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ABSTRACT OF THE DISSERTATION

The Impact of Neighborhood Stress on Cardiovascular Health: The Association between
Perceptions of Neighborhood Physical and Social Disorder and Cardiovascular Disease
Risk in Latinas

Smriti Shivpuri

Doctor of Philosophy in Clinical Psychology

University of California, San Diego, 2013
San Diego State University, 2013

Professor Linda C. Gallo, Chair

Attention has been paid to “objective” characteristics but not “subjective”
perceptions of neighborhood environments and associations with cardiovascular disease
(CVD) risk; the latter may be of particular import since one of the ways in which
impoverished neighborhood environments are theorized to impact health is through their

roles as daily sources of stress. Few studies have examined how neighborhood
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characteristics impact CVD risk within Latinos. The current study examined the
relationship between perceptions of neighborhood physical and social disorder and CVD
risk as assessed by body mass index (BMI), the Homeostasis Model of Assessment —
Insulin Resistance (HOMA-IR), total to high-density lipoprotein cholesterol ratio
(total/HDL-c), triglycerides, and mean arterial blood pressure (MAP). Indirect effects
through behavioral (dietary patterns, sedentary behavior, exercise, smoking, sleep
quality/quantity) and psychological (chronic stress, perceived stress, anxiety, depression)
factors were also examined. A sample of 304 healthy, Mexican-American women, aged
40-65 years, were recruited from south San Diego communities of diverse SES.
Participants completed questionnaires assessing demographics, health behaviors and
neighborhood disorder. Trained assessors measured blood pressure and obtained
anthropometric measurements. Levels of lipids, insulin, and glucose were collected
through a fasting venous blood draw. Findings showed no significant relationship
between physical disorder and CVD risk factors in either age-adjusted or fully-adjusted
(controlling for SES, acculturation, menopausal status, and medications relevant to CVD
risk factors) models. Social disorder was significantly associated with total/HDL-c ratio,
triglycerides, and MAP and were marginally associated with HOMA-IR (p=.058). No
associations remained significant in fully-adjusted models. In addition, no indirect
effects through behavioral or psychological pathways were significant. Sensitivity
analyses revealed an interaction between social disorder and neighborhood SES on MAP
that approached significance (p=.053). Simple slope analyses showed a trend for a
stronger association between social disorder and MAP with increasing neighborhood

SES. In sum, results provide preliminary evidence of associations between greater

xii



perceived social disorder in one’s neighborhood and CVD risk through increased lipids
and blood pressure in Latino women. However, these effects may be due to confounding
with SES. Findings contribute to the understanding of how appraisals of macro-level

influences relate to CVD risk within the Latino population.
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Chapter 1: Background and Rationale

Cardiovascular disease (CVD) is the leading cause of mortality within the United
States (Heron et al., 2009). Interventions to reduce CVD risk and promote health have
historically been targeted at the individual level, and research has focused on risk factors
that are modifiable through individual behavior change. However, with the introduction
of the social-ecological model of health promotion (Stokols, 1996), attention has shifted
to a greater appreciation of the multiple levels through which individual health is
impacted, including the influence of environmental factors on CVD risk. The social-
ecological model stresses the importance of an individual’s surrounding social and
physical environment when considering factors that influence health outcomes.
Residential environments (e.g., “neighborhoods”) have been the focus of increasing
research, due in part to recognition of the frequency with which individuals are exposed
to these environments, and an awareness of their physical and social characteristics that
could impact health (Diez Roux, 2007).

The majority of work on the impact of neighborhoods on CVD risk has examined
associations between neighborhood socioeconomic status (SES) or deprivation, and CVD
risk factors and endpoints. Neighborhood SES has been associated with behavioral and
biological risk factors for CVD risk including physical activity, smoking, obesity,
hypertension, and cholesterol (Cubbin et al., 2006; Cubbin & Winkleby, 2005; Leal,
Bean, Thomas, & Chaix, 2011). Greater neighborhood deprivation has also been linked
with subclinical indicators of heart disease (Murray et al., 2010; Nordstrom, Diez Roux,
Jackson, & Gardin, 2004). Lower neighborhood SES has been related to a higher

incidence of myocardial infarction (MI), and heart disease mortality in several studies



(Chaix, Rosvall, & Merlo, 2007a; Deguen et al., 2010; Diez Roux et al., 2001; Foraker et
al., 2011; Rose et al., 2009; Stjarne, Fritzell, De Leon, & Hallqvist, 2006; Winkleby,
Sundquist, & Cubbin, 2007). Lower neighborhood SES has also been related to worse
outcomes, including shorter survival and increased risk of recurrent events, in patients
recovering from acute coronary events (Chaix, Rosvall, & Merlo, 2007b; Gerber,
Benyamini, Goldbourt, & Drory, 2010; Gerber, Koton et al., 2010). Indeed, a recent
systematic review on the association between geographic life environments (with
residential environments being the focus of 90% of studies reviewed) and risk factors
related to CVD reported that a majority of the studies assessed for an association between
a sociodemographic factor (of which SES was the most widely researched) and CVD risk
factors (Leal & Chaix, 2011). Thus, although a great deal of research attention has been
directed toward evaluating relationships between neighborhood SES and cardiovascular
outcomes, few studies have examined other characteristics of neighborhoods.
Neighborhood Disorder as a Stress Process

Subjective Per ceptions of Neighborhood

Although there has been substantial work linking “objective” markers of
neighborhood characteristics with poorer cardiovascular profiles and increased CVD
rates, much less attention has been devoted to associations of “subjective” perceptions of
neighborhood physical and social environments, such as ratings of neighborhood
disorder, with health risk. In the systematic review on geographic life environments and
CVD risk factors mentioned earlier, the authors noted that out of the studies reviewed, the
vast majority (84%) used either administratively-defined measures of neighborhood

characteristics (e.g., census-based sociodemographic information) or geographic



information systems-related data (e.g., straight-line distance to the nearest green space),
and only 7% examined individuals’ perceptions of the neighborhood environment (Leal
& Chaix, 2011). This may be in part due to concern that perceptions are not an accurate
reflection of “true” neighborhood characteristics and may be subject to individual biases.
However variability in perceptions may reflect differences in experienced environments,
which may be relevant to understanding effects of environments on health (Diez Roux,
2007).

Moreover, subjective perceptions of neighborhood characteristics may be of
particular import, as one of the main ways in which impoverished neighborhood
environments are theorized to impact health is through their role as chronic, daily sources
of stress. It is posited that disadvantaged environments contain normative climates that
promote unlawful behavior, lack of intact family structures, and little human capital or
social cohesion, all of which lead to a breakdown in neighborhood orderliness, or
engender increased “neighborhood disorder” (Ross & Mirowsky, 2001). Moreover, these
types of neighborhoods display observable signs and cues that social control is weak, and
therefore signal a greater likelihood of physical and social harm. These signs include
aspects of social disorder such as loitering, crime, drug and alcohol use, trouble with
neighbors, lack of trust in neighbors, lack of safety, and physical disorder such as graffiti,
filth, noise, vandalism, and lack of upkeep (e.g., dilapidated and abandoned buildings).
Consequently, aspects of crime, lack of safety, substance use and poor social relations
with neighbors are all components of social disorder and can be sources of ongoing social
stress. Similarly, aspects related to structural and environmental deterioration, ambient

noise, destruction of property, and lack of cleanliness are subsumed within physical



disorder and can also be sources of daily stress. In other words, residents of disordered
neighborhoods are exposed to noxious and threatening environments that can be daily
sources of chronic physical and mental stress (Hill, Ross, & Angel, 2005).

Subjective appraisals of neighborhood disorder may be of notable significance
when evaluating the effects of neighborhood disorder on health over and above objective
characteristics such as neighborhood and individual SES. According to the transactional
theory of stress (Lazarus & Folkman, 1984), external stressors interact with an
individual’s cognitive processes to influence health outcomes. In other words, an
individual’s recognition and appraisal of a stressor as threatening is critical in
determining its emotional and physiological effects. If neighborhood disorder is
conceptualized as a type of chronic stressor that impacts health, then considering
perceptions of neighborhood disorder, rather than simply assessing objective
characteristics of disorder, should be particularly relevant. For example, research
suggests that perceptions of crime may be more predictive of health behaviors such as
physical activity than actual crime levels (Foster & Giles-Corti, 2008). Moreover, others
have argued that subjective assessments better capture the holistic and integrated effects
of neighborhood environments on health (Stronegger, Titze, & Oja, 2010), and that they
are more direct assessments of stress processes than objective indicators, which are proxy
indicators of stress (Mulia, Schmidt, Bond, Jacobs, & Korcha, 2008).

Although it has generally been posited that lower neighborhood SES leads to
poorer neighborhood perceptions (Ross & Mirowsky, 2001), there is some evidence that
objective conditions and subjective perceptions may differ, and consequently, subjective

perceptions may provide unique information about neighborhood disorder not contained



in objective assessments. For example, Keita, Cassazza, Thomas and Fernandez (2011)
created an index of neighborhood deprivation using objective census-tract indicators of
disadvantage including percentages of unemployment, poverty, female-headed
households, and vacant housing, and also obtained subjective ratings of neighborhood
disorder from parents of children in neighborhoods of diverse ethnic composition with
European, African, and Hispanic-American residents. Results revealed that there was
little variability across neighborhoods on the objective index of neighborhood deprivation
(i.e., less than one-tenth of a point), indicating that the neighborhoods included in the
study were essentially similar in terms of SES levels. However, respondents’ ratings of
neighborhood disorder differed markedly, with a little more than half of the respondents
rating their neighborhoods as high on disorder and a little less than half rating their
neighborhoods as low on disorder. Consequently, although objective markers indicated
neighborhoods were similar in terms of disorder, subjective perceptions showed
substantial variability. Similarly, Steptoe and Feldman (2001) reported that in their
sample of 658 British residents there was variability in perceptions of neighborhood
disorder, even amongst neighborhoods of similar SES (as defined by national
geodemographic postcode classifications of the occupational status of postal sectors), and
that only 11% of variability in perceptions of disorder was accounted for by
neighborhood SES. Furthermore, research has shown that subjective perceptions of
neighborhood disorder, although largely influenced by objective neighborhood
characteristics, are also determined by individual sociodemographic factors such as age,
ethnicity, nativity and length of residence (Elo, Mykyta, Margolis, & Culhane, 2009;

Latkin, German, Hua, & Curry, 2009; Sampson & Raudenbush, 2005). This underscores



the notion that experiences of neighborhood stress or disorder may vary based on an
individual’s normative experiences and background, and consequently, similar objective
markers of disorder may not translate into equivalent perceptions of subjective disorder.
Theoretical Underpinnings of Neighborhood Disorder and CVD

At least two theoretical frameworks exist that specifically model the relationship
between aspects of physical and social residential environments and CVD risk, and both
outline stress as a pathway by which neighborhood characteristics affect cardiovascular
outcomes. Diez-Roux (2007) proposes a model in which aspects of the neighborhood
physical and social environment impact “proximate biological factors” (i.e., major CVD
risk factors), including blood pressure (BP), body mass index (BMI), diabetes, and lipids,
which in turn, lead to clinical CVD. Stress is included in two phases of the model. Stress
is shown to be a mediating mechanism between certain aspects of physical disorder in the
environment, such as aesthetic quality and noise, and aspects of social disorder, such as
safety/violence and social support/cohesion, and the “proximate biological factors”. It is
also included as a “proximate biological factor” itself in the form of a biological “stress
response” that is impacted through the mediating mechanisms of health behaviors (e.g.,
smoking, diet, sleep) and psychological stress. Similarly, Chaix (2009) portrays the
effect of neighborhood physical (e.g., building appearance, decay, aesthetic quality) and
social (e.g., strong ties to neighbors, neighborhood identities) environments as impacting
coronary heart disease in part through the intermediate influence of stress. These
neighborhood environments are shown to operate through their effects on “experiential
factors”, in other words, by affecting the ways in which residents perceive and experience

their neighborhood environments. Stress is included as an “experiential” factor, in the



realms of both relational experience (e.g., poor neighborhood environments increasing
stressful interactions with neighbors) and psychological distress (e.g., poor neighborhood
environments leading to greater affective experiences of stress). Stress, as well as other
“experiential” factors, are then shown to affect health behaviors (e.g., physical activity,
diet, smoking) and CVD risk factors (e.g., obesity, hypertension, cholesterol), and
ultimately CVD outcomes such as atherosclerotic progression, incidence of coronary
events, and survival post MI.
Pathophysiology of Chronic Stressand CVD Risk

Based on the conceptualization that neighborhood social and physical disorder are
sources of chronic psychological stress, the processes by which they likely impact CVD
risk factors and endpoints should be similar to those engendered by other enduring,
repeated stressors. Research has generally supported a link between chronic psychosocial
stress and increased risk for CVD (Bairey Merz et al., 2002; Chida & Steptoe, 2010;
Dimsdale, 2008; Ramachandruni, Handberg, & Sheps, 2004). For example, the
INTERHEART study, a multinational case-control study of greater than 25,000
individuals from 52 countries found that, after adjusting for relevant covariates such as
age, gender, location, and smoking, individuals who reported chronic stress at work or
home had more than double the risk for having an MI as compared to those who did not
(Rosengren et al., 2004). Although the exact pathophysiological mechanisms through
which chronic stress contributes to increased CVD risk are still poorly understood, it is
hypothesized that multiple pathways contribute. Psychological stress is known to
activate two systems related to cardiovascular functioning: the sympathetic-adrenal-

medullary (SAM) system and hypothalamic-pituitary-adrenal (HPA) axis (Black &



Garbutt, 2002). The activation of these systems may induce functional adaptation of
different organs including the heart in the short-term, but in the long-term, is thought to
lead to deleterious consequences (Adameova, Abdellatif, & Dhalla, 2009).

SAM system activation results in the release of catecholamines into circulation,
and elevated levels of these neuroendocrine markers are believed to directly induce
myocardial cell damage and inflammatory activity, as well as stimulate increases in heart
rate and BP, which over time can lead to elevation of tonic BP levels and the
development of CVD (Adameova et al., 2009; Schwartz et al., 2003). Studies have
demonstrated links between exposure to chronic psychosocial stress and elevated BP,
including increased risk for hypertension (Dimsdale, 2008). Increases in glycemia, free
fatty acids, lipoproteins, triglycerides and cholesterol are also believed to result from
activation of the sympathetic nervous system, through the stimulation of adrenoreceptors
in various organs of the body (Black & Garbutt, 2002; Vaz Serra, 2002). Activation of
the other main system, the HPA axis, causes the release of glucocorticoids including
cortisol (Adameova et al., 2009). Elevated levels of cortisol have been linked to
increased deposition of fat in abdominal rather than subcutaneous stores, leading to
greater central adiposity and increased CVD risk (Miller & O'Callaghan, 2002).
Excessive cortisol, whether due to pharmacological treatment or stress, has been shown
to produce many factors associated with CVD risk including visceral obesity, insulin
resistance, dyslipidemia, dyscoagulation, and hypertension (Miller & O'Callaghan, 2002).
The “wear and tear” on multiple physiological systems, including SAM and HPA axis
systems, as a result of repeated exposure to chronic stress, and the associated

physiological sequelae (i.e., elevations in catecholamines, cortisol, and indicators of CVD



functioning) has been termed “allostatic load” (McEwen, 1998). Allostatic load has been
related to chronic stress across various domains (e.g., work, financial, caregiving; Gallo,
Jimenez, Shivpuri, Espinosa de los Monteros, & Mills, 2011).

In addition to the direct effects of chronic stress on physiological systems,
research has also shown an indirect association with CVD risk via poor health behaviors
(Dimsdale, 2008; Schwartz et al., 2003). Greater chronic stress has been associated with
the adoption of poorer dietary habits, increased smoking and alcohol use, decreased
physical activity, and poorer sleep (Cohen, Schwartz, Bromet, & Parkinson, 1991; Ng &
Jeffery, 2003). Notably, poorer “lifestyle” factors (i.e., health behaviors) have been
proposed as major mediating mechanisms between chronic stress and indicators of
allostatic load, which include many CVD risk factors (e.g., BP, lipids, abdominal obesity;
McEwen, 1998). Connections between diet, physical activity, smoking and CVD are
well-established, and are often targeted in interventional efforts (Mozaffarian, Wilson, &
Kannel, 2008). Sleep quality has also been linked to risk for CVD events, and
deprivation is associated with increases in risk parameters including cortisol, BP, glucose,
proinflammatory cytokines and obesity (Malhotra & Loscalzo, 2009; Miller &
Cappuccio, 2007; Wolk, Gami, Garcia-Touchard, & Somers, 2005).

Per ceptions of Neighborhood Disorder and Cardiovascular Disease
Cardiovascular Disease Risk Factors

Whereas the association between objective neighborhood markers of deprivation,
such as neighborhood SES, and CVD risk has been relatively extensively explored, fewer
studies have examined how subjective perceptions of neighborhood disorder

characteristics relate to CVD risk factors and endpoints, and results of the limited
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available research have been equivocal. In terms of CVD risk factors, an association
between perceptions of neighborhood disorder and BP has been reported in a few studies.
For example, perceptions of neighborhood problems, including aspects of disorder such
as crime, trash and litter, and poor lighting, were associated with BP control (i.e., having
systolic BP < 130, and diastolic BP < 80) in a sample of 7,830 diabetics, such that those
in neighborhoods with the highest tertile of problems had poorer control (25% controlled)
versus those in the lowest tertile (31% controlled; Gary et al., 2008). Similarly, aspects
of neighborhood social disorder, including greater perceived neighborhood safety and
cohesion were associated with decreased odds of being hypertensive in a sample of 2612
individuals from the Multi-Ethnic Study of Atherosclerosis (MESA; Mujahid, Diez Roux,
Morenoff, et al., 2008). In another study of the MESA cohort, elevated perceptions of
neighborhood stress (i.e., physical and social disorder) were associated with greater
hypertension prevalence (Mujahid, Diez Roux, Cooper, Shea, & Williams, 2011).
However, in both studies, associations were attenuated to non-significance after
accounting for race/ethnicity. Notably, this study measured perceptions of neighborhood
disorder in a separate sample of individuals who resided in the same neighborhoods (with
a median of eight respondents per neighborhood) as the MESA participants, rather than
from the participants themselves.

Obesity has been examined in relation to aspects of neighborhood physical and
social disorder in a handful of studies. Greater perceptions of neighborhood disorder (as
measured by crime, noise, and filth) were related to obesity in a sample of 1338 Texas
residents (Burdette & Hill, 2008), with each unit increase in perceived disorder

corresponding to a 19% increased odds of obesity. Ratings of social disorder (including
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loitering, gang activity, drug or alcohol-related activity, and disruptive/disorderly
behavior) were also related to obesity in a sample of 2445 young mothers (Burdette,
Wadden, & Whitaker, 2006). Women in neighborhoods with the highest tertile of social
disorder had a 9% greater prevalence of obesity than women in neighborhoods with the
lowest tertile. However, in another study conducted with the MESA cohort, greater
perceived neighborhood social disorder (including aspects of crime, lack of safety and
social cohesion obtained from independent raters) was unrelated to obesity in women,
and was significantly associated with a decreased risk of obesity in men (Mujahid, Diez
Roux, Shen, et al., 2008). Men who resided in environments with less social disorder had
a higher mean BMI (0.52, 95% CI = 0.07, 0.97) than those residing in neighborhoods
with more disorder. The authors noted that the finding was in contrast to previous studies
of adverse social environments and obesity, and stated that residual confounding by
individual SES (which was positively associated with BMI in men) could have
contributed to results. Interestingly, in one study of 1032 urban residents, ratings of
physical disorder including presence of graffiti, litter, broken glass and neighborhood
upkeep were unrelated to odds of obesity; however, independent observers’ ratings of
physical disorder (a more comprehensive assessment, including presence of beer/liquor
bottles or cans, cigarette/cigar butts or packages, condoms, drug-related paraphernalia,
garbage/litter/broken glass, abandoned cars, graffiti and broken windows) were
associated with obesity. Those in neighborhoods in the highest quartile of observer-rated
disorder had 4 times the odds of being obese when compared to those in neighborhoods
in the lowest quartile of disorder (Boehmer, Hoehner, Deshpande, Brennan Ramirez, &

Brownson, 2007).
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Two other CVD risk factors that have been explored in studies evaluating the
relationship between characteristics of neighborhood disorder and health are
inflammatory markers and glucose functioning. Associations of perceptions of
neighborhood conditions (including aspects of social disorder such as safety and
cohesiveness as well as general assessments of neighborhood pleasantness and
satisfaction with neighborhood) with soluble receptors of the pro-inflammatory markers
interleukin-6 (IL-6) and tumor necrosis factor alpha (TNF-a), as well as C-Reactive
Protein (CRP), and adiponectin (an anti-inflammatory adipokine) were examined in a
sample of 368 older African-American residents (Schootman et al., 2010). Neither
inflammatory markers nor adiponectin were found to be associated with the perceived
neighborhood conditions. However, a study in 5370 individuals from the MESA cohort
found an association between perceptions of both neighborhood problems (i.e., aspects of
physical disorder including broken sidewalks, trash and litter, excessive noise) and
neighborhood safety (i.e., social disorder aspects including violence and crime) with
levels of fibrinogen, IL-6, and CRP (Nazmi, Diez Roux, Ranjit, Seeman, & Jenny, 2010).
Each standard deviation increase in neighborhood problems was associated with a 2% to
10% increase in the inflammatory markers, and each standard deviation increase in safety
(or decrease in social disorder) was related to a 2% to 8% decrease in inflammatory
markers; however, these relationships (with the exception of fibrinogen) were attenuated
to nonsignificance with controls for ethnicity and behavioral factors. This study also
found that higher perceptions of neighborhood problems and lower safety predicted
increases in IL-6 across 3-4 years. Finally, neighborhood social disorder (including items

related to crime and drug use) was positively associated with fasting plasma glucose
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(FPG), and moderated the association between caregiving stress and glucose function (as
measured by both FPG and hemoglobin Alc values) in a sample of caregivers and
noncaregivers. In the latter regard, the positive association between caregiving stress and
glucose functioning was only significant for those in neighborhoods with high levels of
social disorder (Brummett et al., 2005).

Cardiovascular disease endpoints. Very few studies have evaluated the
relationship between perceptions of neighborhood disorder and CVD indicators, and the
few available studies have evaluated perceptions of social disorder only. A measure of
social cohesion (including aspects of low social disorder such as trust in neighbors and
friendliness of neighbors) was found to be associated with the extent of coronary artery
calcification (CAC) measured five years later in a sample of 2974 young to middle-aged
adults (Kim, Diez Roux, Kiefe, Kawachi, & Liu, 2010). Among women, being in
neighborhoods in the lowest quartile of social cohesion (i.e., highest quartile of social
disorder) was associated with almost double the risk (OR=1.87, 95% CI=1.10, 3.16) of
having CAC five years later as compared to those in the highest quartile, and in men, a
similar and stronger relationship was apparent, but only for men in low SES
neighborhoods (OR=3.77, 95% CI= 1.69, 8.43). Additionally, in a study of 7791
Swedish men and women (Chaix, Lindstrom, Rosvall, & Merlo, 2008), perceptions of
neighborhood cohesion (assessed at the individual level and aggregated to the
neighborhood level), but not safety, were associated with risk of mortality from acute MI
across 3-years; the risk of mortality was three times greater (HR=3.21, 95% CI= 1.36,
9.28) for those individuals in neighborhoods in the lowest versus the highest quartile of

cohesion, even after adjusting for individual and neighborhood sociodemographic factors.
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Limitationsin the Literature on Perceptions of Neighbor hood Disorder and CVD
Risk  One of the main limitations of the literature on perceptions of neighborhood
disorder and CVD risk is the dearth of studies assessing this relationship. As mentioned
previously, out of the 131 articles recently reviewed on geographic life environments and
risk factors related to CVD, only 7% assessed for any type of perceived neighborhood
characteristic, and likely far fewer than this measured perceptions of neighborhood
disorder. Although this may be due in part to the fact that information on objective
indicators is easier to obtain, or due to the assumption that objective indicators are less
prone to biases and “more accurate”, if neighborhood environments can be considered as
a source of stress, obtaining individuals’ perceptions of those environments is important.
That objective indicators cannot be used as proxies for subjective experiences of
neighborhood environments is underscored by the research demonstrating discrepancies
between objective indicators of disorder (e.g., socioeconomic indicators) within a
neighborhood and individuals’ perceptions of disorder within the same neighborhood
(e.g., Keita et al., 2011). By neglecting to investigate the relevance of subjective
perceptions of neighborhood disorder in relation to CVD risk, the literature has not yet
addressed the importance of appraisals of environmental stress to cardiovascular health.
Moreover, among the studies that do assess either social or physical disorder,

many adopt a piecemeal approach, examining either one or two characteristics of disorder
(e.g., crime, social cohesion for social disorder or litter and noise for physical disorder)
rather than an integrated measure including multiple aspects of social (e.g., crime, lack of
safety, substance use, poor social relations) and physical (structural and environmental

deterioration, ambient noise, destruction of property, lack of cleanliness) disorder. It
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could be that these aspects of disorder have an additive or synergistic effect such that if
assessed concurrently, the resultant impact on the stress process or subsequent health
outcomes would be clearer. In addition, relatively few studies examine both social and
physical environments simultaneously. When examined individually, perceptions of
aspects of social disorder were more commonly assessed than physical disorder, which is
in contrast to the broader literature on (mainly objectively-assessed) characteristics of
residential environments and CVD risk, which focuses more on physical disorder (Leal &
Chaix, 2011). This may be because aspects of social disorder are more difficult to obtain
objectively. Nonetheless, the examination of both types of disorder will lead to a better
understanding of the pathways through which neighborhood environments affect
cardiovascular functioning, especially if discrepant relationships are found with specific
outcomes.

Additionally, for the majority of CVD risk factors or outcomes discussed (with
the exception of obesity) few or no studies have been conducted assessing relationships
with neighborhood stress. Furthermore, several of the studies reviewed were sampled
from the same cohort of individuals participating in MESA (e.g., Mujahid et al., 2011;
Mujahid, Diez Roux, Morenoff, et al., 2008; Mujahid, Diez Roux, Shen, et al., 2008;
Nazmi et al., 2010). A few also did not report assessing for clustering by individuals
within neighborhoods, and determining the use of single-level or multi-level analyses
based on whether significant clustering existed (i.e., Boehmer et al., 2007; Brummett et
al., 2005; Burdette & Hill, 2008; Burdette et al., 2006). It is also notable that findings
from the extant research are equivocal, with some studies demonstrating effects for an

outcome (e.g., Nazmi et al., 2010; for IL-6, CRP), and others no effect for the same
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outcome (e.g., Schootman et al., 2010). In addition, in some studies, effects of perceived
neighborhood disorder appeared to be explained by sociodemographic factors such as
race/ethnicity (e.g., Mujahid et al., 2011; Mujahid, Diez Roux, Morenoff, et al., 2008;
Nazmi et al., 2010), or were observed only when the highest and lowest levels of disorder
were compared (e.g., Chaix et al., 2008; Kim et al., 2010; Mujahid, Diez Roux,
Morenoff, et al., 2008).

Furthermore, although theoretical models incorporate behavioral factors as
mediating mechanisms linking neighborhood disorder to CVD risk, and previous work
has demonstrated the association between perceptions of neighborhood disorder and
health behaviors including physical activity (Mendes de Leon et al., 2009; Poortinga,
2006; Stronegger et al., 2010), smoking (Burdette et al., 2006; Echeverria, Diez-Roux,
Shea, Borrell, & Jackson, 2008; Ellaway & Macintyre, 2009), and sleep (Hale, Hill, &
Burdette, 2010; Hill, Burdette, & Hale, 2009), few studies have tested whether behavioral
factors serve as intermediate pathways between perceptions of neighborhood disorder and
CVD risk factors. Exceptions are a study by Burdette and Hill (2008), which found that
diet quality (rated from poor to excellent) and exercise (exercising moderately/vigorously
or not) partially mediated the association between perceptions of neighborhood disorder
and obesity, and a study by Chaix et al. (2008), which found that smoking (but not
physical activity) accounted for 9% of the association between aspects of social disorder
and acute MI mortality. Similarly, perceptions of disorder have been linked to
psychological distress, including reported stress and depression (Gary, Stark, & LaVeist,
2007; Kim, 2008; Kruger, Reischl, & Gee, 2007; Latkin & Curry, 2003; Ross &

Mirowsky, 2009). In the Burdette and Hill (2008) study, psychological distress (i.e.,
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symptoms of stress and depression) was also tested as a mediator between disorder and
obesity, and was found to account for a statistically significant amount (17%) of the
shared variance. Another study found evidence for partial mediation by depression of the
association between aspects of neighborhood social disorder and CAC in women;
however, the statistical significance of indirect effects was not formally tested (Kim et al.,
2010). Few other studies have tested whether chronic stress burden or depression serve
as mediators between perceptions of disorder and CVD risk factors.

Finally, little attention has been paid to how neighborhood factors are associated
with cardiovascular health within Latinos, the largest and most rapidly growing ethnic
minority group in the U.S. This is a notable gap in the literature, since Latinos (in
particular, Mexican-Americans) have higher rates of cardiometabolic disorders than non-
Latino Whites (Ervin, 2009; Rojas et al., 2010). Some evidence suggests that
neighborhood characteristics confer important contextual influences on health outcomes
in Latinos, although the manner in which these characteristics relate to health remains
unclear. For example, greater ethnic residential segregation (i.e., living in neighborhoods
with high densities of co-ethnics) has been associated with less cancer incidence and
prevalence as well less all-cause mortality in some studies (Bond Huie, Hummer, &
Rogers, 2002; Eschbach, Mahnken, & Goodwin, 2005; Eschbach, Ostir, Patel, Markides,
& Goodwin, 2004; Keegan, John, et al., 2010), but has also been linked to poorer
outcomes (e.g., more advanced stage of cancer diagnosis, larger tumor size; Keegan,
Quach, Shema, Glaser, & Gomez, 2010; Reyes-Ortiz, Eschbach, Zhang, & Goodwin,
2008) in others. Similarly, higher neighborhood SES has been linked to positive health

outcomes, such as better cancer survival and less tumor thickness (Johnson, Hsiao, Jani,
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& Master, 2011; Keegan, Quach, et al., 2010), but has also been predictive of greater
cancer incidence (Eschbach et al., 2005; Keegan, John, et al., 2010).

Less work has focused on how neighborhood characteristics influence CVD risk
factors and outcomes in Latinos. Greater neighborhood acculturation (as measured by a
composite of overall percentage of foreign-born individuals and percentage arrived
within 10 years as well as percentage of Spanish-speaking households that reported
speaking English less than very well) was found to be unassociated with prevalence of
metabolic syndrome in a sample of middle-aged Mexican-American women (Espinosa de
los Monteros, Gallo, Elder, et al., 2008). Greater neighborhood residential segregation
has been associated with increased obesity rates in a sample of over 80,000 young to
middle-aged adult Latino residents of Utah, and this effect was amplified after accounting
for immigrant concentration (Wen & Maloney, 2011). In contrast, greater residential
segregation was unrelated to hypertension or heart attack prevalence, but was related to
decreased stroke prevalence in a sample of 2668 older Mexican-Americans (Eschbach et
al., 2004), and decreased 10 year coronary heart disease risk in a sample of middle-aged
low-income Latino women (Mobley et al., 2006).

In sum, findings suggest that neighborhood factors such as neighborhood
residential segregation, SES, and acculturation may influence health outcomes in Latinos,
however results are equivocal regarding whether these neighborhood factors operate in a
protective or detrimental capacity. In addition, there is some evidence that relationships
between neighborhood factors and health outcomes may vary according to Latino
subgroup (e.g., Lee & Ferraro, 2007), and consequently, examining relationships within

particular subgroups of Latinos (e.g., Mexican-Americans, Puerto Ricans, Dominicans)
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may be beneficial. In terms of CVD risk factors and outcomes in particular, the few
findings that exist are equivocal, and apart from residential segregation, few other
neighborhood factors have been examined in relation to CVD risk in Latinos. Additional
work on the relationship between neighborhood characteristics, such as neighborhood
physical and social disorder, and CVD risk in Latino subgroups, including Mexican-

Americans, is needed.



Chapter 2: Current Study

The current study sought to address limitations in the extant literature by
evaluating associations between perceptions of neighborhood physical and social disorder
and CVD risk factors in a community sample of healthy, middle-aged Mexican American
women. Specifically, the study examined markers that are theoretically purported to
relate to neighborhood disorder and that are indicative of primary physiological pathways
underlying CVD risk including (a) body composition [BMI], (b) insulin resistance
[Homeostasis Model of Assessment - Insulin Resistance (HOMA-IR)], (¢) lipids [total
cholesterol to high density lipoprotein cholesterol ratio (total/ HDL-c), triglycerides] and
(d) blood pressure [mean arterial pressure (MAP)].

All indicators have demonstrated predictive utility in relation to CVD outcomes in
previous research. BMI has been shown to be predictive of coronary heart disease risk
(Owen et al., 2009; Whitlock, Lewington, & Mhurchu, 2002), as well as CVD mortality
(Manson et al., 1995; Rosengren, Wedel, & Wilhelmsen, 1999), with BMIs in the
overweight range associated with hazard ratios of 1.5 to 2.8 for CVD mortality as
compared to normal weight BMIs (Lewis et al., 2009). HOMA-IR is a widely-used
method for determining insulin resistance from basal glucose and insulin (Matthews et
al., 1985; Wallace, Levy, & Matthews, 2004), with higher HOMA-IR levels indicating
greater insulin resistance. Higher levels of HOMA-IR have been predictive of greater
CVD incidence (including fatal and nonfatal MI and stroke, transient ischemic attack,
peripheral vascular disease and revascularization procedures) in both initially healthy
(Bonora et al., 2007) and diabetic (Bonora et al., 2002) samples. HOMA-IR has also

been found to be a valid indicator of insulin resistance in Mexican-Americans (Haffner,

20
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Miettinen, & Stern, 1997), and has been associated with other CVD risk factors (e.g.,
BMI, waist circumference, HDL-c; Andersen et al., 2006; Voruganti et al., 2008) as well
as greater incident CVD (e.g., 2.5 times the odds of a CVD event in the highest compared
to the lowest quintile of HOMA-IR; Hanley, Williams, Stern, & Haffner, 2002) in
Mexican-Americans. Lipids, including both higher levels of HDL and lower levels of
low density lipoprotein (LDL) cholesterol, have been associated with greater risk of non-
fatal CVD (e.g., MI and stroke) and CVD mortality (Chirovsky, Fedirko, Cui, Sazonov,
& Barter, 2009; Delahoy, Magliano, Webb, Grobler, & Liew, 2009; Mora, Rifai, Buring,
& Ridker, 2008), with some estimates indicating that every 39 mg/dL decrease in LDL
and every 10 mg/dL increase in HDL corresponds to a reduction of 20-30% in major
CVD events (Genser & Marz, 2006; Hausenloy & Yellon, 2008). The ratio of total
cholesterol to HDL cholesterol (tota/HDL-c) has been found to be an efficient indicator
for assessing the “two way” traffic of cholesterol and for predicting incident CVD events
across ethnic populations (Hadaegh, Harati, Ghanbarian, & Azizi, 2006; Kannel, 2000;
Kannel & Larson, 1993; Mediene-Benchekor, Brousseau, Richard, Benhamamouch, &
Amouyel, 2001; Mora et al., 2008). Triglycerides have long been recognized as markers
of CVD risk, and were highlighted recently in a scientific statement by the American
Heart Association as important unique biomarkers of risk due to their pivotal role in lipid
metabolism (Criqui, 1998; Gandotra & Miller, 2008; Miller et al., 2011). Triglyceride
levels have been show to be predictive of stroke and MI incidence and CVD mortality in
diverse populations (Arsenault et al., 2009; Carey et al., 2010; Lamarche et al., 1996;
McBride, 2008; Okamura et al., 2010; Onat et al., 2006). Meta-analytic results indicate a

70% increased risk for coronary heart disease in participants with triglyceride levels in
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the top versus bottom tertile (Sarwar et al., 2007). Moreover, across studies, relative risks
associated with elevated triglycerides appear to be greater in women than in men (Criqui,
2007). Mean arterial pressure (MAP) is the average arterial pressure during a single
cardiac cycle, and is calculated as a weighted average of systolic blood pressure (SBP)
and diastolic blood pressure (DBP). Both SBP and DBP have been shown to be
predictive of cardiovascular disease morbidity and mortality (Conen & Bamberg, 2008;
Mancia, 2007; Wang, Staessen, Franklin, Fagard, & Gueyftier, 2005). MAP is an
integrated measure of SBP and DBP, and greater MAP has been associated with greater
incident CVD and CVD mortality (Gu, Dillon, Burt, & Gillum, 2010; Hadaegh, Shafiee,
Hatami, & Azizi, 2011; Lawes et al., 2003; van Trijp, Grobbee, Peeters, van Der Schouw,
& Bots, 2005) in initially healthy (Sesso et al., 2000) and diseased (Hadaegh, Hatami,
Sheikholeslami, & Azizi, 2010) populations, with one study reporting more than double
the risk of developing CVD over an 11 year period for individuals with MAP levels in the
highest versus lowest quartile of the sample (Sesso et al., 2000).

The current study also explored possible indirect pathways between perceptions
of disorder and CVD risk factors, including behavioral factors and psychological distress,
which have received limited attention in previous research. Behavioral factors including
dietary patterns, physical activity, tobacco and alcohol use, and sleep have all been linked
to neighborhood disorder in previous research (as reviewed in preceding section), and
have also been identified as hypothesized mediating mechanisms through which
neighborhood disorder may affect CVD risks and outcomes (Chaix, Merlo, Evans, Leal,
& Havard, 2009; Diez Roux, 2003, 2007). Inverse associations between consumption of

dietary fiber (Bazzano, 2008; Fernandez, 2001; Pereira & Pins, 2000; Van Horn, 1997)
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and CVD morbidity and mortality have been well-established, as have positive
associations between dietary saturated fat intake and CVD endpoints (Hooper, 2010;
Hooper et al., 2011; Hu, Manson, & Willett, 2001; Mozaffarian, Micha, & Wallace,
2010). Although a consistent link between physical activity and CVD outcomes has been
demonstrated historically, more recently, the effect of sedentary behavior on CVD risk
has also received increasing attention. Greater sedentary behavior, including total time
spent sitting, has been associated with increased CVD mortality (Hamilton, Hamilton, &
Zderic, 2007; Katzmarzyk, Church, Craig, & Bouchard, 2009; Warren et al., 2010) and
has been shown in research to confer CVD risks separate from those associated with lack
of exercise, including greater central adiposity, higher fasting triglycerides, and poorer
values on markers of insulin resistance (Owen, Sparling, Healy, Dunstan, & Matthews,
2010). Smoking has been recognized as one of the strongest modifiable risk factors for
CVD (Erhardt, 2009), and it has been estimated that the 10-year CVD mortality risk for
smokers is double that of non-smokers for any given age, systolic blood pressure and
cholesterol level (Conroy et al., 2003). Sleep duration has been found to have a non-
linear association with CVD outcomes, with both short (i.e., <6 hours) and long (i.e., >9
hours) sleep duration being associated with greater risk for coronary heart disease and
stroke morbidity and mortality than sleep not in either category (Cappuccio, Cooper,
D'Elia, Strazzullo, & Miller, 2011; Heslop, Smith, Metcalfe, Macleod, & Hart, 2002;
Kripke, Garfinkel, Wingard, Klauber, & Marler, 2002; Patel et al., 2004; Sabanayagam &
Shankar, 2010). Poorer sleep quality has also been associated with increased risk of MI
in healthy populations as well as recurrent CVD events in those with diagnosed CVD

(Leineweber, Kecklund, Janszky, Akerstedt, & Orth-Gomer, 2003; Miller & Cappuccio,
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2007; Newman et al., 2000; Schwartz et al., 1998). In terms of psychological mediators,
both increased depression (Meijer et al., 2011; Van der Kooy et al., 2007; van Melle et
al., 2004) and psychological stress (Dimsdale, 2008; Ramachandruni et al., 2004;
Rozanski, Blumenthal, & Kaplan, 1999; Torpy, Lynm, & Glass, 2007; Vitaliano et al.,
2002) have demonstrated consistent positive relationships with initial and recurrent CVD
events and CVD mortality.

Specific Aims

The theoretical model and hypothesized relationships associated with all specific
aims are depicted in Figure 1.

Aim One: To determine the relationship between perceptions of neighborhood
physical (e.g., graffiti, vandalism, noise, filth) and social (e.g., crime, drug/alcohol use,
distrust/conflict with neighbors, loitering) disorder and CVD risk as assessed by
indicators of body composition, insulin resistance, lipids and blood pressure (i.e.,
pathways A & B, Figure 1).

Aim Two: To determine whether the relationship between perceptions of
neighborhood physical and social disorder and individual CVD risk factors operate
indirectly through behavioral factors related to CVD risk including dietary patterns,
sedentary behavior, physical activity, smoking, and sleep quality and quantity (i.e.,
pathways C & D, Figure 1).

Aim Three: To determine whether the relationship between perceptions of
neighborhood physical and social disorder and individual CVD risk factors operate
indirectly through psychological distress (i.e., chronic stress, perceived stress, depression,

anxiety; pathways E & F, Figure 1).
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Figure 1. Model of Associations between Neighborhood Disorder and CVD Risk
Factors. This figure illustrates hypothesized relationships between neighborhood
physical and social disorder, behavioral and psychological mediators and CVD risk
parameters. Arrows A and B represent direct effects of physical and social disorder,
respectively, on CVD risk factors. Arrows C and D show indirect effects of physical and
social disorder, respectively, on CVD risk factors through behavioral factors. Arrows E
and F indicate indirect effects of physical and social disorder, respectively, on CVD risk
factors through psychological distress.
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Due to the limited and inconsistent literature on the effects of neighborhood stress
on CVD risk markers, explicit a priori directional hypotheses for all pathways described
were not advanced. However, in general, both neighborhood physical and social disorder
were expected to relate to each CVD risk factor, and effects of neighborhood disorder
were expected to operate in part indirectly through behavioral factors and psychological
distress. In addition to primary aims, since prior research suggests that there may be a
complex interplay between perceptions of neighborhood disorder and objective
neighborhood SES on health outcomes (Diez Roux, 2001; Ross & Mirowsky, 2001),
secondary sensitivity analyses also examined the stability of the perceived neighborhood

disorder-CVD risk factor associations across levels of neighborhood SES.



Chapter 3: Methods
Participants and Recruitment

Participants were recruited using simple random sampling as part of a larger study
on psychosocial factors and CVD risk in middle-aged Mexican-American women living
near the San Diego, CA - Mexico border. Participants were identified through a
commercial database that used varied records (i.e., credit cards, real estate, phone number
listings) to gather information such as names, addresses, and general demographics for a
particular region. Potential participants were randomly selected from a list of
households with Latino surnames that had a female occupant in the targeted age range.
They were subsequently contacted via phone or mail, and, once reached, screened for
eligibility and invited for participation. Sample SES (as indicated by household income)
was monitored throughout the enrollment period to ensure that the SES distribution was
similar to that of the sampling frame. Low SES households were oversampled in the last
year of enrollment to ensure adequate representation.

Eligible participants were female, between the ages of 40-65, Mexican-American
(self-identified), residing in selected recruitment areas, and free of cardiovascular
diseases, diabetes, kidney disease, chronic inflammatory conditions, or other major
illnesses, pregnancy, or use of medications with sympathetic nervous system effects.
Six-hundred and fifty-six women were screened, 363 (55.3%) were deemed eligible, and
321 (88.4%) participated in some or all portions of the study. Of these, 17 did not
complete all portions of the physical exam or blood draw, resulting in a final sample of
N=304 for the current study. Additional exclusions were made on an individual analysis

basis for specific CVD risk factors, including N=1 in BMI analyses due to no information
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on height, N=13 in HOMA-IR analyses for undiagnosed diabetes indicated by
hemoglobin Alc levels greater than or equal to 6.5, N=1 in triglyceride analyses due to
the use of fibrates, and N=3 in MAP analyses due the use of antihypertensives.

Community Characteristics. Communities with high densities of Mexican
American residents and a relatively wide range of SES in San Diego County were
targeted for recruitment. These included the South Bay communities of Chula Vista,
Bonita, and National City. Study participants residing in these areas were represented by
68 census tracts as defined by the Year 2000 Census. According to summary data from
the American Community Survey for the years 2005-2009 (the period within which data
was collected for the larger study), the average percent of individuals whose income was
below the poverty level across census tracts was 14.7%, with a range of 0.8% to 42.1%.
Average percent of individuals with a high school education or less was 54%, with a
range of 20.9% to 80.5%. The mean number of individuals within a census tract was
4.70, however, a considerable number of census tracts (22 out of 68) had 2 or fewer
individuals.

Procedures

After enrollment, participants were scheduled for two consecutive weekday home
visits by study staff. Participants were rescheduled if they reported any symptoms of
acute illness. During the first visit, a bilingual research assistant obtained written
informed consent and administered a battery of measures (in Spanish or English based on
participant preference) assessing sociodemographic characteristics, behavioral risk
factors, health history, and psychosocial variables. Participants were also given

instructions for a 12-hour, overnight fast. During the second visit, a licensed
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phlebotomist obtained a fasting blood draw, and a bilingual research assistant performed
physical measurements (BP, height, weight). Participants were instructed to avoid the
use of anti-inflammatory medications for at least 48 hours, strenuous exercise and alcohol
consumption for at least 24 hours, and caffeine and tobacco consumption for at least 30
minutes prior to the physical exam. Protocols were standardized, all research staff were
bilingual and bicultural and thoroughly trained in study procedures, and regular quality
control checks were conducted. The San Diego State University and University of
California, San Diego institutional review boards approved all study procedures.
Measures
Cardiovascular Disease Risk Factors

Body composition. Height was measured to the nearest centimeter, using a Seca
Portable Stadiometer, placed on a flat surface. Weight was measured to the nearest tenth
of a kilogram using a Seca Medical 882 Digital Scale, while participants were barefoot
and in light clothing. BMI was calculated using the standard algorithm [i.e., weight
(kilograms)/height (meters)®].

Insulin resistance. Serum glucose was measured by Hexokinase/G6PDH and the
reduction of NADP+ NADPH+H+ was followed kinetically at 340nm in an AU5400
analyzer. The method has within and between assay coefficients of variation (CVs) of
<3%. Serum insulin was determined by a solid-phase, enzyme-labeled chemiluminescent
immunometric assay (intra and inter assay CVs <3% - 6%). HOMA-IR was calculated
using the formula [glucose (mg/dl) * insulin (WU/ml)]/405.

Lipids. Serum total and HDL cholesterol and triglycerides were measured by

modified enzymatic methods (intra and inter assay CVs <3%) on an AU5400 random
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access analyzer, following standards set by the Lipid Standardization Program of the
Centers for Disease Control and Prevention (Warnick, 2000). Serum total cholesterol
was divided by HDL-c to calculate the total/ HDL-c ratio.

Blood pressure. SBP and DBP readings were taken while the participant was in
a seated position, with arm elevated to heart height, following 30 minutes of rest, using
an automatic sphygmomanometer shown to be valid and reliable (i.e., Omron HEM 705-
CP, Omron Corporation, Kyoto Japan). MAP was calculated using the equation [(2*DBP
+ SBP)/3]. Blood specimens used to derive lipids, glucose, and insulin were processed
by Quest Diagnostics, West Hills, CA laboratories, which adheres to standards set forth
by the College of American Pathologists (Neeley, 1972; Warnick, 2000).
Neighbor hood Disorder

Individuals’ experience with daily stressors related to their neighborhood
environment was measured using the 13-item Perceived Neighborhood Disorder Scale
(Ross & Mirowsky, 1999), which was comprised of two subscales: neighborhood
physical and social disorder. Neighborhood physical disorder assessed for the degree to
which physical conditions such as graffiti, noise, vandalism, abandoned buildings, filth,
and lack of upkeep are present in one’s neighborhood (e.g., “Vandalism is common in my
neighborhood”). Neighborhood social disorder assessed for the degree to which social
conditions such as loitering, crime, drug and alcohol use, conflicts with neighbors, and
safety issues are present (e.g., “l am always having problems with my neighbors”).
Participants responded on a scale from 0 “never” to 3 “very often”. The scale was
originally developed based on theoretical work by Skogan (1990) on visible cues of

neighborhood disorder and decay and effects on neighborhood residents (Ross &
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Mirowsky, 1999). Items were derived based on previous measures of neighborhood
civilities, problems, and disorder. Scale items were refined through structural equation
modeling techniques, and the final scale was validated and found to relate in expected
ways with sociodemographic neighborhood characteristics (e.g., neighborhood income
and education negatively correlated with disorder). The overall scale has been shown to
be reliable (a=.91; Ross & Mirowsky, 1999) and has demonstrated relationships with
self-rated health (Ross & Mirowsky, 2001), and psychological, behavioral and biological
CVD risk factors (Burdette & Hill, 2008; Franzini, Caughy, Spears, & Esquer, 2005; Hill
& Angel, 2005). Both the physical (a=.71) and social (o= .71) disorder subscales
demonstrated adequate reliability in the current sample. Items were translated by
bilingual/bicultural staff members for the current study, via a multistep process that
included forward and back translation procedures and a review by committee to ensure
semantic equivalence.
Behavioral Factors Related to CVD Risk

Dietary patterns were assessed using two brief screening instruments that have
been shown to be highly correlated with the full-length, Block-Food Frequency
Questionnaire in a validation study with a large, multi-ethnic sample (Block, Gillespie,
Rosenbaum, & Jenson, 2000). Total daily consumption of fiber (grams) and saturated fat
(grams) were utilized for the current study. Spanish translated versions of these scales
were developed for a previous study of Mexican-Americans with minor modifications to
include examples of ethnically-appropriate foods (e.g., tortillas, lard; Elder et al., 2005).
Sedentary behavior was measured using a subscale from the International Physical

Activity Questionnaire (IPAQ; Craig et al., 2003). The IPAQ has demonstrated adequate



33

reliability and validity cross-culturally, and Spanish versions were translated via forward
and back translation procedures (Craig et al., 2003). Participants were asked to specify
total time in minutes spent sitting during a typical week (with higher scores reflecting
more sedentary lifestyles). Leisure time physical activity was assessed via the Leisure
Time Exercise Questionnaire (Godin, Jobin, & Bouillon, 1986). The scale is a simple
measure of the frequency and intensity of leisure time physical activity and has
demonstrated adequate reliability and concurrent validity (Godin et al., 1986).
Respondents were instructed to report how many times per week they engaged in
strenuous, moderate, and mild exercise for more than 15 minutes during their free time. A
total score was calculated by multiplying the frequency of weekly exercise by its
metabolic equivalent based on intensity (i.e., 9, strenuous, 5, moderate, and 3, mild).
Items were translated by bilingual/bicultural staff members as previously described (i.e.,
forward and back translation with reconciliation by committee). Smoking was assessed
by an item asking participants if they currently smoke (responses coded yes/no). Sleep
quality and quantity were assessed using items from the Pittsburgh Sleep Quality Index
(PSQI; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989). Overall self-rated sleep
quality was determined using the composite score from the PSQI. Sleep quantity was
assessed based on an item on the PSQI asking respondents to indicate how many hours of
actual sleep per night they have obtained in the past month. Based on self-reported sleep
duration, participants were categorized as “short” (i.e., <6 hours), “long” sleepers (=9

hours), or “normal” sleepers (7-8 hours).
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Psychological Distress

Chronic stress was measured using a 9-item scale developed for use in the Study
of Women’s Health Across the Nation, and designed to tap into life problems in diverse
domains widely applicable to women of varying socioeconomic and ethnic backgrounds
(Bromberger & Matthews, 1996). The scale asked participants to indicate if they
experienced ongoing stress for at least 12 months duration in eight major life domains
(e.g., personal health stress, drug or alcohol problems in a family member, financial
strain, work stress, relationship stress) or any “other” domain. The response format was
on a four-point scale with 0 indicating that the stressor did not occur, 1 indicating
occurrence of the stressor but with little or no subjective stress (“not upsetting”), and 2
and 3 indicating occurrence of the stressor with moderate or severe subjective stress
(“somewhat upsetting” and “very upsetting”), respectively. Responses on each item were
summed to tabulate total “chronic stress” burden. Items were translated into Spanish by
bilingual/bicultural staff members as described previously (i.e., forward and back
translation with reconciliation by committee). Reliability for this measure in the current
sample was adequate (o= .68). The 4-item Perceived Stress Scale (PSS; Cohen &
Williamson, 1988) was used to examine generalized stress appraisals in the past month,
including the degree to which individuals felt life situations were unpredictable,
uncontrollable, and overloading (e.g., “how often have you felt difficulties were piling up
so high that you could not overcome them?””). This scale has demonstrated a high level
of internal consistency (0=.72) in prior research (Cohen, Kamarck, & Mermelstein,
1983), similar to the original 10-item measure (0=.76), and has also been found to relate

similarly as the 10-item measure to sociodemographic characteristics, other stress
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measures (e.g., measures of life event, work stress), self-rated health, healthcare
utilization, and health behaviors (Cohen & Williamson, 1988). Responses were on a three
point scale, with 1 indicating “never”, 2 “sometimes”, and 3 “often”. Items were
summed to obtain a total perceived stress score. Translation of the original 10-item
Perceived Stress Scale (from which the 4-item measure was drawn) into Spanish for a
Mexican population was conducted by the Mapi Research Institute using a multi-step
(forward and back-translation) approach to ensure linguistic and conceptual validity
(Acquadro, Conway, Giroudet, & Mear, 2006; Acquadro, Jambon, Ellis, & Marquis,
1996). Reliability for the 4-item version of the PSS in the current sample was relatively
low (o= .61). However, internal consistency is necessarily truncated when few items
comprise a scale (Henson, 2001), and even low alpha values do not seriously attenuate
regression coefficients (Schmitt, 1996). Depression was measured with the widely-used
Center for Epidemiological Studies Depression Scale - Revised (CESD-R; Eaton,
Muntaner, Smith, Tien, & Ybarra, 1999). The scale has strong psychometric properties
and has been translated into Spanish, with preliminary validation work performed in a
Mexican sample (Reyes-Ortega et al., 2003). The CESD-R demonstrated good reliability
in the current sample (o= .91). Anxiety was assessed using the 10-item Spielberger Trait
Anxiety Inventory, Short Form (Spielberger, Sydeman, Owen, & Marsh, 1999). The
short form version correlates highly with the full version and has demonstrated good
psychometric properties with a reported test-retest reliability of a=.73 (Bromberger &
Matthews, 1996). Internal consistency for the scale in the current sample was good (o=

79).
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Covariates

Demographic and cultural factors associated with neighborhood disorder in prior
research that could represent potential confounding influences in the relationship between
neighborhood disorder and CVD risk factors were selected as covariates. Self-reported
date of birth was utilized to calculate age at assessment. A dichotomous variable (coded
0, 1) was created to indicate menopausal status (participants who reported no
menstruation for the past 12 months were considered post-menopausal). Use of
antidepressants, statins, and thyroid medications, which have all been associated with one
or more of the markers of CVD risk assessed in the present study in previous work
(Biasucci, Biasillo, & Stefanelli, 2010; Danzi & Klein, 2003; Maron, Fazio, & Linton,
2000; Warrington, Padgham, & Lader, 1989), were also represented dichotomously.
Educational attainment was categorized as follows: (1) less than 9th grade; (2) ot 1™
grade; (3) high school diploma or equivalent; (4) some college; (5) bachelors degree; and
6) graduate or professional degree. Monthly gross household income was assessed on an
ordinal scale in $500 increments, ranging from less than $500/month to more than $8,000
per month. An education/income composite was created by standardizing and summing
the variables. For those participants with missing income data, education only was used
to represent SES. Acculturation status was measured using the Adult English
Proficiency, Adult Pattern of English versus Spanish Language Usage, and Child
Language Experiences subscales from the Hazuda Acculturation and Assimilation Scales
(Hazuda, Stern, & Haffner, 1988). The scales were developed and validated in a
population-based sample of Mexican-American adults aged 25-64 years (Hazuda et al.,

1988). These scales are available in English and Spanish and have been shown to be
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reliable with alpha coefficients ranging from 0.85-0.95 (Haftner et al., 1994). In previous
analyses, results from a principal components analysis (PCA) with varimax rotation
showed that these scales represented a single latent construct with high factor loadings
for each indicator (.75 - .93). Thus, regression-based factor scores were used to represent
acculturation. Acculturation was included as a covariate as previous research has shown
that perceptions of disorder are influenced by many factors including sociodemographic
characteristics (Sampson & Raudenbush, 2005), and previous work with the current
sample has demonstrated associations between acculturation and CVD risk factors
(Espinosa de los Monteros, Gallo, Elder, & Talavera, 2008). Additionally, composites
for both acculturation and SES were utilized because of the high degree of correlation
between individual indicators, and in order to increase model parsimony.
Neighborhood SES

In order to obtain neighborhood SES for secondary analyses, census-tract level
data for educational attainment and household income were extracted from the American
Community Survey for the years 2005-2009 (U.S. Census Bureau, n.d.). Median
household income for each census tract was used to represent income. A single score for
census tract education was calculated based on a previously defined algorithm (Gump,
Matthews, & Raikkonen, 1999), wherein the seven categories of education (ranging from
less than 9™ grade to graduate or professional degree) were assigned a numerical value
from 1 to 7 (with “1” representing the lowest level of education and “7” the highest).
Each numerical value was multiplied by the number of people in a census tract reporting
the corresponding level of education, and these values were summed and divided by the

total number of individuals in that census tract, resulting in a single education score.
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Education scores and median household income for each census tract were then
standardized and summed to create a census tract/neighborhood-level SES composite.
Interaction terms were created by multiplying this composite by neighborhood physical
and social disorder, respectively.

Statistical Analyses

In order to determine whether associations between neighborhood disorder
variables, behavioral and psychological variables, and CVD risk factors (i.e., Aims 1-3)
should be examined in multi-level analyses to account for clustering within
neighborhoods (i.e., census tracts), preliminary analyses were conducted in Hierarchical
Linear Modeling (HLM) Version 6.08 for Windows (Scientific Software International,
Inc., Lincolnwood, IL). However, all intra-class correlation coefficients (ICCs) for
unconditional models for each outcome specified were nonsignificant, indicating very
little interdependence (i.e., <2% of variance accounted for) at the neighborhood level.
Consequently, single-level analyses (i.e., ordinary least squares regression) were pursued
using Mplus, Version 6.11 (Muthén & Muthén, Los Angeles, CA) and SPSS, Version
18.0 for Macintosh (SPSS, Chicago, Illinois, USA).

To address Aim 1, which involved examining the direct association between
perceptions of neighborhood physical and social disorder and the five CVD risk factors,
distributions of the CVD risk factors were first evaluated. With the exception of MAP,
distributions for all CVD risk factors were significantly skewed, and were therefore
natural log- transformed. Transformed distributions approached normality. Distributions

for neighborhood social and physical disorder, and physical activity were also highly
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skewed; however, transformation did not achieve distributions approaching normality,
and therefore, these variables were categorized into quintiles.

Path analytic models were tested to explore the relationships between perceptions
of neighborhood physical and social disorder and CVD risk factors. The maximum
likelihood robust (MLR) estimation procedure employed by MPlus (Muthén & Muthén,
2006) was used to estimate model parameters. This procedure provides a chi-square test
statistic (Yuan-Bentler T, [Y-sz]; Yuan & Bentler, 2000) and standard errors that are
adjusted for multivariate non-normality and missing data. For each CVD risk factor, a
model specifying direct paths from both neighborhood physical and social disorder to the
CVD risk factor was examined, first adjusting for age only, and then fully adjusting for
all covariates.

To address Aim 2, which involved exploring whether relationships between
perceptions of neighborhood physical and social disorder and individual CVD risk factors
operated indirectly through behavioral factors related to CVD risk including dietary
patterns, sedentary behavior, physical activity, smoking, and sleep quality and quantity, a
path analytic model including direct paths from neighborhood predictors to the CVD risk
factor and indirect paths through behavioral factors was specified for each CVD risk
factor, adjusting for all covariates. However, prior to including behavioral factors in path
analytic models, in order to reduce the number of analyses and minimize Type I error
risk, a measurement model for a latent “behavioral factors” construct was first examined.
Three descriptive fit indexes were used to assess model fit: the comparative fit index
(CFI; Bentler, 1990), the root mean square error of approximation (RMSEA; Steiger,

1990), and the standardized root mean square residual (SRMR; Hu & Bentler, 1999). All
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three parameters represent descriptive fit indices of overall model fit, with CFI values of
0.90 or more and RMSEA and SRMR values of 0.05 or less indicating good fit. RMSEA
and SRMR values between 0.05 and 0.08 indicate acceptable fit (Chen, 2007).

If fit indices indicated good or adequate model fit, the latent behavioral factors
construct was retained; if poor model fit was indicated, individual components were
examined in simple mediation models. These mediation models tested if any of the
individual behavioral factors partially accounted for the relationship between
neighborhood physical or social disorder and a given CVD risk factor. Bootstrap
estimates based upon 5,000 resamples were obtained for each indirect effect using the
SPSS Macro for Simple Mediation (Preacher & Hayes, 2004). The use of bootstrapping
is recommended over the Sobel test (Sobel, 1982, 1986) and the casual steps approach
(Baron & Kenny, 1986; Kenny, Kashy, & Bolger, 1998) because it does not impose the
assumption of normality of the sampling distribution, and has greater power while
maintaining reasonable control of Type I error (MacKinnon, Lockwood, & Williams,
2004; Preacher & Hayes, 2008). Behavioral factors that accounted for significant indirect
effects in simple mediation analyses were then included in the indirect effects path
analytic model described above, in order to examine all indirect effects for both physical
and social disorder simultaneously.

In the indirect effects path analytic model, in order to test the significance of
specific estimates of behavioral indirect effects, methods outlined by MacKinnon, Fritz,
Williams, and Lockwood (2007) were utilized. Using this method, the significance of
individual indirect effects can be ascertained in models where multiple indirect effects are

being estimated simultaneously. Values for the two paths involved in the indirect effects
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and their standard errors are entered in the PRODCLIN (distribution of the PRODuct
Confidence Limits for INdirect effects) program, and the distribution of the product
confidence limits are computed. This method tests the significance of and confidence
limits for indirect effects based on the distribution of the product, which results in more
accurate Type I error rates and greater power than more commonly used tests
(MacKinnon et al., 2007).

To address Aim 3, which involved exploring whether relationships between
perceptions of neighborhood physical and social disorder and individual CVD risk factors
operated indirectly through psychological factors including chronic stress, perceived
stress, depression, and anxiety, similar steps were followed as for Aim 2. First, a
measurement model of a latent “psychological distress” construct was examined. If
model indices indicated good or adequate fit, this latent construct was retained, if not,
individual components were tested in simple mediation models. Psychological factors
that represented significant indirect effects in simple mediation analyses (or the latent
psychological distress construct) were then included in path analytic models for each
CVD risk factor, specifying direct paths from neighborhood disorder predictors to the
CVD risk factor and indirect paths through psychological factors, adjusting for all
covariates. The significance of specific estimates of psychological indirect effects in
path analytic models were subsequently evaluated as defined above (MacKinnon et al.,
2007).

Secondary analyses examined whether the direct associations between perceptions
of neighborhood physical and social disorder and CVD risk factors differed by levels of

objective neighborhood SES. Interaction terms were created by multiplying
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neighborhood physical and social disorder, respectively, by the neighborhood SES
composite. Both interaction terms, along with the neighborhood SES composite, were
added to path analytic models examining the direct association of neighborhood physical
and social disorder with each CVD risk factor, adjusting for all covariates. Significant
interaction effects were viewed as evidence for effect modification by neighborhood SES.
Power Analysis

Guidelines by Fritz and MacKinnon (2007) for sample sizes necessary to detect
mediation effects when relationships between predictor-mediator and mediator-outcome
are expected to be of small-to-medium size indicate that a sample size of 161 is necessary
for detecting effects with 80% power using the method outlined by MacKinnon et al.
(2007). Consequently, the current study was adequately powered to detect the

hypothesized effects.



Chapter 4: Results

Descriptive Statistics and Bivariate Associations

Table 1 displays descriptive statistics for all covariates, neighborhood physical
and social disorder, and CVD risk factors. On average, participants were 49.76 years old
(SD=6.58). The majority had a monthly income of $3000 or greater and had completed
high school or more education. Approximately half of participants were post-menopausal
and a small percentage were using antidepressants (3%), statins (2%), or thyroid-
regulating medications (6%). Average levels of neighborhood physical and social
disorder were on the low end of the scale, indicating that participants perceived little
disorder overall. BMI was on average in the overweight range, and average levels of
other CVD risk factors were within normal limits.

Table 2 displays descriptive statistics for behavioral and psychological factors, as
well as correlations between these variables and CVD risk factors. Greater fat intake (r=
0.16, p< .01) and poorer sleep quality (r= 0.13, p< .05) were associated with greater
BMI. Poorer sleep quality was also related to greater HOMA-IR levels (r= 0.13, p< .05).
Women who reported increased physical activity demonstrated lower HOMA-IR (r= -
0.25), total/HDL-c ratio (r= - 0.24), and triglycerides (r= -0.19; all ps<.01). No other
behavioral or psychological mediators were associated with any CVD risk factors.

Direct Effects of Neighborhood Physical and Social Disorder on CVD Risk Factors

Results of path analytic models examining direct effects of neighborhood physical
and social disorder in relation to the five CVD risk factors (i.e., Aim 1) are presented in
Figure 2. In models adjusted for age-only, greater perceptions of social disorder were

associated with a higher total/ HDL-c ratio, and higher levels of triglycerides and MAP
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Table 1. Descriptive Statistics for Covariates, Neighborhood Physical and Social

Disorder, and CVD Risk Factors

Variable

Covariates
Age (years) [M (SD)]
Household Monthly Income [N (%)]
<$3000
>$3000
Educational Attainment [N (%)]
< High school/GED
> High school diploma/GED
Acculturation [M (SD)]
Hazuda Adult English Proficiency
Hazuda Adult Language Pattern
Hazuda Child Language Experiences
Menopausal Status [N (%)]
Medication Use [N (%)]
Antidepressants
Statins

Thyroid-regulating

49.76 (6.58)

124 (41.47)

175 (58.53)

105 (34.54)

199 (65.46)

3.02 (0.89)
2.26 (0.99)
1.37 (0.87)

145 (47.70)

10 (3.29)
5 (1.64)

19 (6.25)

(table continues)
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Table 1. Descriptive Statistics for Covariates, Neighborhood Physical and Social
Disorder, and CVD Risk Factors, Continued

N Min Max M D

Neighborhood
Disorder

Physical Disorder 304 0 13.50 2.72 2.76

Social Disorder 304 0 16.00 3.13 3.00
CVD Risk Factors

BMI (kg/m?) 303 19.15 48.18 28.61 5.40

HOMA-IR 291 0.19 9.04 1.73 1.43

Total/HDL-c 304 1.60 8.10 3.80 1.09

Triglycerides 304 38.00 436.00 133.17 67.69
(mg/dL)

MAP (mm Hg) 301 66.83 112.67 87.91 9.84

Note. CVD=Cardiovascular Disease. BMI=Body Mass Index. HOMA-IR=Homeostasis
Model of Assessment — Insulin Resistance. Total/HDL-c=Total Cholesterol to High
Density Lipoprotein Cholesterol Ratio. MAP=Mean Arterial Pressure. Range for
Hazuda scales is 1-4. Menopausal status refers to individuals who are post-menopausal.
Distributions of income and education and Hazuda scales presented for descriptive
purposes; composites of income and education (i.e., socioeconomic status), and Hazuda
scales (i.e., acculturation) used in analyses.
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(ps< .05). The association between social disorder and HOMA-IR also approached
significance (p= .058). Physical disorder was not significantly associated with any CVD
risk factor. After adjustment for additional covariates including SES, acculturation,
menopausal status, and medications, relationships of social disorder with triglycerides
and MAP were attenuated (ps<.10), and all other relationships were not statistically
significant. Likewise, physical disorder was unassociated with CVD risk factors in fully-
adjusted models.
Indirect Effects of Neighborhood Physical and Social Disorder on CVD Risk Factors
through Behavioral Pathways

Fit for the latent one-factor behavioral measurement model (comprised of dietary
patterns, sedentary behavior, smoking, and sleep quality and quantity) was poor
according to descriptive fit indices (Y-sz(df=9) =30.68, p=.00, CFI = .61, RMSEA =
.09, SRMR = .05), indicating that the behavioral variables did not load onto a single,
coherent latent construct. Consequently, this latent variable was not retained in further
analyses.

Indirect effects for individual behavioral factors (i.e., Aim 2) were thus examined
in simple mediation models. Bootstrap estimates in simple mediation models revealed no
significant indirect effects for relationships between either physical or social disorder and
any CVD risk factor via behavioral pathways.

Indirect Effects of Neighborhood Physical and Social Disorder on CVD Risk Factors
through Psychological Pathways

Fit for the latent one-factor “psychological distress” measurement model was

good (Y—sz(df=2) =3.55,p=.17, CFI = .99, RMSEA = .05, SRMR = .02; see Figure 3),
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indicating that as predicted, psychological variables of interest loaded onto a single latent
construct. Thus, this latent “psychological distress” variable was retained in path
analyses.

Tests in path analysis of the model of indirect effects of neighborhood physical
and social disorder through the psychological stress latent factor (i.e., Aim 3), adjusting
for covariates, indicated poor model fit (Y-sz(df=33) =132.18, p=.00, CF1=.77,
RMSEA = .10, SRMR = .05). In addition, standardized path coefficients of indirect
effects via the psychological distress factor for both neighborhood physical and social
disorder were nonsignificant for all CVD risk factors.

Neighborhood Disorder-CVD Risk Factor Associations by L evels of Neighbor hood
SES

Secondary analyses tested whether the associations between perceptions of
neighborhood physical and social disorder and CVD risk factors differed by levels of
objective neighborhood SES. The neighborhood social disorder by neighborhood SES
interaction effect on MAP approached significance (4= .10, p=.053). To examine this
interaction pattern further, simple slopes analyses were conducted examining the
association between social disorder and MAP at the mean of neighborhood SES, and at
one standard deviation below and above the mean (Preacher, Curran, & Bauer, 2006).
Neighborhood social disorder was unrelated to MAP at low neighborhood SES (i.e., one
standard deviation below the mean; /= -.10, p= .88). However, greater neighborhood
social disorder was marginally significantly associated with greater MAP at average

levels of neighborhood SES (/= .85, p=.07), and significantly associated with greater
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MAP at high neighborhood SES (i.e., 1 standard deviation above the mean; /= 1.79, p=

01).



Chapter 5: Discussion

The current study examined the relationship between perceptions of neighborhood
physical and social disorder and CVD risk in relatively healthy, middle-aged Mexican-
American women from a border community. The study sought to address limitations in
the extant literature by utilizing integrated measures of neighborhood disorder that tap
into diverse aspects of social (e.g., crime, poor social relations, substance use) and
physical (structural and environmental deterioration, ambient noise, lack of cleanliness,
destruction of property) disorder. The study also examined multiple indicators of CVD
risk that (with the exception of BMI) have seldom been evaluated in relation to
neighborhood disorder, including indicators of obesity, insulin resistance, dyslipidemia
and blood pressure. Moreover, psychological and behavioral factors that could partially
account for the relationship between neighborhood disorder and CVD risk factors were
explored. Finally, the current study evaluated the neighborhood disorder-CVD risk factor
association in a sample of middle-aged Latino women, a large and rapidly growing U.S.
ethnic minority group that has been understudied in previous work in the area.

The primary aim of the study was to determine the nature of the associations
between perceptions of neighborhood physical and social disorder with CVD risk factors.
No significant associations were found between perceptions of physical disorder and any
of the CVD risk factors in either age-adjusted or fully-adjusted models. Perceptions of
social disorder were significantly associated with lipids (i.e., tota/HDL-c ratio,
triglycerides) and blood pressure (i.e., MAP) in age-adjusted models. However, after
adjustment for relevant demographic, cultural, and biological covariates, all relationships

were attenuated to non-significance.
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Few previous studies have assessed the association between neighborhood
physical disorder with CVD risk factors, and the available evidence is mixed. A prior
study of 1032 urban residents reported that residents’ ratings of physical disorder
including presence of graffiti, litter, broken glass and neighborhood upkeep were
unrelated to odds of obesity (Boehmer et al., 2007). In contrast, another study found that
physical disorder (as measured by crime, noise, and filth) related to greater obesity risk in
a sample of 1338 Texas residents (Burdette & Hill, 2008). Moreover, greater perceptions
of physical disorder (as measured by the state of sidewalks, playgrounds and parks, trash
and litter in the neighborhood, adequate shopping, heaving traffic/speeding, excessive
noise, and violence) related to higher levels of fibrinogen and increases in IL-6 over 4
years in the MESA cohort (Nazmi et al., 2010). Notably, in both of the latter studies,
while characteristics of physical disorder (as defined in the current study) were
predominant in the measure utilized, characteristics of social disorder (i.e., crime,
violence) were also present. Consequently, it is possible that the significant relationships
found could have been due to the influence of social disorder. Indeed, a study comparing
the strength of the associations of physical versus social disorder with self-reported
health, physical functioning, and the absence of chronic conditions, found that social
disorder had a significantly greater negative relationship with health than did physical
disorder (Ross & Mirowsky, 2001).

Several factors may help explain the relatively weaker influence of physical
disorder in the current and prior studies. It may be that perceptions of physical disorder,
although presumably based on “objective” neighborhood characteristics, do not

accurately capture the true health-affecting physical conditions of a neighborhood. There
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are several studies that have found associations between objectively-assessed physical
neighborhood characteristics and CVD outcomes, with greater objectively-assessed
physical disorder being associated with poorer outcomes (Augustin, Glass, James, &
Schwartz, 2008; Ellaway, Macintyre, & Bonnefoy, 2005; Glass, Rasmussen, & Schwartz,
2006; Sundquist et al., 2006). However, evidence suggests that individuals’ perceptions
of disorder vary, even in neighborhoods with comparable levels of objectively-defined
disorder (Keita et al., 2011). In fact, one study that utilized data from two large
population-based cohort studies of urban-dwelling older adults reported that the intra-
neighborhood correlation coefficient (which represents the degree of inter-resident
agreement in a neighborhood) for neighborhood physical disorder (as represented by
characteristics including trash and litter, vandalism, loud noises, poor sidewalks/curbs,
low lighting, unsafe traffic and walking areas, and presence of strangers) was .11 for the
cohort in which neighborhood was defined as census block groups, and .33 for the cohort
in which neighborhood was defined by the City Department of Planning (which uses
community definitions of existing neighborhoods; Cagney et al., 2009). Consequently,
agreement between residents on perceptions of physical disorder in any given
neighborhood was low. Although variability in perceptions of physical disorder for
residents of a given neighborhood may be indicative of differing “micro-environment”
experiences of individuals within that neighborhood, it could also simply reflect
differences in awareness of the physical characteristics of neighborhoods. In the latter
case reality may be more impactful than perception, in that aspects of physically-
disordered neighborhoods (e.g., noise, lack of cleanliness, dilapidation) could exert

negative health effects on residents regardless of whether or not residents perceive these
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disordered aspects to be present. For example, in the study by Boehmer et al. (2007)
residents’ perceptions of neighborhood physical disorder were unrelated to odds of
obesity; however, independent observers’ ratings of the physical disorder in the
neighborhood were significantly associated with obesity. Thus, perceptions of disorder,
if inaccurate and/or considerably variant, may be expected to have weak associations
with physical health indicators. This may not be as applicable to social disorder
perceptions, as they may not have as much of a direct environmental effect on health.
For example, many physical disorder elements (e.g., noise, dirt, pollution, air quality) are
ambient and may affect an individual’s health without that individual’s conscious
awareness of their presence, whereas social disorder elements (e.g., distrust in neighbors,
lack of safety, conflicts with neighbors) are more likely to require conscious cognizance
by the individual to have an impact.

It is also possible that the measure of physical disorder employed in the current
study was insufficiently comprehensive, in that it may not have tapped into certain
aspects of the physical neighborhood environment that were most relevant to
cardiovascular health. Theoretical models of the influence of neighborhood physical
environment on CVD include factors captured in the measure of disorder utilized in the
current study such as building appearance and condition, physical decay and noise
(Chaix, 2009; Diez Roux, 2003). However, these models also include physical disorder
characteristics that were not represented in the measure, such as neighborhood aesthetic
quality (e.g., the presence of green spaces, interesting features, and pleasant
surroundings), air pollution, condition of sidewalks, and food and tobacco advertising.

Other physical disorder characteristics that have been found to relate to CVD risk factors
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in previous studies include crowding, traffic speeding, and traffic noise (Leal & Chaix,
2011; Nazmi et al., 2010). Perhaps the inclusion of some of these additional physical
disorder characteristics would have resulted in stronger associations between perceptions
of physical disorder and CVD risk factors.

Another potential explanation could be that perceptions of physical disorder may
not have as much of an impact on CVD risk in this population of Latino women living
close to the U.S.-Mexico border as in other populations. It has been posited that the
effects of neighborhood disorder on CVD may require chronic exposure to adverse
conditions over extended periods of time, perhaps even the lifecourse (Diez Roux, 2007).
Although the average length of time participants in the current study reported living in
their most recent residence was 10 years (with a range from 1 to 40 years), this may not
represent the true degree of exposure participants have had to their current physical
neighborhood environments. It is not uncommon for U.S. members of U.S.-Mexico
border communities to spend significant amounts of time on the Mexican side of the
border, commuting to work, purchasing goods, engaging in dining and entertainment, and
visiting friends and family (Anderson & Gerber, 2008). Moreover, the San Diego, CA-
Tijuana, MX border crossing is one of the world’s busiest land ports of entry, with over
50,000 vehicles and 20,000 pedestrians crossing into the U.S. daily (U.S. General
Services Administration, n.d.), and the vast majority of participants in the study (75%)
are immigrants, and consequently likely to have familial ties to Mexico. Thus, although
in the current study data were not collected on participants’ frequency of travel across the
border, it is very possible that women in the study spend a considerable amount of time

exposed to neighborhood environments other than their current residential environments.
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Furthermore, frequent cross-border travel and Mexican nativity could have led study
participants to have familiarity and experience with neighborhood environments that on
average tend to be more impoverished than those in the U.S. Having exposure to
markedly more disadvantaged neighborhood environments may have caused some
participants to be less likely to endorse “a lot” of physical disorder in their own
neighborhood, even when they may have perceived aspects of disorder to be present. The
resultant measurement error may have led to a decreased likelihood of finding a
significant effect. Indeed, it has been shown that foreign-born women tend to report
lower levels of physical disorder than U.S.-born women, and that Latino women report
lower levels of physical disorder than non-Latino Black women (Elo et al., 2009).
Therefore, participants’ lack of chronic exposure to their current neighborhood
environments and/or downgraded endorsement of physical disorder due to familiarity
with noticeably more impoverished neighborhood environments could have contributed
to the null association found between physical disorder and CVD risk factors in the
current study.

The significant associations found between perceptions of social disorder and
MAP in age-adjusted models in the current study are generally consistent with findings in
the few other studies on the relationship between social disorder and blood pressure. For
example, characteristics of social disorder (i.e., crime, drug use) were positively
associated with SBP and/or DBP in Turkish and Moroccan ethnic subgroups in a sample
of 1286 residents of Amsterdam, Netherlands, and similar (nonsignificant) trends were
evident for the native-Dutch subgroup (Agyemang et al., 2007). Aspects of

neighborhood social disorder, including greater perceived neighborhood safety and
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cohesion were associated with decreased odds of being hypertensive in a sample of 2612
individuals (Mujahid, Diez Roux, Morenoff, et al., 2008), and no differences in the nature
of this relationship were found by race/ethnicity (i.e., among non-Latino White, non-
Latino Black, and Latino subgroups). The significant association between perceptions of
social disorder and total/HDL-c ratio and triglycerides in age-adjusted models in the
current study appear to be novel, as no previous studies have evaluated associations
between perceptions of social disorder and lipids in Latino or non-Latino samples(Leal &
Chaix, 2011). Notably, very few studies have even examined the relationship between
objective neighborhood factors and lipids. Those that have (Cubbin, Hadden, &
Winkleby, 2001; Diez Roux, Jacobs, & Kiefe, 2002; Murakami, Sasaki, Takahashi, &
Uenishi, 2010), have reported complex relationships between neighborhood SES and
lipids that seem to vary by race/ethnicity and sex. For example, Murukami et al. (2010)
reported no association between neighborhood SES and HDL or triglycerides in a sample
of young (aged 19 — 22 years) Japanese women; however, Diez Roux et al. (2002) found
higher neighborhood SES was associated with greater levels of HDL in White men and
women but not in Black men and women, and was associated with lower triglycerides in
all groups except Black men. Interestingly, Cubbin et al. (2001) reported a positive
association between neighborhood SES and non-HDL cholesterol (i.e., total cholesterol
minus HDL cholesterol) for Black men, but no association for Black women, or
Mexican-American or White men or women. Consequently, the association between
neighborhood factors and lipids appears be complex, and is an area requiring further

research attention.
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Although in the current study social disorder was not significantly associated with
HOMA-IR in age-adjusted models, there appeared to be a trend (p=.058) for an
association. A few other studies have found relationships between indicators of social
disorder and insulin resistance, including one which found that perceptions of social
disorder (including items related to crime and drug use) were positively associated with
fasting plasma glucose in a sample of caregivers and noncaregivers (Brummett et al.,
2005), and another which reported that Black veterans with diabetes who lived in
neighborhoods that were rated higher by residents on an aspect of social capital (i.e., how
often residents work together to improve the neighborhood) had better glucose control (as
measured by hemoglobin Alc levels) than those that lived in neighborhoods rated poorer
on social capital (Long, Field, Armstrong, Chang, & Metlay, 2010). It is possible that
neighborhood social disorder may not be as strongly associated with insulin resistance in
Latinos as in other racial/ethnic groups, however the lack of studies assessing the social
disorder-insulin resistance relationship in both Latino and non-Latino samples precludes
any conclusions in this regard. Interestingly, an ethnographic study of Mexican-
American diabetics and their caregivers found that factors related to neighborhood social
stress (e.g., lack of neighborhood safety) were reported by these individuals as
contributing to higher levels of blood glucose (Clark, Vincent, Zimmer, & Sanchez,
2009). Thus, in Latinos, there may be a perception that neighborhood social factors are
important determinants of levels of insulin resistance; whether this is borne out
empirically is yet to be determined.

The lack of a significant association between perceptions of social disorder and

BMI in age-adjusted models in the current study is not surprising given that the literature
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to date is equivocal regarding this relationship. The systematic review on neighborhood
environments and cardiometabolic risk factors referenced earlier reported that of the 14
studies that evaluated associations between social aspects of neighborhood environments
(e.g., social capital, social cohesion, crime, safety) and body weight, 8 found significant
associations and 6 did not(Leal & Chaix, 2011) . While no studies to my knowledge have
assessed the perceived social disorder-BMI relationship in Latinos specifically, there
have been a few that have been conducted in samples including Latinos (comprising 16-
25% of the total sample). Of these studies, greater perceived neighborhood social
disorder was associated with greater obesity in some (Burdette & Hill, 2008; Burdette et
al., 2006), but not in others (Mujahid, Diez Roux, Shen, et al., 2008). Notably, in the
Mujahid et al. (2008) study, greater perceived social disorder was unassociated with
obesity in women, but was associated with decreased risk of obesity in men. Moreover,
in this study, unlike in the Burdette and Hill (2008) and Burdette et al. (2006) studies,
differences in the relationship between social-disorder and obesity by race/ethnicity (i.e.,
non-Latino White, non-Latino Black, and Latino) were formally tested, and no
differences were found. Therefore, results from the current study and previous studies
suggest that the nature of the relationship between perceptions social disorder and obesity
in Latinos and non-Latinos is not as yet clear, and that relationships may vary by sex.
Although in age-adjusted models relationships between perceptions of social
disorder and several CVD risk factors were apparent, all relationships were attenuated
and no longer significant after control for relevant sociodemographic, biological, and
medication-related covariates. Of these covariates, individual SES accounted for the

majority of the confounding with social disorder. Although control for individual-level
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sociodemographic factors has been recommended in order to tease apart the
“independent” effects of neighborhood factors from their association with the individual
characteristics of people residing in these neighborhoods, there is some debate regarding
whether this approach is appropriate (Diez Roux, 2001). For example, Diez Roux (2001)
argues that “to the extent that neighborhoods influence the life chances of individuals,
neighborhood social and economic characteristics may be related to health through their
effects on achieved income, education, and occupation, making these individual-level
characteristics mediators (at least in part) rather than confounders” (p. 1786).
Conversely, differences in individual-level characteristics could result in differences in
individuals’ actual personal neighborhood experiences, and accordingly, influence their
perceptions of neighborhood characteristics, which in turn may impact their health
through stress pathways (Latkin et al., 2009). Indeed, individual factors such as age,
marital status, SES (e.g., education and employment status), nativity, and race/ethnicity
have all been shown to influence perceptions of social disorder (Elo et al., 2009; Kruger
et al., 2007; Sampson & Raudenbush, 2004). In the current sample, perceptions of
neighborhood social disorder were correlated r= -.18 with SES (p<.01). Although some
studies have shown significant relationships between neighborhood disorder perceptions
and CVD risk factors even after controlling for individual-level variables (Burdette &
Hill, 2008; Burdette et al., 2006), other studies, similar to the current study, have found
that significant relationships were attenuated to nonsignificance after control for
sociodemographic variables (e.g., race/ethnicity; Mujahid et al., 2011; Mujahid, Diez
Roux, Morenoff, et al., 2008; Nazmi, et al., 2010). Thus, whether controlling for

individual-level characteristics such as SES and race/ethnicity that may shape perceptions
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of neighborhood disorder is “over-controlling” and removing a meaningful source of
variance in perceptions of disorder that may influence health, or is appropriately
controlling for confounding to glean the “independent” effect of perceptions of disorder,
remains a matter of debate.

Secondary and tertiary aims of the current study were to examine whether the
effects of physical and social disorder on CVD risk factors operated indirectly through
behavioral and psychological pathways. No indirect effects were found to be significant.
This is not surprising given the lack of a direct association between perceptions of
physical or social disorder and CVD risk factors in fully-adjusted models. Additionally,
correlations between the majority of the behavioral and psychological factors and the
CVD risk factors (with the exception of physical activity) were relatively small in
magnitude (absolute value of rs .00-.16). Consequently, it is possible that the behavioral
and psychological factors examined do not play a large part in determining CVD risk in
this sample of middle-aged healthy Latino women, or alternatively, that the self-report
measures of behavioral and/or psychological factors employed do not adequately capture
the influence of these factors. The use of more objective or comprehensive measures of
behavioral factors (e.g., 24-hour dietary recalls, pedometers for physical activity,
accelerometers or actigraphs for sleep) or psychological factors may have been
preferable. Few previous studies have assessed for indirect effects of neighborhood
disorder on CVD risk factors via behavioral and/or psychological pathways, however,
one exception is a study by Burdette and Hill (2008), which found that diet quality (rated
from poor to excellent), exercise (exercising moderately/vigorously or not), and

psychological distress (i.e., symptoms of stress and depression) partially mediated the
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association between perceptions of neighborhood disorder and obesity. Other studies
have reported indirect effects of neighborhood social disorder on acute MI mortality via
smoking (Chaix et al., 2008) and on CAC via depression (Kim et al., 2010). Hence, there
is some preliminary evidence that behavioral and psychological factors may serve as
indirect pathways through which perceptions of disorder relate to CVD risk. Although
no indirect relationships were found in the current study, the employment of more
objective or comprehensive measures of these factors in future studies may better test
whether indirect effects exist in Latino populations.

Finally, in sensitivity analyses, whether the association between perceptions of
neighborhood physical and social disorder and CVD risk factors differed by levels of
objective neighborhood SES was examined. A neighborhood social disorder by
neighborhood SES interaction effect on MAP approached significance (p=.053). Results
indicated a trend for a stronger association between perceptions of social disorder and
MAP with increasing neighborhood SES. This finding is somewhat surprising
considering that levels of social disorder, as to be expected, were lower in neighborhoods
with greater SES (r= -.35, p<.001). Women in lower SES neighborhoods may be more
likely to come from environments where they have had frequent exposure to high levels
of social disorder during their lifecourse, and thus, these women may have a higher
threshold for perceiving social disorder around them, or may be less psychologically and
physiologically impacted by social disorder when it does occur than women who come
from environments where the experience of social disorder is more rare (Mormede,
Dantzer, Michaud, Kelley, & Le Moal, 1988; Sapolsky, 1994; Schneiderman, McCabe, &

Baum, 1992). In addition, Latino women in neighborhoods with greater SES may have
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more difficulty coping with chronic neighborhood social stressors, and therefore display
greater physiological reactivity when they do occur, due to greater overall social stressor
burden from social stressors related to “non-traditional” gender role life choices (e.g.,
decisions not to marry or have children; Galanti, 2003), placement in demanding high-
level positions, and greater social pressures to balance multiple societal roles (e.g.,
employment, familial and domestic responsibilities). The interaction found in the current
study suggests a potential complex interplay between objective neighborhood SES and
subjective perceptions of neighborhood social disorder on blood pressure. However, the
replicability of and causes for this finding need to be explored in future research,
particularly given that the finding only approached statistical significance, and that no
other neighborhood SES by social disorder interaction effects were identified.
Limitations and Future Research Directions

The current study possesses several strengths, including utilizing integrated
measures of neighborhood disorder that tap into diverse aspects of social (e.g., crime,
poor social relations, substance use) and physical (structural and environmental
deterioration, ambient noise, lack of cleanliness, destruction of property) disorder,
examining multiple indicators of CVD risk that have previously been largely unevaluated
in relation to neighborhood disorder, and assessing the neighborhood disorder-CVD risk
factor association in an understudied, but important ethnic minority group of middle-aged
Latino women. However, methodological limitations must also be considered in
interpreting the current findings.

Due to the cross-sectional nature of the study, conclusions cannot be drawn

regarding the temporal nature or causal associations of effects reported. It is possible,
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although less intuitive, that women’s cardiovascular health status influenced their
perceptions of neighborhood social disorder rather than that perceived disorder predicted
cardiovascular health. In order to better elucidate directionality of the effects,
prospective study designs should be employed that examine whether changes in
perceptions of neighborhood disorder over time predict changes in CVD risk factors. The
perceived social disorder-CVD risk findings reported were also only significant in age-
adjusted models and not fully-adjusted models, and consequently, confounding by
individual SES cannot be ruled out. Though beyond the scope of the current study, future
research could examine perceived disorder-CVD risk relationships by differing levels of
individual SES in order to more clearly disentangle the effects of each predictor on CVD
risk. The sample size for the current study, although adequately powered to detect small-
to-medium size effects, was relatively small compared to those in typical epidemiological
studies. It is possible that with a larger sample size, there could be increased power to
detect effects of perceived neighborhood disorder on CVD risk factors independent of
individual SES. Moreover, the sample included in the current study was selected to be
“healthy” (i.e., free from any cardiovascular diseases, diabetes, hypertension, kidney
disease, chronic inflammatory conditions, or other major illnesses), and thus, effects seen
could be conservative estimates of effects in less healthy populations.

The measures of behavioral factors employed were all self-report, and thus prone
to measurement error including biases associated with inaccurate recall. The use of more
objective measures, such as 24-hour dietary recalls, pedometers for physical activity, and
accelerometers or actigraphs for sleep may reduce error variance associated with these

behavioral factors, and perhaps result in stronger and more detectable indirect effects.
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Although the ethnic and gender composition of the current sample was a strength in that
it allowed for the assessment of neighborhood disorder-CVD risk relationships in an
important and understudied group, it also precludes the ability to draw conclusions about
the nature of this relationship in other ethnic and gender groups. Thus, whether results of
the current study generalize to men and other ethnic groups (including other Latino
subgroups) should be examined further. Moreover, the sample was distinctive in that it
was comprised of women who reside in communities near the U.S.-Mexico border.
Consequently, the degree of exposure to varying levels of social and physical disorder
that these women may have experienced given their proximity to Mexico, and the fact
that a large majority were immigrants, could be different than Latino women living in
non-border communities.

The current study examined markers of CVD risk that represented relevant
pathways through which perceived neighborhood disorder could impact cardiovascular
health based on previous research, however, there are other markers that could also
potentially be relevant. For example, inflammatory markers such as IL-6 and CRP have
been associated with CVD (Bisoendial, Boekholdt, Vergeer, Stroes, & Kastelein, 2010),
and may represent a pathway by which neighborhood disorder relates to CVD. The few
studies (Nazmi et al., 2010; Schootman et al., 2010) that have examined associations of
perceived neighborhood disorder with inflammatory markers have yielded inconsistent
results, and further research is needed. Other, more precise indicators of body
composition, such as percentage fat and lean mass (De Lorenzo, Mukherjee, Kadziola,
Suleiman, & Kakkar, 1998; Sharp, Andrew, Burchfiel, Violanti, & Wactawski-Wende,

2012) could also be evaluated in relation to neighborhood disorder. Additionally, as
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stress has been conceptualized as a pathway through which perceptions of neighborhood
disorder contribute to CVD risk, physiological markers of stress such as catecholamines
and cortisol are relevant outcomes for future research (Do et al., 2011; Dulin-Keita,
Casazza, Fernandez, Goran, & Gower, 2012).

A strength of the current study was the ability to separately, but simultaneously
examine the effects of perceived physical and social disorder on CVD risk factors, and
results were found to be markedly different across neighborhood disorder types. This is
not surprising given that they represent two substantively different types of neighborhood
stress that could have differential impacts on cardiovascular health. Although a few
studies do make distinctions between these two types of neighborhood disorder and
examine their unique effects on health outcomes (e.g., Nazmi et al., 2010), the majority
combines various aspects of each into a measure of overall neighborhood disorder (e.g.,
Burdette & Hill, 2008). Combining these measures precludes the ability to determine
which aspects of neighborhood disorder are associated with the CVD outcome being
examined. Future studies should evaluate separate effects of social and physical disorder
on CVD risk, and might also consider subdimensions within each type of disorder (e.g.,
aspects of social disorder associated with neighbor relations versus aspects related to
crime/violence). In addition, examining each disorder type simultaneously can help to
elucidate which has a greater impact on CVD risk in specific populations (e.g., ethnic,
gender subgroups; Ross & Mirowsky, 2001).

Results from the current study suggest that there may be a complex interplay
between objective neighborhood SES and subjective markers of neighborhood disorder

on CVD risk that warrants further examination in future research. Whether other
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“objective” neighborhood-level factors that may be relevant to health, such as
neighborhood residential segregation and neighborhood density change the nature of the
relationship between perceptions of disorder and CVD risk could also be informative to
explore (Diez Roux, 2001; Inagami et al., 2006). Moreover, a comparison of how
“objective” assessments of neighborhood disorder (e.g., based on violent crime rate, calls
to city agencies about street problems, number of off-site liquor licenses; Augustin et al.,
2008) relate to CVD risk versus “subjective” perceptions of disorder would help to
determine the degree to which perceptions are important in conferring CVD risk. For
example, in one study, ratings of physical disorder (e.g., graffiti, litter, broken glass) by
residents was unrelated to odds of obesity; however, independent observers’ ratings of
physical disorder (e.g., presence of beer/liquor bottles or cans, garbage/litter/broken
glass, abandoned cars, graffiti and broken windows) were associated with obesity
(Boehmer et al., 2007). Consequently, the incorporation of both objective and subjective
indicators of neighborhood characteristics in future studies will help to clarify how
relevant perceptions of neighborhood disorder are for impacting CVD risk over and
above objective markers of disorder, and will aid in understanding the objective
neighborhood-level factors than may enhance or attenuate relationships between
perceived disorder and CVD risk factors.
Conclusions

The current study provides preliminary evidence of associations between greater
perceptions of neighborhood social disorder and greater levels of CVD risk, as indicated
by markers of lipids (total/ HDL-c; triglycerides) and blood pressure (MAP) in Latino

women. However, whether these associations are independent of the effects of individual
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SES on CVD risk is not clear. Perceptions of physical disorder do not appear to relate to
increased CVD risk in this sample of Latino women. Additionally, neither social nor
physical disorder effects on CVD markers appear to operate through indirect behavioral
and psychological pathways. Overall, these findings highlight the complexity of the
associations between perceptions of disorder and CVD risk in Latino women and
underscore the need for additional work in this and other vulnerable populations to better
understand the relevance of perceptions of neighborhood characteristics for CVD risk
over and above objective markers of these same characteristics. Such efforts may be
instrumental in elucidating how neighborhood environments impact cardiovascular
health, and may eventually inform the most efficient way in which to target interventional
efforts (e.g., at social versus physical aspects of disorder; focus on changing perceptions

versus actual conditions).
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