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Abstract Growing evidence links perceptions of neigh-
borhood disorder to adverse health outcomes but little is
known about psychological processes that may mediate
this association. We tested the hypothesis that two psy-
chological mechanisms—agonistic striving and subordi-
nation—mediate the link between perceived neighborhood
disorder and hypertension risk in youth. Perceived neigh-
borhood disorder, agonistic striving, subordination experi-
ences, negative affect, obesity, and ambulatory blood
pressure during daily activities (48 h) were assessed in a
multiethnic sample of 167 low- to middle-income urban
adolescents. Path analyses revealed that agonistic striving,
subordination, and obesity each independently mediated
the association between neighborhood disorder and blood
pressure; these variables accounted for 73 % of the shared
variance, 42 % of which was explained by agonistic
striving. The direct relationship between perceived neigh-
borhood disorder and blood pressure was no longer sig-
nificant in the presence of these mediators. Negative affect
was associated with neighborhood disorder and subordi-
nation, but not blood pressure. Agonistic striving proved to
be a significant and substantial mediator of the association
between perceived neighborhood disorder, blood pressure,
and future hypertension risk. New research should seek to
clarify the processes by which stressful neighborhoods
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Introduction

Poor quality or “disordered” neighborhoods may endanger
residents’ health by undermining their perceived ability to
control important events in their everyday lives (Martin-
Storey et al., 2012; Weden et al., 2008; Wen et al., 2006).
Neighborhood disorder refers to a lack of social and
physical control over one’s neighborhood surroundings
(Perkins & Taylor, 1996), a condition reflected in physical
indices such as noise pollution, public drunkenness, litter,
criminal activity, and harassment by police. Perceptions of
neighborhood disorder have been linked to a host of
adverse self-reported health outcomes, even after control-
ling for objective measures of socioeconomic status
(Feldman & Steptoe, 2004; Steptoe & Feldman, 2001).
Residents’ ratings of perceived neighborhood disorder
correlate significantly with observer-rated neighborhood
disorder at moderate levels (O’Neil et al., 2001; Perkins
et al., 1992); residents and observers alike notice the same
manifestations of disorder but the residents’ perceptions
encompass an experienced neighborhood that is not readily
apparent to the visiting observer. Perceptions of neigh-
borhood disorder have been shown to predict self-reported
health outcomes and use of health care services (Martin-
Storey et al., 2012). But can individuals’ assessments of
their neighborhoods alter their physiologic processes in
ways that increase the risk of succumbing to leading public
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health threats such as cardiovascular illness? If so, what
psychological mechanisms might be involved?

Theorists have speculated that adverse appraisals of
personal and environmental resources may undermine
health by frequently evoking negative emotions such as
sadness, anxiety, and anger (Gallo & Matthews, 2003; Suls
& Bunde, 2005). Yet a different possibility, suggested by
social action theory, attributes certain adverse health
effects to stress arousing motives that are induced by dif-
ficult interpersonal challenges of living in a disordered
neighborhood. Resource-poor and threatening environ-
ments undermine social relationships and engender striv-
ings for interpersonal control (Conger & Elder, 1994).
Striving to influence or control one’s family members,
neighbors, or others can make a challenging neighborhood
environment even more stressful by provoking hostile
social encounters and continuing power struggles (Ewart,
2011). Declining SES, associated with increased percep-
tions of neighborhood disorder (Deng et al., 2006; Feldman
& Steptoe, 2004), has been linked to higher levels of
interpersonal conflict, spouse abuse, harsh parenting, and
marital dissolution (Aldarondo & Sugarman, 1996; Sida-
nius & Pratto, 1999). Social action theory proposes that
environmentally-induced striving for interpersonal control
can foster hypervigilant mental states and provoke coercive
exchanges that raise blood pressure and endanger cardio-
vascular health (Ewart, 2011; Ewart et al., 1991; Smith
et al., 2007).

In this view, perceptions of neighborhood disorder can
damage health by arousing stressful motives. Entailed by
this hypothesis is its corollary, namely, the implication that
neighborhood environments also can increase stress levels
by blocking the ability to satisfy motives that the envi-
ronment arouses. The many challenges of living in a dis-
advantaged and dangerous neighborhood can increase
one’s need to exercise social control yet also make it dif-
ficult to satisfy such striving by exerting social influence or
power (Guinote & Vescio, 2010; Keltner et al., 2003).
Unfavorable living conditions may increase one’s exposure
to denigration, subordination, marginalization, and isola-
tion, and foster negative self-appraisals and feelings of
powerlessness (Bullock & Lott, 2010; Sidanius & Pratto,
1999). Social action theory proposes that such appraisals
promote states of heightened cardiovascular arousal against
potential threats (Ewart et al., 2004; Tomaka et al., 1993).
If frequent or sustained, such states may have damaging
physiological consequences (Miller et al., 2009; Sapolsky,
2005). Research is needed to determine how social motives
and power appraisals may operate—both together and
independently—to mediate relationships between human
living environments and cardiovascular disease risk. We
here report data from a recent community-based study of
urban adolescents testing the hypothesis that perceptions of
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neighborhood disorder foster social control motives and
appraisals of denigration and low social power that elevate
youths’ prevailing blood pressure levels, thereby increasing
their risk of future hypertension and related cardiovascular
diseases (Perloff et al., 1983; White et al., 1989).

Psychologists have begun to examine the adverse health
effects of unfair treatment and rejection, both of which are
increased by social disadvantage (Beatty et al., 2011;
Beatty & Matthews, 2009; Dickerson et al., 2009; Eisen-
berger et al., 2003). But the potentially damaging conse-
quences of persistent stress-inducing motives have received
little attention (Ewart et al., 2012). Developing a social-
motivational analysis of stress mechanisms involves
undertaking the challenging task of identifying and mea-
suring personal motives or self-goals that shape behavior in
stressful social encounters. These goals often are “impli-
cit;” that is, the goal is experienced so often in threatening
circumstances that it becomes embedded in routine actions
that are performed automatically and unthinkingly (Custers
& Aarts, 2010; McClelland et al., 1989). Implicit motives
thus are difficult to self-monitor and report on question-
naires. An alternative measurement approach uses a situ-
ationally grounded narrative assessment protocol, the
Social Competence Interview (SCI; Ewart et al., 2002),
which is designed to measure implicit self-goals that gen-
erate chronic stress. The procedure involves, first, re-living
a problem situation that often causes stress; then imagining
that this situation is a movie about a person similar to
oneself; and finally, inventing a desired ending and narra-
tive for the film and applying it to one’s personal circum-
stances. Motives that repeatedly evoke stress responses are
inferred from the film narrative and emotion indices (see
below). The participant’s level of emotional expressiveness
during the interview indexes the likelihood that the implicit
motive will cause recurring stress.

Social-motivational assessment with the SCI in two
studies of more than 500 Black and White urban youth in
different cities has disclosed that the recurring life diffi-
culties that cause a person to experience chronic emotional
stress tend to generate persistent motivational dispositions
or “strivings.” These either take the form of a continuing
struggle to overcome a personal defect, control a problem
behavior, or improve performance (“transcendence striv-
ing”), or else take the form of a continuing struggle to
change other people by getting them to be more friendly,
more compliant, or less hostile (“agonistic striving;”
Ewart, 1994; Ewart et al., 2011; Ewart & Jorgensen, 2004).
Although the SCI assessment procedure allows for the
possibility that, in a particular situation, an individual may
have both self-focused and other-focused motives simul-
taneously, research has shown repeatedly that this is less
true of the persistent life difficulties that generate recurring
stress. Findings in different populations show that people
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tend to frame their ongoing, chronic difficulties either as
perpetual agonistic struggles to control other people, or as
perpetual transcendence struggles to control the self. Fur-
ther, as we have described in previous reports, agonistic
and transcendent strivings combine with differing levels of
emotional expressiveness to form three qualitatively dif-
ferent motivational profiles, each of which characterized a
distinctive cluster containing from 26 to 39 % of the par-
ticipants in each sample (Ewart et al., 2011; Ewart &
Jorgensen, 2004). One subgroup is emotionally invested in
a continuing struggle to change or control other people but
shows little or no desire to change or control the self. A
second subgroup is emotionally invested in a continuing
struggle to change or control the self but shows little or no
desire to change or control other people. And a third dis-
tressed subgroup exhibits a lack of goal focus, and wishes
instead that the persistent difficulties would just go away.
In our social-motivational theory, these three subgroups are
seen to be characterized, respectively, by agonistic striving,
transcendence striving, and dissipated striving. During the
SCI assessment protocol, each group displays a distinctive
behavioral signature: The agonistic striving profile is
marked by a high level of emotional expressiveness, high
agonistic goal focus, and low transcendence goal focus; the
transcendence striving profile is marked by a high level of
emotional expressiveness, low agonistic goal focus, and
high transcendence goal focus; and the dissipated striving
profile is marked by a low level of expressed emotion and a
lack of goal focus. Having replicated these profiles in
different adolescent populations, we now can ask if they
are related to perceptions of neighborhood disorder, and if
they mediate associations between perceived neighborhood
disorder and poor health outcomes.

Whereas most research on perceived neighborhood
disorder and health has examined self-reported outcomes
(Martin-Storey et al., 2012), we here investigate a physi-
ologic outcome—ambulatory blood pressure. Social action
theory predicts that the three motive profiles have different
implications for future hypertension risk in adulthood,
indexed in adolescence by relatively higher mean levels of
ambulatory blood pressure during daily activities. Blood
pressure in normotensive youth has been shown to predict
risk of hypertension in early adulthood (Bao et al., 1995;
Beckett et al., 1992; Nelson et al., 1992). Ambulatory
pressure levels index risk more reliably than do clinic
assessments (Kamarck & Lovallo, 2003; Pickering et al.,
1985), correlate more strongly with indices of cardiovas-
cular dysfunction, and are of greater prognostic value than
casual readings made in the clinic (Perloff et al., 1983;
White et al., 1989). The predicted associations between the
three motive profiles and ambulatory blood pressure levels
have been observed in two separate adolescent samples.
Profile comparisons controlling for gender, race, and body

mass disclosed that, although the blood pressures of the
three profile groups did not differ when measured in the
laboratory during quiet rest, youths with the agonistic
profile exhibited significantly higher prevailing ambulatory
blood pressure throughout the day, especially during social
interactions that characterized most daily activities (Ewart
et al., 2011; Ewart & Jorgensen, 2004). For example, the
sizes of the mean difference between the diastolic pressure
of the agonistic striving group during social interactions,
and that of the other two profile groups, have ranged from
one-half to two-thirds of an SD of resting blood pressure.
These findings, replicated in two geographically distant
urban populations, indicate that young people with the
agonistic striving profile may be at significantly greater risk
of developing hypertension in adulthood.

The second of the two studies (Ewart et al., 2011)
revealed that the large blood pressure elevations during
daily activities that mark the agonistic striving profile are
not predicted by increased cardiovascular reactivity during
the SCI, or during an anger recall task. Nor are they pre-
dicted by anger responses to these tasks, or by anger
recorded on an electronic diary during normal activities.
Implicit agonistic and transcendent motives assessed with
the SCI thus predict large differences in risk that are not
predicted by resting blood pressure levels, cardiovascular
reactivity, or diverse indices of anger intensity or fre-
quency. Implicit agonistic motives therefore represent a
psychological mechanism through which perception of
neighborhood disorder could increase risk independently of
any effects that the stressful environment might be
observed to exert on clinic blood pressure levels, cardio-
vascular reactivity, or anger. These findings suggest that
the analysis of implicit motives may afford new insights
into psychosocial factors that link neighborhood environ-
ments to illness outcomes.

The analysis of agonistic and transcendent motives also
may facilitate more precise causal understanding of
mediating psychological mechanisms. Most research on
psychosocial factors that contribute to stress-related illness
has focused on identifying “stress-prone” personality traits
or affective dispositions, such as Type A behavior, hostil-
ity, anxiety, and depression. Yet these constructs and the
scales used to measure them contain diverse mixtures of
attitudinal, emotional, and behavioral components and
often overlap with other constructs (Suls & Bunde, 2005).
As a result, constructs and measures that predict health
outcomes in one study may not do so in another. This has
yielded a mixed and occasionally confusing picture of
relationships between psychosocial factors and illness (Suls
& Bunde, 2005). Even when significant associations are
detected, the psychological factors usually are defined as
personality traits, that is, as behavioral trends or averages.
But averages are not causal mechanisms. Trait data can
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help predict who is at risk without disclosing the causal
processes that account for the personality trait and the
related illness vulnerability. By relating health outcomes to
environmentally induced motives and power appraisals,
social action theory offers a testable model of causal
mechanisms that may explain the connection between
perception of neighborhood disorder and increased car-
diovascular risk.

How might the two proposed mechanisms—agonistic
striving and self-appraisals of social subordination or
powerlessness—operate in everyday settings? Are they
experienced together or independently? A desire to control
others can be related or unrelated to a self-appraisal of
one’s social standing. For example, a self-appraised loss of
status can trigger agonistic striving to assert one’s social
worth (Keltner et al., 2003), but frequent experiences of
social denigration may generate stable appraisals of low
social power that induce passive withdrawal, foster chronic
loneliness and undermine health (Hawkley & Cacioppo,
2007). A substantial body of evidence from research on
social organization in humans and related primates sug-
gests that ongoing interactions among group members tend
to generate stable differences in social power (Boehm &
Flack, 2010). Some individuals or subgroups regularly
dominate (or are dominated by) other individuals or sub-
groups. The pervasiveness of stratified power differences
among humans and other primates implies that perceptions
of neighborhood disorder may cause some individuals to
more frequently experience the stress of striving to control
or dominate, whereas others more frequently experience
the stress of being subordinated. Yet any individual, when
interacting with others of higher or lower status, may
experience agonistic stress in one social encounter or
subordination stress in another. Thus, it would seem that
agonistic motives and subordination appraisals may be
interrelated or independent. Some individuals or groups
may experience one form of stress more frequently than the
other, but most experience both forms to varying degrees.

Given these possibilities, what patterns emerge when
young people are exposed to disadvantaged and disor-
dered living environments? Do subordination and ago-
nistic striving evolve together, as different aspects of the
same process? Or are they independent processes, with
each forming its own unique pathway from environment
to illness? Must preventive intervention target a single
phenomenon, or different phenomena that often co-occur?
We here examine new data from the second community
study (Ewart et al., 2011, 2012) to discover if cross-
sectional relationships among the variables suggest that
the perception of neighborhood disorder might raise pre-
vailing blood pressure levels in adolescents by generating
agonistic striving and/or self-appraisals of social subor-
dination. In the prior study we asked if patterns of anger
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arousal explain the impact of agonistic striving on car-
diovascular responses to social stressors and prevailing
blood pressure levels during daily activities. We now
explore a different question by proposing that agonistic
striving and subordination appraisals are associated with
increased perception of neighborhood disorder, and that
they independently predict (“mediate”) the effects of such
perceptions on ambulatory blood pressure during daily
activities in low- to middle-income Black and White
youth. These analyses include novel, in vivo indices of
social denigration and low social power that have not
been reported previously. More important, this study is
the first to assess denigration events and low social power
appraisals together in the natural social environment, and
to examine how they may combine with agonistic motives
to increase blood pressure.

We used path models to test the hypothesized mediators.
Given evidence that human societies tend to be charac-
terized by power stratification—some individuals domi-
nate, or are dominated, more regularly than others—our
simplest (primary) hypothesis was that path modeling of
cross-sectional associations would reveal two independent
“associative” pathways linking perceptions of neighbor-
hood disorder to increased ambulatory blood pressure:
(a) an associative path through agonistic striving, and
(b) an associative path through subordination. We
hypothesized that, due to stable social stratification, these
two paths would be shown in path models to be statistically
independent.

However, other more complex relationships involving
interactions among perceived neighborhood disorder,
agonistic striving, and subordination processes are sup-
ported by social action theory and empirical evidence. We
therefore tested several alternative, more complicated
models to examine associative paths that are suggested by
the following causal processes: (1) environmentally
induced agonistic striving fosters subordination threats,
which in turn elevate blood pressure; and (2) agonistic
striving moderates (increases) the association between:
(a) perception of neighborhood disorder and blood pres-
sure, and (b) subordination and blood pressure. Finally, we
compared the above models with an alternative model
suggested by a different causal mechanism, namely, the
notion that agonistic striving and subordination experi-
ences are emergent by-products of negative emotional
reactions to perceived neighborhood disorder (Gallo &
Matthews, 2003; Suls & Bunde, 2005). Although we pre-
viously reported that agonistic striving and ambulatory
blood pressure are unrelated to the intensity and frequency
of anger, those analyses did not consider the possibility that
negative affect related to perceived neighborhood disorder
may increase ambulatory blood pressure, subordination
appraisals, and agonistic striving.
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Method
Participants

The sample included 167 ninth grade students from low to
middle income neighborhoods who attended a large public
high school in Syracuse, NY, that draws students from
throughout the city. The mean age of the participants at the
time they entered the study was 14.4 years (SD =
0.5 years). The sample was 54 % female; 41 % of partici-
pants identified their race as African American, 41 % as
White, and 18 % as Native American, Latino, or Asian. The
median household income reported by participants’ parents
was $25,000; 50 % of the parents had graduated from high
school. The research was part of Project Heart 5, a study of
social-emotional stress and cardiovascular risk in low- to
middle-income urban youth. Nearly two-thirds of eligible
students took part in the project, which had been approved
by the institutional review board of Syracuse University.
Participants were informed in advance that the study was
designed to yield information about factors affecting heart
health in high school students. They were unaware of study
hypotheses. Two previous studies in this sample (Ewart
et al. 2011, 2012) investigated the role of anger regulation
skills in moderating the impact of agonistic striving on
ambulatory blood pressure; the present study investigates a
very different set of questions, using new data on exposure
to neighborhood disorder and subordination experiences
that have not been analyzed or reported previously.

Assessment procedure

Participants were excused from classes to complete the
assessment protocols, which were conducted in the Pro-
ject Heart laboratory, located in a quiet office in the
school. At the first session, participants’ height, weight,
and waist circumference were measured and, after
10 min quiet rest, 3 blood pressure recordings were
obtained at 2-min intervals with a Dinamap Vital Signs
Monitor (Model #8100, Critikon, Tampa, FL, USA); the
second and third reading were averaged to estimate ini-
tial resting blood pressure. Then they completed a stress
questionnaire and the stress interview assessment of
implicit agonistic motives. Approximately 2.5 months
later, they returned to this lab to be fitted with an
ambulatory blood pressure monitor and instructed in the
electronic diary protocol for ecological momentary
assessment. The blood pressure monitor (Oscar, SunTech
Medical, Morrisville, NC, USA; Goodwin et al., 2007)
was programmed to record blood pressure at 30-min
intervals during the day and at 60-min intervals during
nighttime sleep. During the 48-h recording period (2 days
and two nights), participants recorded their activities,

subordination appraisals, and emotions on the electronic
diary using custom software (Palm Pilot zire22, Sunny-
vale, CA, USA) which prompted them to answer a short
series of questions each time blood pressure was recor-
ded, after the reading was taken. The entries included
their location, position, activity level, whether they had
interacted with someone in the past 10 min, and negative
affect. “Interacting” was defined as talking with someone
in person, on the phone, or online. Every 3 h, the diary
prompted them to complete a short survey about recent
subordination (social denigration) experiences; a second
set of subordination (low power) items was administered
at bedtime. Participants visited the Project Heart lab at
school the next morning to have the Oscar re-attached
after their morning shower. They returned it at the end of
the 48-h recording period. A detailed description of the
recording procedure, data editing, and analysis is avail-
able elsewhere (Ewart et al., 2011).

Social competence interview

Implicit social control motives were assessed with the
Social Competence Interview (SCI), which has been
described in detail elsewhere (Ewart et al., 2002, 2007,
Ewart & Jorgensen, 2004). Participants describe and
re-experience a problem situation that causes them recur-
ring personal distress; next, they pretend that they are a
movie director making a documentary film about someone
like themselves with a similar problem. They are asked to
invent a desirable but realistic ending and plot line for the
film, and then to indicate how they would apply the goals
and strategies of the film narrative to their own personal
problem. The film ending and plot indicate the participant’s
implicit goal for resolving difficulties that frequently cause
stress; the ability to vividly describe the situation, and to
convey the emotions aroused, indexes the likelihood that
the goal will induce stress in everyday life. The inter-
viewers—White female graduate students in clinical psy-
chology—were trained and supervised by Dr. Ewart,
following procedures described elsewhere (Ewart &
Suchday, 2002). Interviewers were not aware of the study
hypotheses.

Social control motives

The three motive profiles associated with chronic stress
(agonistic striving, transcendence striving, dissipated striv-
ing) are identified by rating (a) the goals that are implied in a
participant’s SCI film narrative, and (b) the participant’s
level of emotional expressiveness during the interview.
Sample agonistic goals include trying to get others to be less
demanding, or hostile, or critical; to be more friendly,
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cooperative, or sympathetic; and trying to get even with
someone. Goal items were rated by trained SCI interviewers
using 7-point scales (1 = Notatall to 7 = Very much). The
8-item Agonistic Striving scale had good internal reliability
(Cronbach’s alpha = .86); 3-month temporal stability of
SCI goal scales (Pearson r) in an earlier study ranged from
r = .40to r = .79 (Ewart et al., 2002). The agonistic striv-
ing, transcendence striving, and dissipated striving profile
groups in the present study were identified through cluster
analysis of participants’ striving and emotional expressive-
ness scores; the clustering procedure and profile group
characteristics are described in a previous report (Ewart
et al., 2011), which provides the profile scores for each
group. The groups contained similar percentages of the study
sample: agonistic, 30 %; transcendent, 36 %; and dissipated,
34 %; the composition of the groups did not differ with
respect to gender or race, assessed by Chi square tests, or
body mass index (BMI) or resting blood pressure assessed by
ANOVA (all values of p > .35). In the present analyses,
agonistic control motivation was defined categorically as
membership in the Agonistic Striving profile group
(1 = yes, 0 = no). Thus, an agonistic striving score of “1”
in this study indicated that the SCI film narrative revealed
strong agonistic motivation to influence or control others
(agonistic striving profile group), whereas a score of “0”
indicated that the narrative revealed little or no agonistic
motivation (transcendence striving or dissipated striving
profile group). Findings published previously show that the
three profiles occur with similar frequency across differences
of race, gender, and geographic region, and that the agonistic
striving profile is associated with significantly higher blood
pressure during daily activities relative to the transcendence
striving and dissipated striving profiles (Ewart et al., 2011;
Ewart & Jorgensen, 2004).

Perceived neighborhood disorder

Perceptions of neighborhood disorder were assessed with
the 11-item Neighborhood Disorder subscale of the City
Stress Inventory (Ewart & Suchday, 2002), administered at
the first lab session. Neighborhood Disorder items (rated on
4-point scale of frequency, from 1 = Never to 4 = Often)
include these events or conditions: ‘neighbors complain
about crime,” ‘a ‘crack house’ near my home,’ ‘strangers
who are drunk or high near my home,” ‘people harassed by
police,” ‘adults arguing loudly on street,” ‘gang fight near
my home,” ‘drug dealing near my home,’ ‘cars speeding on
my street,” ‘someone I knew was arrested,” and the number
of ‘neighbors on food stamps’/‘vacant houses in my
neighborhood.” The Neighborhood Disorder scale, scored
by summing the ratings (score range = 11-44), has
acceptable reliability (alpha = .88; 1-year test-retest sta-
bility of r = .82), and is significantly correlated with
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objective indices of SES (e.g., neighborhood income,
r = —.39, education, r = —.35; Ewart & Suchday, 2002).

Subordination

Subordination appraisals, recorded on electronic diaries,
were assessed at two levels: (1) social denigration experi-
ences (Sidanius & Pratto, 1999) when interacting with
others reported at 3-h intervals throughout the day; and (2)
resulting appraisals of low social power (Keltner et al.,
2003) assessed at the end of the day, before bed. Ratings
were made on 7-point Likert scales (1 = Not at all;
7 = Very much). Each scale contained 6 items, yielding
summary scores ranging from 6 to 42). The Social Deni-
gration Experiences scale asked participants to indicate
how often during the preceding 3 h they had interacted
with someone who ‘says mean things about you behind
your back,” ‘doesn’t like the way you look or dress,’
‘believes untrue stories they heard about you,” ‘thinks you
can be pushed around,” ‘doesn’t want you around,” ‘thinks
that they are better than you.” The Low Social Power scale,
completed immediately before going to bed, asked “When
interacting with people at school and at home today, how
often did you feel: ‘ignored,” ‘self-conscious or embar-
rassed,” ‘cautious or distant,” ‘defensive—alone,” ‘bossed
around,” ‘criticized or put down.” Both the Social Deni-
gration Experiences and Low Social Power scales, which
were developed for this study (Ewart et al., 2006), exhib-
ited good levels of internal validity (alphas of .92 and .86,
respectively).

Obesity indices

Body mass was calculated as the ratio of weight to height
squared (kg/m?). Central adiposity, which has been rec-
ommended as the best proxy for abdominal adiposity (NIH
Expert Panel, 1998) was assessed using waist circumfer-
ence, measured in centimeters at the level of the umbilicus.

Ambulatory blood pressure

Levels of ambulatory pressure were used to index the
outcome variable, risk of developing hypertension in early
adulthood. The prevailing level of blood pressure during
social interactions, represented by the mean, was used to
index an individual’s aggregate level of risk. This mean
served as the dependent variable in tests of study hypoth-
eses. Social interactions were our primary focus because
they are hypothesized to activate mechanisms of agonistic
striving and subordination, and because prior data showed
that they occur with high frequency throughout the day.
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Negative affect

Negative affect was assessed with single-item ratings of
anger and sadness; these two affect domains were sampled
due to their prominent association with cardiovascular
disease risk (Suls & Bunde, 2005). Single-item ratings of
each emotion were used to limit the response burden of
repeated EMA surveys. Emotions were recorded on the
electronic diary each time blood pressure was recorded
(30-min intervals) during waking hours. Participants rated
the degree to which they felt ‘angry-upset’ and ‘sad’ on
1-item 7-point scales (1 = Not at all, 7 = Very much).
The correlation between self-reported levels of anger and
sadness experienced during daily activities was r = .65,
p < .0001. A participant’s mean Sadness ratings and mean
Anger ratings were added to create a summary Negative
Affect score (range from 2 to 14) for the mediation anal-
yses reported here (these emotions also were examined
separately in secondary analyses described below). Anxi-
ety, a negative affect also associated with increased car-
diovascular arousal and illness risk (Suls & Bunde, 2005),
was not included in the EMA surveys due to our previously
published finding (Ewart & Kolodner, 1994) that adoles-
cents’ self-ratings of anxiety overlap extensively with their
self-ratings of sadness—a finding reported also by other
investigators (Kendall et al., 1992).

Analytic approach

The path analyses tested our primary hypothesis that ago-
nistic striving and subordination stress form separate path-
ways by which perceptions of neighborhood disorder
increase ambulatory blood pressure. The analyses also
examined more complicated models in which subordination
mediates the link between environmentally induced ago-
nistic striving and blood pressure, agonistic striving mod-
erates (magnifies) the cardiovascular effects of perceived
neighborhood disorder and subordination, and agonistic
striving and subordination stress are emergent by-products
of negative emotional reactions to perceptions of a disor-
dered neighborhood environment. The proposed mediator
variables that exhibited statistically significant bivariate
correlations with perception of neighborhood disorder and
blood pressure were tested together in a multivariate path
model to determine if the structure of interrelationships
among the predictor, mediator, and dependent variables was
consistent with the above hypotheses.

Our approach was to test first the bivariate associations
between the study variables and the primary dependent
variable, ambulatory blood pressure. Two variables inclu-
ded with obesity as potential covariates were sex and race,
which often are associated with hypertension risk. Pre-
liminary regression models then regressed blood pressure

on the three potential covariates—sex, race, and obesity
(BMI/Waist Circumference), followed by agonistic striv-
ing, subordination, and the interaction of each covariate
with each of the two mediator variables. In these regres-
sions, the main effects of race, sex, and all of the interac-
tions between the covariates and the primary study
variables, were nonsignificant. Thus, only obesity was
retained as a covariate.

Path models were tested with Mplus version 5.1
(Muthen & Muthen, 2007) with a means and variance
adjusted weighted least squares estimator (WLSMV) which
is recommended for models that include both categorical
and continuous variables. Chi square, comparative fit index
(CFD), Tucker-Lewis fit index (TLI), root mean square error
of approximation (RMSEA), and means and variance
adjusted weighted root mean square residual (WRMR)
were used to assess model fit. Indirect effects were tested
using the product of coefficients technique with bias-cor-
rected bootstrapping (based on 2,000 draws) and 95 %
confidence intervals (MacKinnon et al., 2004; Preacher &
Hayes, 2008; Preacher et al., 2007). All path models were
initially tested as saturated models. Nonsignificant paths
were sequentially dropped from the model in a step-wise
approach based on theoretical expectations and prior
research. Models were re-specified based on assessment of
fit indices and significance of path coefficients.

Tests of hypothesized associative paths used ambulatory
mean arterial pressure (MAP) during social interactions as
the primary dependent variable. MAP was used to index risk
given that it is likely to reflect the integrated effects of
environmental influences on both myocardial and vascular
mechanisms of blood pressure regulation that are believed to
foster the development of sustained hypertension (Schwartz
et al., 2003). Secondary analyses then tested the path model
with ambulatory diastolic pressure and systolic pressure as
the outcomes. Blood pressure during social interactions was
the primary focus because the proposed motivational and
subordination mechanisms are presumed to operate by
altering daily social interactions and relationships.

The two forms of subordination, social denigration
experiences and appraisals of low social power, were rep-
resented as separate variables in the path model because
denigration represents a discrete appraisal of a social inter-
action event recorded shortly after the event occurs, whereas
low social power represents a resultant global summary
assessment of one’s ability to exercise social influence, or
‘power.” Self-appraisals of low social power are the products
of multiple denigration events that repeatedly occur over
time (Keltner et al., 2003). We hypothesized that denigration
events affect prevailing blood pressure levels by shaping
global summary appraisals of low social power.

Agonistic striving was represented by a contrast variable
which contrasts the agonistic profile group with the com-
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bined transcendence and dissipated profile groups in order
to determine whether, relative to these two groups, agonistic
striving (a) is induced by greater perceived neighborhood
disorder, and (b) leads to higher ambulatory pressure.

Results

Measures of resting systolic and diastolic blood pressure,
body mass, and waist circumference recorded during the
initial assessment session yielded the following mean values:
Systolic = 116.4 mmHg (SD = 14.8 mmHg), diastolic =
63.3 mmHg (SD = 8.9 mmHg), body mass index = 25.4
(SD = 6.1), and waist circumference = 83.1 cm (SD =
14.1 cm). EMA data showed that the mean number of
ambulatory blood pressure readings during social interaction
was 21.2 (SD = 12.6); the mean number of readings
obtained when not interacting was 5.6 (SD = 6.6). The mean
levels of systolic and diastolic pressure during social inter-
actions were 127.8 mmHg (11.5 mmHg) and 72.8 mmHg
(SD = 8.2 mmHg); corresponding means recorded when
not interacting were 127.0 mm Hg (SD = 4.7 mmHg) and
71.1 mmHg (SD = 10.8 mmHg). The mean levels of the
psychosocial predictor and mediator variables were: Per-
ceived Neighborhood Disorder, 21.4 (SD = 6.7); Social
Denigration, 13.6 (SD = 6.8); Low Social Power, 15.0
(SD = 6.3); Negative Affect, 2.8 (SD = 1.7). Cluster
analysis of the SCI motive ratings produced the three pre-
dicted Motive Profile groups: Agonistic (30 %), Transcen-
dent (36 %), and Dissipated (34 %). The group profiles were
virtually identical to the group profiles we reported in a
cluster analysis of data obtained in an earlier adolescent
sample (Ewart & Jorgensen, 2004).

Preliminary analyses

Before testing the predicted mediational paths, we com-
pared the motivational profile groups on the numbers of

Table 1 Bivariate correlations among model variables

blood pressure readings recorded during the following
activity categories, as reported on the electronic diaries:
(a) Social Interaction (yes/no); and (b) Position/Activity
Level (reclining, sitting, standing, walking/running).

Sixty-four percent of the blood pressure readings were
accompanied by a diary entry indicating if a social inter-
action occurred within 10 min of the reading (yes/no); this
value was nearly identical across the three groups (63—
65 %). Inspection of the diary activity categories revealed
that 78 % of the EMA entries during the 48-h monitoring
period reported current social interactions. GLM analyses
disclosed that the numbers of blood pressure readings, and
the numbers of readings in each activity category, did not
differ among the three profile groups; values of #(166)
ranged from 0.09 (p = .99), to 1.80 (p = .20). Nor were the
number of readings in any activity category correlated with
any of the hypothesized mediating variables (all values of
p>.19).

Bivariate correlations among the candidate variables
(Table 1) indicated that perceived Neighborhood Disorder
showed the predicted positive association with ambulatory
pressure during social interactions as indexed by MAP
(correlations with systolic and diastolic pressure, respec-
tively, were r = .15, p<.05, and r= .13, p <.08).
Agonistic Striving and Low Social Power, however,
although correlated with Neighborhood Disorder and blood
pressure, did not correlate significantly with each other;
this finding was consistent with the primary hypothesis that
they represent independent associative pathways. Bivariate
correlations also failed to support two alternative media-
tional hypotheses: (1) that subordination mediates the
impact of agonistic striving, or (2) that Negative Affect
mediates the impact of perceived Neighborhood Disorder
on Agonistic Striving, Subordination, and blood pressure.
Agonistic Striving was not significantly correlated with the
Subordination indices or Negative Affect. Neither index of
obesity was correlated with any other variables apart from
perceived Neighborhood Disorder and blood pressure.

1 2 3 4 5 6 7
1. Neighborhood disorder
2. Mean arterial pressure .16%*
3. Agonistic striving 18%* 23%*
4. Social denigration 20%% .14 .02
5. Low social power 16* A7 A1 58#k*
6. Negative affect 21%% -.02 .07 AL 52k
7. Body mass index 19%* 20%* .06 .07 —.06 -.07
8. Waist circumference A7 2T 13 14 —.01 .03 QO HAE

*

p < .05 % p < 01; % p < 001; **%* p < 0001
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The pattern of correlations suggested that perception of
Neighborhood Disorder and subordination appraisals may
induce negative emotions, but that Negative Affect does not
mediate the relationship between perceived Neighborhood
Disorder and elevated blood pressure. The same result was
obtained when the two subcomponents of Negative Affect
(anger, sadness) were correlated separately with MAP (and
also with systolic and diastolic pressure). Hence, negative
affect was not included in the path models; the hypothesis
that observed associations between perceptions of Neigh-
borhood Disorder, Agonistic Striving, Subordination, and
obesity are byproducts of negative emotional reactions to
environmental stress was not tested. Instead, the path
models tested the primary hypothesis that Agonistic Striv-
ing and Subordination represent separate associative paths,
as well as the two moderation hypotheses that Agonistic
Striving magnifies the association between blood pressure
and: (a) perceived Neighborhood Disorder, and (b) Subor-
dination. These models included obesity to control for the
association of obesity with ambulatory blood pressure, as
well as to determine if the proportion of environment-blood
pressure variance associated with Agonistic Striving and
Subordination matched the proportion of variance associ-
ated with obesity, a cardiovascular risk factor correlated
with increased exposure to adverse, disadvantaged living
conditions (Goldbacher et al., 2005). BMI and Waist Cir-
cumference indices of obesity were highly correlated, and
exhibited the same pattern of correlations with the other
study variables. We therefore used both obesity indices in
the path models, testing each model first with one and then
with the other.

Explanatory models

The first path model tested the primary hypothesis that
Agonistic Striving and subordination appraisal mechanisms
may independently mediate the association between per-
ceived neighborhood disorder and higher blood pressure
during daily social interactions. The model included
obesity as a separate associative path. This approach
enabled us to test simultaneously the separate indirect
effects of Neighborhood Disorder on blood pressure as
mediated by Agonistic Striving, Subordination, and obes-
ity. It also made it possible to compare the proportion of
the relationship between Neighborhood Disorder and blood
pressure that was associated with obesity and the two
mediators.

The model included hypothesized direct effects of per-
ceived Neighborhood Disorder, Agonistic Striving, Social
Denigration, Low Social Power, and BMI/Waist Circum-
ference on MAP; as well as direct effects of Neighborhood
Disorder on Agonistic Striving, Social Denigration, and
Low Social Power. We also tested whether the effect of

Neighborhood Disorder on MAP is better characterized by
indirect effects on MAP through: (1) Agonistic Striving,
(2) Subordination, and (3) Body Mass/Waist Circumfer-
ence. Initial models included all possible paths among
variables (i.e., a saturated model). In the first step, non-
significant paths between obesity and Denigration, Low
Social Power, and Agonistic Striving were deleted; the
resultant model had acceptable model fit across indices,
X2(3) = 4.68, p = .20, comparative fit index (CFI) = .99,
Tucker-Lewis fit index (TLI) = .94, root mean square error
of approximation (RMSEA) = 0.06, means and variance
adjusted weighted root mean square residual (WRMR) =
0.29. In the second step, nonsignificant paths between
Agonistic Striving and Denigration, Low Social Power
were removed; the resultant model had excellent fit across
all indices, X* (5) = 6.50, p = .26, CFI = .99, TLI = .97,
RMSEA = 0.03, WRMR = 0.35. Finally, the remaining
two nonsignificant paths between Low Social Power and
Neighborhood Disorder, and MAP and Denigration were
removed; the resultant model had excellent fit across all
indices, X* (7) = 7.53, p = .38, CFI = .99, TLI = .99,
RMSEA = 0.02, WRMR = 0.38. This final model was
chosen based on theory and parsimony.

The final model is shown in Fig. 1, which provides the
standardized and unstandardized path coefficients. Toge-
ther, Neighborhood Disorder, obesity, and the two media-
tors accounted for 17 % of the variation in MAP during
daily social encounters. Individually, the separate path
coefficients generally support the hypothesized model. Due
to the significant path between BMI and perceived Neigh-
borhood Disorder, this path was retained; thus, statistically,
the other two theoretically predicted paths controlled for the
covariation between Neighborhood Disorder, BMI, and
MAP. The direct relationship between perceived Neigh-
borhood Disorder and blood pressure is not significant when
Agonistic Striving, Subordination, and BMI are included in
the model. Results thus are consistent with the hypothesis
that Agonistic Striving, Subordination, and obesity inde-
pendently mediate the relationship between perception of
Neighborhood Disorder and blood pressure. Perceived
Neighborhood Disorder predicts a higher level of Agonistic
Striving, more frequent experiences of subordination, and
increased obesity. Higher MAP during social interaction
was associated with Agonistic Striving, Subordination, and
higher BMI. Tests of indirect effects (Table 2) indicate that
73 % of the association between perceived Neighborhood
Disorder and MAP is accounted for by the two hypothesized
mediational pathways and obesity: 42 % by Agonistic
Striving, 15 % by Subordination, and 16 % by BMI. The
same model with Waist Circumference substituted for body
mass yielded very similar results.

Next, two additional sets of path models were performed
to test the alternative hypotheses that Agonistic Striving
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Agonistic
'ZZ*V Striving .30%* (2.44)
Neighborhood .04 (.05)
Disorder MAP
22%% (22) A7* (.2%
Social 59%* (57) Low Social

Denigration ———> Power

K A3* (.12)
> BMI

*p < .05, * p<.01

20%% (.28)

Fig. 1 Causal model of psychological paths from neighborhood
disorder to high ambulatory blood pressure showing standardized path
coefficients (unstandardized coefficients in parentheses). BMI body
mass index, MAP mean arterial pressure. *p < .05, **p < .01

Table 2 Association of neighborhood disorder (ND) with ambula-
tory mean arterial pressure (MAP) mediated by agonistic striving,
subordination (SDE, LSP), and body mass index

Effect Indirect® (95 %  Direct® Total %
CI) mediated

ND on MAP through

Agonistic striving  0.08%* .02,.19 0.05  0.20% 42

Subordination (SDE, 0.03* .01,.08 0.05 0.20*% 15

LSP)

Body mass index 0.03* .01, .08 0.05 0.20* 16

Total indirect effects 0.14* .07, .27 0.05 0.20* 73

ND neighborhood disorder, MAP mean arterial pressure, SDE social
denigration experiences, LSP low social power

*p<.05

? All estimates are unstandardized path coefficients. Confidence
intervals (CI) represent results from 2000 bootstrap draws

moderates the blood pressure effects of (a) perception of
Neighborhood Disorder, or (b) Subordination. Alternative
models considered (1) subordination paths as influenced
by: (a) indirect paths arising from Agonistic Striving, and
(b) moderated by Agonistic Striving; (2) whether Agonistic
Striving moderated the effect of perceived Neighborhood
Disorder on blood pressure; and (3) whether Agonistic
Striving and Subordination were influenced by negative
emotions. Nonsignificant paths between Agonistic Striving
and Subordination paths indicated that alternative models
considering indirect paths between Subordination and
Agonistic Striving were not possible. For the model which
examined Agonistic Striving as a moderator of the effect of
Low Social Power on blood pressure, the interaction term
was nonsignificant and model fit indices were well below
acceptable levels on all indices, X2 (11) = 91.55, p = .00,
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CFI = .67, TLI = .41, RMSEA = 0.17, WRMR = 0.99.
For the model which examined Agonistic Striving as a
moderator of the relationship between perceived Neigh-
borhood Disorder and blood pressure, the interaction term
was again nonsignificant despite excellent model fit,
X? (10)=8.18, p=.61, CFI=1.00, TLI= 1.00,
RMSEA = 0.00, WRMR = 0.44.

Finally, two secondary sets of path analyses were per-
formed to determine if the model (Fig. 1) that predicted MAP
during social interactions also predicted diastolic and systolic
pressure. In the model for diastolic pressure, the indirect paths
through Agonistic Striving and Subordination remained sig-
nificant, b = .07 (95 % CI=.02, .18, p<.05), b=
.03 (95 % CI = .01, .08, p < .05), respectively; the indirect
path through BMI was not significant, b = .02 (95 %
CI = .00, .06, p = .10), For systolic pressure, the indirect
paths through Agonistic Striving and BMI were significant,
b=.1105%CI =.03,.25,p <.05),b=.0695 %CI =
.01, .14, p < .05), respectively; the indirect path for Subor-
dination was not significant, b = .03 (95 % CI = .00, .09,
p < .07). All models exhibited adequate fit across all indices.

Further, although we had no a priori hypothesis that sex
or race differences would alter the strength of the asso-
ciative paths, two sets of multiple group analyses were
estimated to test the invariance of relationships among
study variables as a function of sex and race. Tests for sex
and race differences among the paths were nonsignificant
(all values of p > .21, for sex, and >.17, for race). The
model shown in Fig. 1, without sex or race, yielded the best
degree of fit across all indices. Finally, despite the fact that
the bivariate relationships between Negative Affect and
MAP (and systolic/diastolic pressure) were not significant,
we estimated the causal model (Fig. 1) with Negative
Affect included as one of the mediators. Results indicated
that the indirect path through Negative Affect was not
significant (b = —.03, CI = .00, —.10, p = .15).

Discussion

This study is the first to test predictions from social action
theory that perceived neighborhood disorder increases
adolescents’ future hypertension risk by inducing agonistic
motives and perceptions of social subordination, which
raise blood pressure levels during normal activities. We
tested the hypothesis that agonistic striving and subordi-
nation appraisals are associated with increased perception
of neighborhood disorder, and that both mediating vari-
ables are independently associated with higher ambulatory
blood pressure. Path models were used to evaluate the
predicted associations. Our basic (primary) hypothesis,
guided by research on power stratification in human and
other primate societies, was that the path models would



J Behav Med (2014) 37:113-126

123

support two independent associative pathways linking
perceptions of neighborhood disorder with higher blood
pressure: (a) a path through agonistic striving, and (b) a
path through subordination. We also tested more complex
models suggested by social action theory, namely, that
subordination appraisals may mediate the link between
agonistic striving and blood pressure, and that agonistic
striving and subordination may moderate the blood pres-
sure effects of perceived neighborhood disorder.

Path analyses supported our primary hypothesis that
agonistic striving and subordination stress represent sepa-
rate associative pathways by which perceived neighbor-
hood disorder may increase future hypertension risk
indexed by higher ambulatory blood pressure during daily
activities. Indeed, results suggest that agonistic motives
and subordination appraisals may independently explain
large portions of the association between a stressful
neighborhood environment and higher prevailing blood
pressure levels. Although the size of the correlation
between perceived neighborhood disorder and mean arte-
rial pressure may appear relatively modest, the fact that this
association already is detectable in adolescence, together
with the finding that Agonistic Striving and Subordination
experiences during everyday social interactions accounted
for as much as 57 % of this association, suggests that the
cumulative long-term impact on future cardiovascular
health of persistent agonistic motives and recurring daily
subordination events may be considerable (Bao et al.,
1995). This seems especially likely considering the high
frequency of social interactions throughout the day; for
example, 78 % of the EMA survey entries reported current
social interactions.

Tests of more complicated models in which Subordi-
nation mediated the link between environmentally induced
Agonistic Striving and blood pressure, as well as tests of
moderator effects, failed to yield statistically significant
results. The reasons for the null findings are unclear. It is
possible that more frequent intensive longitudinal assess-
ment is needed to detect the hypothesized causal event
sequences. A larger sample, as well as more intensive
within-person measurement, may be required to generate
the statistical power needed to detect interaction (moder-
ator) effects. It also is possible that the nature of the rela-
tionships among living environments, agonistic striving,
and cardiovascular risk indices, varies with a person’s age
and level of social-emotional development. Initial findings
from a recent study of 233 Black and White adults support
this possibility; cluster analysis yielded the same agonistic,
transcendent, and dissipated profiles, as well as the same
correlations with ambulatory blood pressure and heart rate,
that we have reported in adolescents. Perceived neighbor-
hood disorder and subordination threats in this sample were
associated with higher ambulatory heart rate levels during

social interactions; these associations were magnified
(moderated) by agonistic striving (Elder et al., 2012).

The study of adolescents reported here also sought to
compare the path models of social-motivational and sub-
ordination mediators and moderators with a model sug-
gested by the very different hypothesis that agonistic
striving and subordination stress are emergent byproducts
of negative emotional reactions to perceived neighborhood
disorder. This alternative model, however, was not sup-
ported by the data. Further, although an earlier paper from
this sample reported that persons with the agonistic striving
profile exhibited increased anger and sadness during the
SCI, as well as more intense anger during an anger-recall
task (Ewart et al., 2011), the present analyses did not detect
a significant correlation between Agonistic Striving and the
Negative Affect indices. This lack of association was found
even though Negative Affect was measured throughout the
day via EMA, and despite secondary analyses that exam-
ined anger and sadness as separate emotions. Higher EMA
ratings of Negative Affect were associated with increased
perception of Neighborhood Disorder, experiences of
Social Denigration, and appraisals of Low Social Power,
but not with the Agonistic Striving profile, or prevailing
blood pressure levels.

Thus, present data are compatible with the hypothesis
that stressful neighborhood environments foster subordi-
nation appraisals that evoke anger and sadness. Yet the
data do not suggest that negative emotions generate sus-
tained blood pressure elevations. In fact, the data suggest
another possibility, namely, that negative emotions and
elevated blood pressure both are generated by experiences
of social denigration and low social power (subordination).
This hypothesis seems worthy of further research.

Several secondary analyses were performed to test the
primary path model (Fig. 1) separately with diastolic and
systolic blood pressure as outcomes. These analyses
showed that results for diastolic pressure were the same as
those for MAP; this may be unsurprising, considering that
the computation of MAP weights DBP values more heavily
than SBP values. However, the model for systolic pressure
was slightly different. It indicated that the association
between perceived neighborhood disorder and ambulatory
systolic pressure is mediated by agonistic striving but not
by subordination. One attractive (albeit speculative)
explanation for this difference involves the well-estab-
lished finding that different types of behavioral stressors
tend to elicit different patterns of diastolic and systolic
responding. Diastolic blood pressure levels are highly
sensitive to changes in vascular resistance associated with
increased vigilance to possible threats, or “threat apprais-
als,” whereas systolic blood pressure levels are highly
sensitive to myocardial changes that are associated with
active behavioral coping, or “challenge appraisals”
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(Tomaka et al., 1993, 1997). Present findings are compat-
ible with the possibility that perceptions of denigration and
low social power readily evoke vigilant threat appraisals
and high diastolic pressure, but less readily evoke chal-
lenge appraisals and high systolic pressure. Agonistic
striving, on the other hand, tends to generate both forms of
appraisal, considering that agonistic striving often com-
bines the challenge of seeking to exert influence (high
systolic pressure), with the threat of having to vigilantly
detect and be ready to deter unwanted counter-responses
(high diastolic pressure).

Limitations and future directions

The present analysis has several limitations. Despite the
fact that the variables in the path models were assessed at
different time points, the study design is not capable of
testing causal mediation by repeatedly assessing changes in
the relevant variables over a long time period or, better yet,
by manipulating hypothesized psychological mediators to
produce variations in blood pressure. Even so, alternate
hypotheses—such as the notion that blood pressure influ-
ences perceived neighborhood disorder or the agonistic
striving and subordination mediators, or that agonistic
control motives or subordination appraisals cause adverse
neighborhood events—do not seem plausible (this is not to
deny that subjective factors might affect reports of the
publically observable neighborhood incidents and condi-
tions that are assessed by the CSI). It also should be noted
that the narrow age range of participants in the present
study does not permit us to determine if the hypothesized
mediator variables might exhibit different relationships to
blood pressure or other cardiovascular risk indices at dif-
ferent points in the life span. It is possible, as we suggest
above, that agonistic motivation or subordination experi-
ences moderate the impact of neighborhood or occupa-
tional settings in adulthood, when individuals may enjoy
somewhat wider latitude in selecting or shaping their daily
environments. And negative emotions may influence car-
diovascular risk indices differently in children or in the
elderly than during the period of adolescence that charac-
terized participants in the present sample (Kop & Cohen,
2001). Negative Affect in the present study was defined in
terms of self-rated anger and sadness, reflecting the wide-
spread emphasis on these emotions in cardiovascular health
research. Anxiety, although also prominently associated
with cardiovascular risk indices (Suls & Bunde, 2005), was
not specifically assessed in this study due to evidence that,
in adolescents, self-ratings of anxiety are highly correlated
with self-ratings of sadness (Ewart & Kolodner, 1994), and
due to concern to limit the response burden imposed by the
EMA protocol. It is possible, however, that anxiety ratings
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might have mediated the association between perceptions
of neighborhood disorder and ambulatory blood pressure
levels. This possibility merits further study. Finally, as we
have noted previously, the levels of Negative Affect
assessed by EMA were comparatively low, a finding that is
consistent with evidence that most people report feeling
relatively happy most of the time (Kagan, 2007). EMA
recording over a much longer time interval may be needed
to identify patterns of affect that correlate with agonistic
motives, subordination experiences, and prevailing blood
pressure levels.

Despite these considerations, the present study design
has important strengths. This study is unusual in linking
perceptions of neighborhood disorder to an important
physiologic risk factor—high ambulatory blood pressure—
as opposed to a self-reported health outcome (Martin-
Storey et al.,, 2012). The research is unique also in
including objective assessments of implicit control motives
that are not readily accessible to self-report (Ewart et al.,
2012), as well as multiple in vivo EMA measures of sub-
ordination appraisals and negative emotions. Multiple
assessments of proposed mediators bolster confidence in
the study’s central findings. These results suggest promis-
ing directions for interventions to promote cardiovascular
health. Agonistic motives and subordination appraisal
mechanisms represent independent causal pathways, with
qualitatively different sets of causal antecedents, behaviors,
and outcomes. Agonistic striving is induced by challenges
to interpersonal influence and control that foster chronic
interpersonal conflict, harsh parenting, and abuse (Granic
& Patterson, 2006). Subordination appraisals induced by
social denigration, rejection, and mistreatment lower per-
ceived self-worth and may foster social withdrawal and
isolation (Hawkley & Cacioppo, 2007). Each psychological
path thus yields different implications for clinical inter-
vention and social policy. Mediation of neighborhood
stress through agonistic striving suggests the importance of
programs to enhance social-relational competence and to
bolster family ties threatened by burdens of poverty and
unemployment. Mediation by subordination appraisals
supports the need for interventions to prevent or mitigate
discrimination, stigmatization, and hostile treatment (e.g.,
bullying) in schools, workplaces, and communities. Given
that these paths appear to contribute separately to future
hypertension risk, and considering that some persons or
groups are apt to be affected more by one mechanism than
by the other, interventions to target both may be needed.
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