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Abstract
The health disparities literature identified a common pattern among middle-aged African
Americans that includes high rates of chronic disease along with low rates of psychiatric disorders
despite exposure to high levels of cumulative SES risk. The current study was designed to test
hypotheses about the developmental precursors to this pattern. Hypotheses were tested with a
representative sample of 443 African American youths living in the rural South. Cumulative SES
risk and protective processes were assessed at 11-13 years; psychological adjustment was assessed
at ages 14-18 years; genotyping at the 5-HTTLPR was conducted at age 16 years; and allostatic
load (AL) was assessed at age 19 years. A Latent Profile Analysis identified 5 profiles that
evinced distinct patterns of SES risk, AL, and psychological adjustment, with 2 relatively large
profiles designated as focal profiles: a physical health vulnerability profile characterized by high
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SES risk/high AL/low adjustment problems, and a resilient profile characterized by high SES risk/
low AL/low adjustment problems. The physical health vulnerability profile mirrored the pattern
found in the adult health disparities literature. Multinomial logistic regression analyses indicated
that carrying an s allele at the 5-HTTLPR and receiving less peer support distinguished the
physical health vulnerability profile from the resilient profile. Protective parenting and planful
self-regulation distinguished both focal profiles from the other 3 profiles. The results suggest the
public health importance of preventive interventions that enhance coping and reduce the effects of
stress across childhood and adolescence.
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Socioeconomic Status Risk, Allostatic Load, and Adjustment
A Prospective Latent Profile Analysis With Contextual and Genetic Protective Factors The
well-documented health disparities between African Americans and members of other ethnic
groups do not originate in adulthood, but result from changes in biological processes at
earlier stages of development (Geronimus, Hicken, Keene, & Bound, 2006). This may be
particularly true for African American youths living in the rural South, who have a distinct
profile of characteristics. Risk factors include the chronic poverty and limitations in
occupational and educational opportunities endemic to these localities, frequent housing
adjustments in response to economic pressures, changing employment status, interpersonal
and institutional racism, difficulty in accessing medical care, and marginalization by health
care professionals (Dressler, Oths, & Gravlee, 2005). Living in such challenging contexts
can have deleterious effects on the functioning of biological stress regulatory systems across
the lifespan and, ultimately, on health and psychological well-being (Shonkoff, Boyce, &
McEwen, 2009).

Recent research suggests that coping with cumulative SES-related stressors elicits a cascade
of biological responses that are functional in the short term but over time may “weather” or
damage the systems that regulate the body’s stress response. The concept of allostatic load
(AL), a marker of chronic physiological stress and cumulative wear and tear on the body,
illustrates the disease-promoting potential of continuous adjustment to stress (McEwen,
2002; Sterling & Eyer, 1988). AL is indexed by elevated physiological activity across
multiple systems, including the sympathetic adrenomedullary system (SAM), the
hypothalamic-pituitary-adrenal (HPA) axis, lipid metabolism, fat deposition, indices of
inflammation, and immune functioning (McEwen, 2000; Seeman, McEwen, Rowe, &
Singer, 2001). If coping demands are elevated or prolonged, the body mobilizes resources
more actively than during less demanding periods. The bodies of individuals with high AL,
however, become less efficient at turning off the multiple physiological resources marshaled
to deal with chronic demands, even during periods of relative calm. This inability to turn off
the demand response sets in motion a cascade of physiological changes that contribute to the
development of chronic illnesses, including hypertension, cardiac disease, diabetes, stroke,
and psychiatric disorders (Seeman et al., 2001). Despite the pivotal role that AL may play in
the development of chronic diseases and health disparities (see Shonkoff et al., 2009), no
prospective studies have focused on AL and its antecedents among African American
adolescents living in either rural or urban contexts. The present study was designed to help
fill this need.

The specific purpose of this study was to address the developmental precursors of a
consistent, yet counterintuitive, set of findings in the adult health disparities literature. This
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literature indicates that African American adults experience greater physical morbidity and
mortality across the life span. For example, African American adults are twice as likely as
European Americans to die of heart disease, cancer, and diabetes (Lantz et al., 2001;
Mensah, Mokdad, Ford, Greenlund, & Croft, 2005). Conversely, findings from
epidemiologic surveys consistently indicate that African American adults report equal or
lower rates of lifetime mental disorders than do European American adults, even with
exposure to cumulative SES risks controlled (Breslau, Kendler, Su, Aguilar-Gaxiola, &
Kessler, 2005; Kessler et al., 2005; Riolo, Nguyen, Greden, & King, 2005). Researchers
have sought explanations for this counterintuitive pattern. One potential explanation
involves misreporting bias (Breslau, Javaras, Blacker, Murphy, & Normand, 2008);
however, validation studies have indicated that survey assessments perform with equal
accuracy for African Americans and European Americans. The consistency of this finding
across different instruments and study populations casts doubt on this explanation (D. R.
Williams et al., 2007). It has also been suggested that African Americans have greater access
to positive coping resources (e.g., social support) and make greater use of them than do
European Americans, but such explanations currently are more theoretical than empirical (S.
Schwartz & Meyer, 2010). Thus, the discrepancy between physical and mental health
outcomes among African Americans, as well as their developmental origins, remain
unexplained.

We propose that the counterintuitive pattern described in the health disparities literature will
be foreshadowed during adolescence. We predict that AL and psychological functioning
assessments will reveal a pattern that will include exposure to high levels of cumulative SES
risk, high AL, and low levels of adjustment problems among a sizable group of rural African
American youths. We refer to this pattern as a physical health vulnerability profile. The
resilience literature, however, indicates that youths respond to contextual challenges in
markedly different ways that are linked to contextual and genetic factors (Cicchetti,
Rogosch, Gunnar, & Toth, 2010). Accordingly, we expect additional patterns to emerge.
Some youths exposed to high levels of cumulative SES risk will struggle and evince high
AL with low behavioral and emotional functioning, a physical and mental health
vulnerability profile. Others will adapt remarkably well, exhibiting low AL with high levels
of behavioral and emotional competence— a resilient profile—whereas others who are not
exposed to high cumulative SES risk will evince low AL with high levels of behavioral and
emotional functioning, a low risk profile. Thus, the present study was designed to (a)
identify, through confirmatory latent profile analysis, groups of rural African American
youths who evince distinct patterns of exposure to cumulative SES risk, AL, and
psychological adjustment, and (b) identify, through multinomial logistic regression,
parenting, peer, self-regulation, and a genetic factor associated with profile inclusion. In the
following section, we will use constructs from John Henryism theory and resilience theory
to support our expectation that the hypothesized profiles will emerge as well as our
hypotheses about factors that distinguish them.

John Henryism Theory
John Henryism (JH) is a high-effort coping style that features a determination to succeed by
working hard even in the face of overwhelming SES-related stressors (James, 1994; James,
Hartnett, & Kalsbeek, 1983). The JH construct takes its name from, and was partly inspired
by, the legend of John Henry, “the steel-driving man.” According to the story (B. Williams,
1983), John Henry was an African American railroad worker in the late 1800s whose fame
was derived from his participation in a steel-driving contest in which he defeated a steam-
powered drill. John Henry was forced to harness his great strength to overpower the
mechanical drill but afterward died of exhaustion. For James (1994), the fabled actions of
John Henry serve to illuminate associations among high-effort coping, chronic sympathetic
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nervous system arousal, and health problems including hypertension. The construct
comprises three main characteristics: efficacious mental and physical vigor, a strong
commitment to hard work, and a single-minded determination to succeed. Reviews of the
literature present mixed findings regarding an association between the JH construct and
health outcomes, but more support the link than refute it, particularly for hypertension in
community samples (Bennett et al., 2004; Kiecolt, Hughes, & Keith, 2009). The JH
hypothesis has rarely been tested for mental health outcomes, but some theorists expect this
coping style to be protective. James (1994) speculated that the “mental vigor” it entails
protects against depression. Although not mentioning JH theory, stress-coping research
proposes that persons who adopt problem-focused coping and believe they will succeed
through persistence and effort are less likely to become depressed and more likely to refrain
from drug use and other antisocial activities that are incompatible with their strivings for
success (Bandura, 2002). Thus, the JH high-effort coping style is hypothesized to exact a toll
on physical health while exerting a protective effect on mental health.

Using JH as a heuristic to inform a prototype for the physical health vulnerability profile
suggest that these youths will display (a) high levels of planful self-regulation and academic
competence, indicators of hard work and success; (b) low levels of behavioral and emotional
problems; and (c) high AL resulting from the cumulative physiological toll on their bodies
from their coping style. We also expect the families of these youths to value hard work and a
determination to succeed. Such families will support these values by providing youths with
high levels of support, vigilance, monitoring, and communication, a set of parenting
practices demonstrated to promote goal-oriented persistence, academic achievement, and
avoidance of adjustment problems among rural African Americans (Brody et al., 2006;
Brody, Kim, Murry, & Brown, 2004; Brody et al., 2005). Because of their singular focus on
success, we also expect youths with the physical health vulnerability profile to be less peer
oriented and to depend less on peers for help and support in dealing with negative
experiences than youths in the resilient profile. Recent research indicates that adolescents
who seek peer support in dealing with daily stressful events display lower cortisol levels
than do adolescents who choose to cope without support from friends (Adams, Santo, &
Bukowski, 2012). Cortisol levels constitute a component of AL.

Resilience Theory
Resilience has been conceptualized in various ways (see Luthar, Cicchetti, & Becker, 2000;
Masten, 2001; Rutter, 1999, 2000), but its essence is a recognition that people respond to
adverse experiences in vastly differing ways. Some individuals appear to succumb to the
most minor stresses, whereas others seem to cope successfully with highly traumatic
experiences. Resilience researchers identify processes that moderate the effects of risk
factors over time and contribute to competent youth functioning despite the risk; these
processes are termed protective stabilizing effects (Luthar et al., 2000). Several processes,
including involved-vigilant parenting, peer social support, planful self-regulation and
academic competence, have demonstrated moderation effects in the association of exposure
to cumulative SES risk with the development of conduct problems and depressive symptoms
(R. H. Bradley, Rock, Caldwell, Harris, & Hamrick, 1987; Brody, Chen, Kogan, Smith, &
Brown, 2010; Brody et al., 2006; Brody et al., 2003; Conger et al., 2002; Kim & Brody,
2005). Reviews of the resilience literature identify involved-vigilant parenting as one of the
most robust predictors of resilient adaptation in children and adolescents (Luthar & Zelazo,
2003; Masten, 2001). For African American youths, parenting that includes high levels of
support and vigilant monitoring with low levels of harshness promotes a positive sense of
self that enables youths to cope effectively with both daily hassles and acute stressors
(Luthar et al., 2000). The provision of involved-vigilant parenting contributes to a protective
cascade that features youths’ development of high levels of planful self-regulation and
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academic competence, formation of peer networks that support prosocial behavior, and
avoidance of emotional and behavioral problems (Brody, Chen, & Kogan, 2010; Kogan et
al., 2011). Thus, like the hypothesized characteristics of those with the physical health
vulnerability profile, youths in the resilient profile are expected to receive relatively high
levels of involved-vigilant parenting and be rated by their teachers as relatively high on
planful self-regulation. Similarity on these protective-stabilizing dimensions is hypothesized
to account for the low levels of behavioral and emotional problems displayed by youths with
either of these profiles across adolescence. Youths with the physical and mental health
vulnerability profile, on the other hand, are hypothesized to be exposed to levels of
cumulative SES risks that are indistinguishable from the levels that youths with the two
focal profiles encounter, but are hypothesized to evince higher levels of behavioral
problems, emotional problems, and AL. We expect youths with the physical and mental
health vulnerability profile to report receiving relatively low levels of involved-vigilant
parenting and their teachers to rate them as relatively low on planful self-regulation and
academic competence. Low levels of involved-vigilant parenting at home, along with
exposure to cumulative SES risk, have been associated with impaired self-regulation
particularly with respect to anger and aggression, elevated levels of depressive symptoms
(Brody & Flor, 1998; D. Schwartz, Dodge, Pettit, & Bates, 1997), and higher HPA activity
and AL levels (Evans, Kim, Ting, Tesher, & Shannis, 2007; Evans & Kutcher, 2011).
Without the benefit of protective-stabilizing parenting and the protective self-regulatory and
academic qualities it facilitates, adolescents with the physical and mental health
vulnerability profile are expected to show stronger behavioral, emotional, and AL reactivity
to cumulative SES risks.

Recently, resilience theory has been expanded to include genetic factors (Cicchetti &
Blender, 2006; Kim-Cohen & Gold, 2009). A basic presumption of this expansion is that the
multiple determinants of an individual’s reactivity to chronic or acute stressors include
genetic inheritance. Evidence of marked variability in response among people exposed to the
same environmental risk implies that individual differences in genetic susceptibility might
be at work (Caspi, Hariri, Holmes, Uher, & Moffitt, 2010). One such genetic factor is
variation at the serotonin transporter gene SLC6A4. We tested the hypothesis that a
contributor to the predicted difference in AL levels between youths in the physical health
risk vulnerability profile and the resilient profile involves SLC6A4. We predicted that
youths in the physical health risk vulnerability profile would be more likely than those in the
resilient profile to carry a short allele of a variable nucleotide repeat polymorphism in the
promoter region of SLC6A4 known as the 5-HTT linked polymorphic region (5-HTTLPR).
We further predicted that carrying this allele would render youths more sensitive to
cumulative SES risks and to parent- and self-imposed pressures to succeed, which will be
reflected in the physiological strain that AL indexes. Next, we describe the 5-HTTLPR and
present evidence for these hypotheses.

The serotonin transporter SLC6A4 is a key regulator of serotonergic neurotransmission,
localized to 17p13 and consisting of 14 exons and a single promoter. Variation in the
promoter region of the gene, the 5-HTTLPR, results in two main variants, a short (s) and a
long (l) allele; the presence of the s allele results in lower serotonin transporter availability.
The s variant has 12 copies, and the l variant 14 copies, of a 22-bp repeat element. Recent
research by neuroscientists supports the proposition that more youths with the physical
health vulnerability profile will carry the s allele than will youths in the resilient profile
(Caspi et al., 2010; Way & Taylor, 2010b). Research on the neuroscience of information
processing indicates that the 5-HTTLPR genotype affects the processing of social cues,
including threat-related cues. Specifically, the s allele is associated with greater activity in
the amygdala (Heinz et al., 2005), a brain region involved in the processing of verbal and
nonverbal threats (Isenberg et al., 1999), and with enhanced reactivity to punishment cues

Brody et al. Page 5

Dev Psychol. Author manuscript; available in PMC 2014 May 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(Battaglia et al., 2005; Hariri, Drabant, & Weinberger, 2006) and financial stressors (Crişan
et al., 2009; Roiser et al., 2009). Other research suggests that s allele carriers may be
disposed to rumination as they direct preferential attention toward threat-related stimuli and
have difficulty disengaging from such stimuli (Beevers, Wells, Ellis, & McGeary, 2009;
Osinsky et al., 2008). Taken together, this literature is consistent with the proposition,
informed by neuroimaging and prior G×E research involving the 5-HTTLPR that, because
of their genetic makeup, carriers of the s allele are more likely to be hypervigilant and
reactive to SES-associated risks and to family and personal pressures to succeed than are
carriers of the ll genotype (Caspi et al., 2010). Conversely, the ll genotype can be expected
to exert protective effects by modulating reactivity to environmental effects through
emotional self-regulatory mechanisms that include downregulation of rumination, self-
recriminations for not meeting personal standards, and negative emotions such as frustration
and anger. These effects would render youths in the resilience profile less sensitive to
contextual stress and pressures to succeed, resulting in lowered AL.

Overview of the Current Study
We investigated the developmental precursors of a pattern described in the adult health
disparities literature in which, relative to European Americans, African Americans evince
higher levels of physical health problems but similar levels of psychological adjustment. On
the basis of theoretical and empirical literature, we hypothesized that different patterns of
exposure to cumulative SES risks would emerge for rural African American youths over a
period of 8 years, with a sizable number characterized by high AL and low adjustment
problems (physical health vulnerability profile). In addition, we anticipated that protective
factors would distinguish the profiles. We investigated the study hypotheses longitudinally
with a representative sample of rural African American youths. Cumulative SES risk and
protective processes were assessed during preadolescence, ages 11-13 years; indicators of
psychological adjustment were assessed at ages 14-18 years; genotyping at the 5-HTTLPR
was conducted at age 16 years; and AL was assessed at the beginning of emerging
adulthood, age 19 years. We took a person-centered perspective, testing the grouping
hypotheses with confirmatory latent profile analyses (LPA). LPA creates a taxonomy based
on similar patterns of response (McCutcheon, 1987); individuals within the same latent class
are homogenous and distinct from other classes. LPA is a relatively anonymous approach in
which the number of classes and the substantive characterization of the profiles that
represent those classes are determined by an iterative process. LPA is also a “person-
centered” approach, in which groups of individuals are prioritized, rather than a traditional
approach (e.g., regression) that prioritizes variable-centered models. In addition, LPA allows
the testing of hypotheses involving predictors of class membership. We used multinomial
logistic regression to test hypotheses about the ways in which protective processes and the
5-HTTLPR s allele would distinguish the profiles.

Method
Participants

African American primary caregivers and a target child selected from each family
participated in annual data collections; target child mean age was 11.2 years at the first
assessment and 19.2 years at the last assessment. The families resided in nine rural counties
in Georgia, in small towns and communities in which poverty rates are among the highest in
the nation and unemployment rates are above the national average (Proctor & Dalaker,
2003). At the first assessment, although the primary caregivers in the sample worked an
average of 39.4 hours per week, 46.3% lived below federal poverty standards; the proportion
was 49.1% at the last assessment. Of the youths in the sample, 53% were female. At the age
11 data collection, a majority (78%) of the caregivers had completed high school or earned a
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GED; the median family income per month was $1655 at the age 11 data collection and
$1169 at the age 19 data collection. The decrease in family income and increase in the
proportion of families living in poverty over time were due to the economic recession that
was occurring during 2010, when the last wave of data was collected. Overall, the families
can be characterized as working poor.

At the first assessment, 667 families were selected randomly from lists of 5th-grade students
that schools provided (see Brody, Murry, et al., 2004, for a full description). From a sample
of 561 at the age 18 data collection (a retention rate of 84%), 500 emerging adults were
selected randomly to participate in the assessments of allostatic load and other variables at
the age 19 data collection; of this subsample, 489 agreed to participate. Analyses indicated
that the sample providing data at age 19 was comparable on indicators of cumulative risk
and adjustment patterns to the larger sample who provided data at ages 11 through 18. Of
the 489 participants for whom data on allostatic load had been collected, 443 provided DNA
samples and were successfully genotyped at the 5-HTTLPR. Comparisons, using
independent t tests and chi-square tests, of the 443 youths who provided genetic data with
the 46 who did not provide it did not reveal any differences on any demographic or study
variables.

Procedure
All data were collected in participants’ residences using a standardized protocol. One home
visit that lasted approximately 2 hours took place at each wave of data collection. Two
African American field researchers worked separately with the primary caregiver and the
target child. Interviews were conducted privately, with no other family members present or
able to overhear the conversation. Primary caregivers consented to their own and the youths’
participation in the study, and the youths assented to their own participation.

Measures
Preadolescent cumulative risk, parenting processes, protective peer
relationships, and target youth protective factors—Three waves of preadolescent
data were collected when the target youths were 11, 12, and 13 years of age.

Cumulative risk: Numerous studies of both physical morbidity and psychological
dysfunction support the basic tenet of cumulative socioeconomic risk. Seven standard
indicators of such risk were assessed, with each risk factor scored dichotomously (0 if
absent, 1 if present; see Evans, 2003; Kim & Brody, 2005; Rutter, 1993; Sameroff, 1989;
Werner & Smith, 1982; Wilson, 1987). Cumulative risk was defined as the average of the
risk factors across the three annual preadolescent assessments. This yielded a cumulative
risk index that ranged from 0 to 21 (M = 6.83, SD = 3.98). The seven risk indicators were
family poverty as assessed using United States government criteria, primary caregiver
noncompletion of high school or an equivalent, primary caregiver unemployment, single-
parent family structure, maternal age of 17 years or younger at the target youth’s birth,
family receipt of Temporary Assistance for Needy Families, and income rated by the
primary caregiver as not adequate to meet all needs.

Parenting processes: The protective parenting processes of support, monitoring, and the
adverse practice of harsh parenting were assessed via target youth reports. A revised version
of the four-item Social Support for Emotional Reasons subscale from Carver, Scheier, and
Weintraub’s (1989) COPE scale assessed levels of parental support. On a scale ranging from
1 (not at all) to 4 (a lot), the target youth responded to items such as, “I get emotional
support from my caregiver” and “I get sympathy and understanding from my caregiver.”
Cronbach’s alphas ranged from .78 to .87 across the three waves. The three-item
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Unsupervised Opportunity Scale (Brody, Beach, Philibert, Chen, & Murry, 2009) assessed
caregiver monitoring. On a response scale ranging from 0 (never) to 4 (7 or more times),
target children indicated how often during the past 2 months they went after school to a
place where no adults were around, were with a member of the opposite sex, and went out
on a weekend without adult supervision. Cronbach’s alphas ranged from .62 to .84 across
the three waves. Four items that index harsh parenting drawn from the Harsh/Inconsistent
Parenting Scale (Brody et al., 2001) assessed caregivers’ use of slapping, hitting, and
shouting to discipline the target youth. The youth rated each harsh disciplinary practice on a
scale that ranged from 1 (never) to 4 (always). Cronbach’s alphas ranged from .54 to .66
across the three waves. Low internal consistency is common in the literature for measures of
harsh parenting due to low base rates of these disciplinary practices (Simons & Burt, 2011;
Whitbeck et al., 1997). Each parenting measure was averaged across all waves of
assessment. Finally, the measures of support, monitoring, and reverse coded harsh parenting
were standardized and summed to form the involved-vigilant protective parenting construct,
α = .84.

Protective peer relationships: Protective peer relationships were assessed via target youth
reports. The same revised version of the four-item Social Support for Emotional Reasons
subscale from Carver et al.’s (1989) COPE scale was used to assess levels of peer support.
On a scale ranging from 1 (not at all) to 4 (a lot), the target youth responded to items such
as, “I get emotional support from one of my friends” and “I discuss my feelings with a
friend I feel close to.” On a response set ranging from 0 (not true) to 2 (very or often true),
youths rated their friendship quality using a three-item scale. An example item is, “If my
friend had a problem, I would try to help.” Each peer relationship measure was averaged
across the three waves of assessment, then they were standardized and summed to form the
protective peer relationship construct, α = .86.

Target youth protective factors: Planful self-regulation and school competence: One of
each target youth’s teachers assessed planful self-regulation and school competence at each
of the three waves of data collection that took place during preadolescence. Planful self-
regulation was assessed using the five-item Self-Control Inventory (Humphrey, 1982). Each
item was rated on a Likert scale ranging from 0 (never) to 5 (almost always). Example items
include, “sticks to what he/she is doing even during long, unpleasant tasks until finished,”
“works toward a goal,” and “pays attention to what he/she is doing.” Alphas across the three
preadolescent waves ranged from .79 to .93. The teachers also completed a revised version
of the School subscale of the Perceived Competence Scale (Harter, 1982), which measures
scholastic competence. The subscale consists of seven items that in the revised version were
rated on a Likert scale ranging from 1 (not at all) to 4 (always). Example items include,
“very good at his/her school work,” “just as smart as other kids his/her age,” and “does well
in class.” Alphas across the three waves ranged from .83 to .92. The means of teachers’
ratings of self-regulation and school competence across the three preadolescent assessments
constituted the units of analysis.

Adolescent psychological adjustment—Five waves of adolescent data were collected
when the target youths were 14, 15, 16, 17, and 18 years of age. To assess adolescent
adjustment, “insider” reports from the adolescents themselves as well as “outsider” reports
from mothers were used. These two perspectives provide a more complete appraisal across
the adolescent years than does a single perspective (Brody & Sigel, 1990). Adolescents
reported their delinquent behavior, substance use, and depressive symptoms; mothers
reported their perceptions of adolescents’ externalizing (aggression, rule breaking) and
internalizing (withdrawal, anxiety, depression) problems.
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Adolescent delinquent behavior, depression, and substance use: At ages 14, 15, 16, 17,
and 18, adolescents reported their own delinquent/antisocial behavior, depressive symptoms,
and substance use using 14 questions from the National Youth Survey (Elliott, Ageton, &
Huizinga, 1985). They indicated how many times during the past year they engaged in
activities such as theft, truancy, fighting, and vandalism, and how many times they were
suspended from school. Because this instrument assesses count data, internal consistency
analyses were not executed. The count data were averaged across assessments to form the
unit of analysis. Self-reports of depressive symptoms were obtained at ages 16 and 17 using
the Child Depression Inventory (CDI; Helsel & Matson, 1984). Adolescents rated each of 27
symptoms on a scale of 0 (absent), 1 (mild), or 2 (definite). Alphas were .86 at age 16 and .
84 at age 17; the average of the two assessments served as the unit of analysis. At all five
data collection waves, adolescents reported their past-month use of cigarettes, alcohol, and
marijuana, as well as excessive drinking, on a widely used instrument from the Monitoring
the Future Study (Johnston, O’Malley, Bachman, & Schulenberg, 2007). Responses to these
four items were summed to form a substance use composite, a procedure that is consistent
with our own and others’ prior research (Brody & Ge, 2001; Newcomb & Bentler, 1988).
Average substance use across time constituted the unit of analysis.

Adolescent internalizing and externalizing problems: Mothers assessed adolescents’
internalizing and externalizing symptoms when the youths were 14, 16, 17, and 18 years of
age using the parent form of the Child Behavior Checklist (CBCL; Achenbach, 1991); this
assessment was not included in the protocol at the age 15 data collection. The Aggressive
and Rule Breaking subscales were used to index externalizing symptoms; alphas for these 35
items ranged from .90 to .92 across data collection waves. The Withdrawn and Anxious/
Depressed subscales were used to index internalizing symptoms; alphas for these 21 items
ranged from .84 to .91 across waves. Each indicator of internalizing or externalizing
behavior was averaged across all assessments.

Emerging adult allostatic load—The protocol for measuring allostatic load in emerging
adulthood, when youths were 19 years of age, was based on procedures that Evans and
colleagues (Evans, 2003; Evans et al., 2007) used for field studies involving children and
youths. Resting blood pressure was monitored with a Critikon Dinamap Pro 100 (Critikon;
Tampa, FL) while the emerging adult sat reading quietly. Seven readings were taken every 2
minutes, and the average of the second through the seventh readings was used as the resting
index. This procedure yields highly reliable indices of chronic resting blood pressure
(Kamarck et al., 1992). Overnight (8 p.m. to 8 a.m.) urine output was collected beginning on
the evening of data collection so that emerging adults’ urinary catecholamines and cortisol
could be assayed. All urine voided during this time was stored on ice in a container with a
preservative (metabisulfite). Total volume was recorded, and four 10-ml. samples were
randomly extracted and deep frozen at −80° C until subsequent assays were completed. The
pH of two of the 10-ml. samples was adjusted to 3 to inhibit oxidation of catecholamines.
Total unbound cortisol was assayed with a radioimmune assay (Contreras, Hane, & Tyrrell,
1986). Epinephrine and norepinephrine were assayed with high-pressure liquid
chromatography with electrochemical detection (Riggin & Kissinger, 1977). Creatinine was
assayed to control for differences in body size and incomplete urine voiding (Tietz, 1976).
Technicians blind to the participants’ cumulative risk status assayed the samples.

Allostatic load was calculated by summing the number of physiological indicators on which
each emerging adult scored in the top quartile of risk; possible scores ranged from 0 to 6.
The allostatic load indicators included overnight cortisol, epinephrine, and norepinephrine;
resting diastolic and systolic blood pressure; and fat deposits measured via body mass index
(weight in kilograms divided by the square of height in meters). Prior studies of allostatic
load in adults (Kubzansky, Kawachi, & Sparrow, 1999; Seeman, Singer, Ryff, Dienberg
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Love, & Levy-Storms, 2002; Singer & Ryff, 1999) and in children (Evans, 2003; Evans et
al., 2007) have included similar metrics, combining multiple physiological indicators of risk
into one total allostatic load index.

Genotyping—Participants’ DNA was obtained at age 16 using Oragene DNA kits
(Genetek; Calgary, Alberta, Canada). Participants rinsed their mouths with tap water, then
deposited 4 ml of saliva in the Oragene sample vial. The vial was sealed, inverted, and
shipped via courier to a central laboratory in Iowa City, where samples were prepared
according to the manufacturer’s specifications. Genotype at the 5-HTTLPR was determined
for each sample as described previously (S. L. Bradley, Dodelzon, Sandhu, & Philibert,
2005) using the primers FGGCG TTGCCGCTCTGAATGC and R-
GAGGGACTGAGCTGGACAACCAC, standard Taq polymerase and buffer, standard
dNTPs with the addition of 100μmM7-deaza GTP, and 10% DMSO. The resulting
polymerase chain reaction products were electrophoresed on a 6% nondenaturing
polyacrylamide gel, and products were visualized using silver staining. Genotype was then
called by two individuals blind to the study hypotheses and other information about the
participants. Of the sample, 5.0% were homozygous for the short allele (ss), 33.8% were
heterozygous (sl), and 61.2% were homozygous for the long allele (ll). None of the alleles
deviated from Hardy–Weinberg equilibrium (p = .77, ns). Consistent with prior research
(Brody et al., 2011; Hariri et al., 2005), genotyping results were used to form two groups of
participants: those homozygous for the long allele (coded as 0, n = 271, 61.2%) and those
with either one or two copies of the short allele (coded as 1, n = 172, 38.8%).

Statistical Analyses
We used a person-centered approach in this study to identify groups of adolescents who
showed similar patterns of cumulative SES risk, adjustment problems, and allostatic load
using Latent Profile Analysis (LPA). LPA identifies latent profiles on the basis of observed
response patterns (B. Muthén, 2006) and is conceptually similar to cluster analysis. LPAs
were performed with Mplus version 6.1 (L. K. Muthén & Muthén, 1998-2010). LPA models
are fit in a series of steps starting with a one-class model; the number of classes is
subsequently increased until there is no further improvement in the model. The
implementation of LPA in this study allowed for missing data on the measured outcomes
using full information maximum likelihood (FIML) estimation.

Model comparison was conducted using a series of standard fit indices, including the
Bayesian Information Criterion (BIC; Schwarz, 1978), the sample size adjusted BIC (SSA
BIC; Sclove, 1987), and the Akaike Information Criterion (AIC; Akaike, 1987); lower
scores represent better-fitting models. We also considered the Lo-Mendell-Rubin (LMR)
likelihood ratio test, which compares the estimated model with a model having one class less
than the estimated model. The LMR likelihood ratio test produces a p-value that indicates
the better-fitting model. A p-value less than .05 indicates that the model with one class less
should be rejected in favor of the estimated model. We also assessed entropy, which refers
to average accuracy in assigning individuals to classes. Entropy values range from 0 to1,
with higher scores reflecting greater accuracy in classification. Optimal models were chosen
based on goodness-of-fit and parsimony. Gender was included in each model as a control
variable.

After the hypothesized groups were identified, we then examined multinomial logistic
regression models to identify the factors that were hypothesized to predict latent profile class
membership. Three domains of risk and protective factors were examined: youth
characteristics (gender, s allele presence or absence, planful self-regulation, and school
competence), involved-vigilant protective parenting, and positive peer relationships.
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Multinomial logistic regression allowed us to examine simultaneously the possibility that
youths were more likely to be in a particular profile group than were individuals with
different personal, parenting, peer, and genetic characteristics.

Results
LPA Models

The LPA analyses were performed in three stages. In the first stage, two separate LPAs were
conducted; one focused on the variables of cumulative risk and allostatic load and the
second focused on the insider/outsider assessments of adolescent adjustment problems—
internalizing behaviors, externalizing behaviors, delinquent activity, substance use, and
depression. Fit statistics for the first stage of LPAs, described previously, are summarized in
Table 1. The AIC and BIC values decreased as the number of classes increased. The LMR
likelihood ratio test indicated that the three-class model for cumulative SES risk and
allostatic load was more favorable than the two-class model (p < .05), but the four-class
model was not better than the three-class model (p > .05). Similarly, the LMR ratio test
indicated that the two-class model for adolescent adjustment problems was more favorable
than the three-class model.

In the second stage of the analyses, the final models for the separate solutions for cumulative
risk and allostatic load and for adolescent adjustment problems were entered together in one
overall model (confirmatory LPA; see L. K. Muthén & Muthén, 1998-2010, example 7.14)
that included the influence of gender on class probability. Two categorical latent variables,
one for each LPA model, were estimated. In selecting our final model, we considered
whether the latent classes evinced logical patterns, were distinct from other classes, and had
adequate sample sizes for follow-up analyses. The confirmatory 2 × 3 LPA model identified
a small class of 17 participants that was deemed inadequate for meaningful follow-up
analyses. Taking into consideration model fit as well as interpretation, we therefore selected
a confirmatory 2 × 2 confirmatory LPA model as the final model. This model identified four
classes. Of the study participants, 229 were initially classified into a low cumulative SES
risk/low AL/low adjustment problem group; 151 were classified into a high cumulative risk/
high AL/low adjustment problem group; 63 were classified into a moderate cumulative SES
risk/low AL/high adjustment problem group; and 46 were classified into a high cumulative
SES risk/high AL/high adjustment problem group.

The third stage of confirmatory LPA analysis was executed with the youths manifesting the
low-risk profile to identify a group of resilient youths characterized by high exposure to
cumulative SES risk, low AL, and low adjustment problems. A review of the individual
plots of cumulative SES risk within the low-risk profile revealed substantial individual
variation. Although the mean level was relatively low, within-group variation was clearly
evident (M = 5.58, SD = 3.92, variance = 15.36, range = 0-15, cumulative risk score > 8 for
25% of profile members). Informed by these data, we executed a confirmatory LPA
modeling technique (see Finch & Bronk, 2011, for computational procedures in Mplus) on
the members of the low-risk profile identified in the second stage of the LPA process. This
confirmatory LPA ran a two-class model on the means of each of the SES risk indicators
that were measured at the three time points across preadolescence. The mean SES risk
indicators were constrained for one of the two classes to create a group that was similar to
the physical health vulnerability profile in terms of cumulative SES risk. The analysis
identified with high accuracy (entropy = .83) a robust resilient profile that included 115
youths with high cumulative SES risk/low AL/low adjustment problems (see Tables 2 and
3).
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The Latent Class Profiles and their Cumulative SES Risk, Psychological Adjustment, and
Allostatic Load

The five latent class profiles are depicted graphically in Figure 1. The standardized means
for each profile on cumulative SES risk, adjustment problems, and allostatic load depicted in
Figure 1 are based on analyses presented in Tables 2 and 3. These two tables present the
means of the study constructs for each profile along with univariate analyses designed to
detect constructs that differ among the five profiles. The one-way analyses of variance
presented in these tables produces an F statistic indicating whether significant variation
exists in an indicator across groups. Least squares post-hoc comparisons were used to test
for significant differences among cell means.

A first profile displayed high levels of cumulative SES risk, low levels of adjustment
problems, and high AL. On the basis of the adult health disparities literature and theoretical
conceptualizations, these youths were classified into a physical health vulnerability profile.
This classification included the largest number of youths (n = 151, 30.9%) and supported the
study hypothesis that a sizable group of rural African American adolescents would emerge
who resembled a pattern described in the adult health disparities literature. Youths in a
second profile displayed equally high exposure to cumulative SES risk and similarly low
levels of adjustment problems across adolescence as did those in the first profile, along with
substantially lower (> 4 SD) AL. Given evidence of exposure to high levels of cumulative
risk coupled with low levels of adjustment problems and AL, we classified these youths into
a resilient profile (n = 115, 23.5%). A third profile, the smallest (n = 46, 9.4), was classified
as displaying high physical and mental health vulnerability. These youths were characterized
by exposure to high cumulative SES risk along with high levels of adjustment problems and
high AL. Youths in this profile were exposed to similar levels of cumulative SES risks as
were youths in the physical health and resilient profiles, yet they evinced much higher levels
of adjustment problems across adolescence than did youths in either of the other profiles.
They also displayed substantially higher AL than did resilient youths and high levels of AL
that were indistinguishable from those of youths in the physical health vulnerability profile.
Youths in the fourth profile were exposed to moderate levels of cumulative SES risk
coupled with high adjustment problems and low AL. These youths comprised a mental
health vulnerability profile (n = 63, 12.9%). The fifth and last profile was characterized by
relatively low levels of exposure to cumulative SES risk, low levels of adjustment problems
across adolescence, and low AL. These youths were classified into a low risk profile (n =
114, 23.3%). Youths in the resilient profile evinced levels of adjustment problems and AL
that were indistinguishable from those of youths in the low risk profile. Youths in the
physical health vulnerability profile, relative to those in the low risk profile, evinced
indistinguishably low levels of adjustment problems but substantially higher levels of AL (>
2 SD).

Multinomial Logistic Regression Analyses
We conducted two multinomial logistic regressions using the physical health vulnerability
profile and the resilient profile as the reference groups to determine how the hypothesized
protective processes and 5-HTTLPR status contributed to inclusion in each focal profile.
These analyses were designed to determine which factors were significantly related to
inclusion in each of these two profiles versus each of the other profiles. All of the protective
processes and 5-HTTLPR status were entered simultaneously into each of the models. Table
4 displays the results with the physical health vulnerability profile as the reference group;
Table 5 presents the results with the resilient profile as the reference group. A negative
coefficient indicates a greater likelihood of inclusion in the reference profile, and a positive
coefficient indicates a greater likelihood of inclusion in a comparison profile.
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Physical health vulnerability profile—Youths who received high levels of protective
parenting were more likely to be members of the physical health vulnerability profile than to
be members of the (a) low risk, (b) mental health vulnerability, or (c) physical and mental
health vulnerability profile. High levels of planful self-regulation were associated with
membership in the reference profile rather than membership in the mental health
vulnerability or physical and mental health vulnerability profile. In addition, carrying an s
allele at the 5-HTTLPR was associated with a greater likelihood of membership in the
reference profile than membership in the resilient profile or the physical and mental health
vulnerability profile. Finally, being male was associated with a higher probability of
membership in the mental health vulnerability profile than in the reference profile.

Resilient profile—Many of the results reported above for the factors that distinguished
membership in the physical health vulnerability profile from membership in the other
profiles were replicated for the resilient profile. Other findings also emerged. Receipt of
protective parenting was linked to a higher probability of membership in the resilient profile
than in the (a) low risk, (b) mental health vulnerability, or (c) physical and mental health
vulnerability profile. High levels of planful self-regulation were also linked with a higher
probability of membership in the resilient profile than in the mental health vulnerability or
mental and physical health vulnerability profile. Of particular importance, not carrying an s
allele at the 5-HTTLPR and having supportive friends distinguished membership in the
resilient profile from membership in the physical health vulnerability profile. Finally, male
youths had a lower probability of membership in the resilient profile than in the mental
health vulnerability or physical and mental health vulnerability profile.

Discussion
Using a prospective design that was guided by John Henryism theory and resilience theory,
we tested predictions designed to examine the developmental precursors for the
counterintuitive patterning of physical and mental health outcomes in the adult health
disparities literature. We predicted that LPA would empirically identify two theoretically
important focal profiles: a physical health vulnerability profile and a resilient profile. This
hypothesis was confirmed. The physical health vulnerability profile mirrored the
counterintuitive pattern; youths were exposed to high levels of cumulative SES risk, evinced
high levels of AL, and displayed low levels of adjustment problems. Youths in the resilient
profile were also exposed to high levels of cumulative SES risk, yet they displayed low
levels of AL along with low levels of adjustment problems. Together, these two profiles
accounted for 54.4% of the representative sample of rural African Americans, with 30.9%
included in the physical health vulnerability profile and 23.5% included in the resilient
profile. These findings are consistent with propositions that poor health and health
disparities during adulthood are tied to experiences earlier in life, particularly for persons
growing up with the stressors associated with low SES (Shonkoff et al., 2009). The present
findings are also consistent with theoretical propositions that some individuals are more
susceptible to environmental stressors than are others. Thus, not all rural African American
youths exposed to cumulative SES risks will develop physiological dysregulation.

The physical health vulnerability profile was suggested by John Henryism theory.
Extrapolating the theory to adolescence, we predicted that a sizable group of youths would
be identified who would resemble the legendary folk hero whose name the theory bears.
They would be highly goal directed and hard working, have a singular focus on success,
have little inclination to stray from conventional paths, have little need for peer support, and
manifest a physiology that showed signs of wear and tear. The data supported John
Henryism predictions. Teachers rated these youths as evincing high levels of planful self-
regulation and academic competence. Self-reports and parent ratings revealed low levels of
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adjustment problems. The AL indicators showed that youths in this profile were at least two
SD higher on the indicators than were those in the resilient and low risk profiles. Consistent
with John Henryism theory, we surmise that these youths are beginning to experience
physiological wear even though they appear psychologically well-adjusted.

The prediction that carrying an s allele at the 5-HTTLPR would distinguish the two focal
profiles was based on recent expansions of resilience theory (Cicchetti & Blender, 2006;
Kim-Cohen & Gold, 2009). Consistent with the study hypothesis, youths with the physical
health vulnerability profile were more likely than those in the resilient profile to carry an s
allele. This finding is consistent with the proposition, informed by neuroimaging and prior
G×E research involving the 5-HTTLPR, that, because of their genetic makeup, youths
carrying an s allele are more likely to be affected by SES risks and by family and personal
pressures to succeed than are those with the ll genotype (Caspi et al., 2010). We speculate
that this heightened sensitivity predisposes youths to be more attentive, vigilant, and, in turn,
reactive to negative and threatening cues in general, whether they emanate from family, self,
or the larger rural Southern community context (Munafò, Brown, & Hariri, 2008). This
heightened reactivity is conjectured to trigger frequent releases of catecholamines
(epinephrine and norepinephrine) and cortisol. Supporting this conjecture are data indicating
that carriers of the 5-HTTLPR s allele have a heightened cortisol response following
exposure to stress (Way & Taylor, 2010a). The results also buttress suggestions that genetic
status contributes to resilience (Kim-Cohen & Gold, 2009; Moffitt, Caspi, & Rutter, 2006).
The observed buffering effects of not carrying an s allele suggested an emotional self-
regulatory mechanism in which the genotype contributes to youths’ downregulation of
rumination, self-recrimination for not living up to personal or family standards, and negative
emotions that are linked to frustration, such as anger. Further research is needed to test this
hypothesis.

An extrapolation of John Henryism theory suggested the role of peer support in
distinguishing between the focal profiles. The theory implies a defensive, self-reliant coping
style in which youths assume that others outside the family will not contribute to success
strivings and might even interfere with them. Indeed, youths in the physical health
vulnerability profile, compared with resilient profile youths, appear to be less socially
connected and less likely to share their emotions with agemates. The present results build on
recent research indicating that access to peer support has protective stabilizing properties
that extend to physiological outcomes (see Adams et al., 2012). Exposure to contextual or
self-imposed stress without peer support may result in elevated physiologic stress responses,
whereas having peer support may attenuate the link, most likely by downregulating negative
affective states that trigger neuroendocrine responses. These results support the proposition
that access to family and peer support has beneficial effects on the functioning of biological
stress regulation mechanisms across the life span and, ultimately, on health (Repetti, Taylor,
& Saxbe, 2007).

A specific theoretical comment concerns factors that distinguish the two focal profiles from
the mental health vulnerability profile and the physical and mental health vulnerability
profile. Relative to those in the focal profiles, youths included in the other two vulnerability
profiles were more likely to be male, receive less protective parenting, and evince low levels
of planful self-regulation. These differences are consistent with other studies indicating that,
when male youths are exposed to either moderate or high levels of life stress and receive
low levels of protective parenting, they are more likely to respond by losing inhibitory
controls (i.e., planful self-regulation) and manifesting higher levels of externalizing
problems, internalizing problems, and drug use compared with female youths (Brody et al.,
2006; Rutter, 1990). That this dysregulation was accompanied by elevated AL for youths
with the physical and mental health vulnerability profile was likely due to their exposure to
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relatively greater cumulative SES risks and receipt of low levels of protective parenting,
circumstances that have been shown to ramp up neuroendocrine indicators of AL (Evans et
al., 2007).

The physical health vulnerability profile and the physical and mental health vulnerability
profile both evinced similarly high levels of AL, even though youths with the former profile
were more likely to carry an s allele at the 5-HTTLPR. We think this is an interesting
finding for which there are two plausible explanations. First, the difference in percentages of
youths carrying the s allele at the 5-HTTLPR may be due to a lack of power. The physical
and mental health vulnerability profile was the smallest group to emerge from the LPA
(9.3%). A larger sample might have revealed that the profiles had similar percentages of
youths who carried the s allele at the 5-HTTLPR. A second explanation, one we endorse, is
that there are multiple distinct pathways to elevated AL when youths are exposed to high
levels of cumulative SES risks. The first, exemplified by those in the physical health
vulnerability profile, involves the consequences of dealing with pressures to succeed while
carrying an s allele that we discussed previously. These youths may appear to be coping
well, and the youths themselves may think and report the same, until indicators of
physiological stress are included in assessments of well-being. This could be termed a “cost”
of coping pathways. A second pathway, exemplified in the physical and mental health
vulnerability profile, involves a lack of countervailing protection to buffer the impact of
exposure to SES stressors. The sequelae of growing up in these circumstances could include
low self-regulation and emotion regulation skills, poor adjustment, and elevated
neuroendocrine responses (Cicchetti & Toth, 2009).

From a public health perspective, the results suggest that developmentally well-timed
preventive interventions designed to enhance coping and reduce the effects of stress during
childhood, preadolescence, and adolescence may be necessary to interrupt the effects of
exposure to SES risks on AL and psychological adjustment. Given the importance of family
support and parenting, we believe that these prevention efforts should be family centered
with a particular focus on parenting and the enhancement of self-regulatory skills. Helping
parents to develop and exercise, at successive developmental stages, parenting practices that
include emotional support, instrumental assistance, and communication about potential areas
of concern promotes a positive sense of self and security that enables children,
preadolescents, and adolescents to cope more effectively with both daily hassles and self-
imposed pressures that can take a silent toll on physical and mental health (Luthar et al.,
2000). Additional components of such prevention programming could equip youths at
different ages with developmentally appropriate (a) stress-coping skills and cognitive
behavioral management skills (Antoni et al., 2001), (b) mindfulness training that would help
youths to relax and focus on the present (Bishop, 2002), and (c) interventions that help
children and adolescents to build and access social support networks.

The present study has several limitations that should be addressed in future research.
Prospective research in which participants are younger than 11 years of age may
demonstrate whether differences in profiles of adjustment and AL emerge earlier than
preadolescence. It is also not known whether the results of this study generalize to urban
African American families or to families of other ethnicities living in either rural or urban
communities. Future studies should also incorporate variables similar to those included in
this study, along with youth coping processes and social support from both extended family
members and extrafamilial sources. Finally, the present results suggest that youths exposed
to high levels of cumulative SES risk, even those who are behaviorally and emotionally
well-adjusted, represent a group at particularly high risk for elevated allostatic load.
Research on the design of preventive interventions for these youths may yield approaches
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that are effective in deterring their subsequent development of chronic diseases and the
mental health challenges that accompany them.
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Figure 1.
Latent profile membership standardized scores for the study sample.
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