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Abstract

Objective—This study was designed to examine the prospective relations of harsh parenting 

during preadolescence, anger across adolescence, and a health phenotype at late adolescence 

among African American youths living in the rural South. A second purpose was to determine 

whether, for genetic reasons, some youths will be more sensitive than others to a harsh parenting 

to anger to poor health pathway.

Methods—Participants were 368 youths (age 11.2 at the first assessment) who provided data on 

receipt of harsh parenting during preadolescence (ages 11 to 13), anger across adolescence (ages 

16 to 18), and a health phenotype consisting of C Reactive Protein, depressive symptoms, and 

health problems at age 19. Youths were genotyped at the 5-HTTLPR at age 16.

Results—The data analysis revealed that (a) harsher parenting was associated positively across 

time with anger and poor health, (b) anger across adolescence also was associated positively 

across time with poor health, (c) anger served as a mediator connecting harsh parenting and poor 

health, and (d) the harsh parenting to anger to poor health pathway was significant only for youths 

carrying one or two copies of a short allele at the 5-HTTLPR.
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Conclusions—These findings are consistent with the hypothesis that harsh parent-child 

interactions presage health through effects on emotion regulation, particularly anger. This 

mediational pathway pertained only to youths carrying a gene that confers sensitivity and 

reactivity to harsh family processes and the negative emotional states they occasion.

A growing body of research has tested the hypothesis that harsh interactions with one’s 

parents during childhood may contribute to vulnerability to chronic diseases later in life 

(Repetti, Taylor, & Seeman, 2002; Shonkoff, Boyce, & McEwen, 2009). For example, the 

Adverse Childhood Experiences Study assessed the medical histories of more than 17,000 

adults and found that the rates of cardiovascular disease, autoimmune disorders, and 

premature death were 1.5 to 2.0 times higher among respondents who were exposed to 

family violence than among those who were not exposed (Dube et al., 2009). Other studies 

reveal that adults reared in harsher home environments evince higher blood pressure, worse 

metabolic profiles, greater inflammatory activity, and higher levels of depressive symptoms 

than do adults reared in less harsh households (Miller, Chen, & Parker, 2011; Repetti et al., 

2002). The present study was designed to advance understanding of the association between 

harsh parenting practices and health status by testing hypotheses involving prospective 

pathways among harsh parenting, anger, and health outcomes among a representative 

sample of rural African American adolescents.

This study was designed specifically to address several conceptual and design issues. 

Research to date has often confounded the operationalization of harsh parenting with other 

adversity processes including family conflict, conflict among adult caregivers, family 

violence, neighborhood violence, and low socioeconomic status (SES). Also, all but one of 

these studies (Danese et al., 2009) measured harsh parenting using retrospective reports. The 

present study addressed these issues by assessing exposure to harsh parenting across 

preadolescence (ages 11–13), anger across adolescence (ages 16–18), and a health 

phenotype at age 19 to test hypothesized links across time between the receipt of harsh 

parenting across preadolescence and poor health outcomes.

The health phenotype assessment included three indicators that not only index physical 

health and emotional well-being at age 19 but also have prognostic significance for health at 

midlife and beyond. The three indicators included a biomarker of chronic inflammation, C 

Reactive Protein (CRP); self-reported health problems; and depressive symptoms. CRP was 

selected because mounting evidence indicates that elevated levels of CRP are associated 

with heightened risk for age-related diseases, included hypertension, cardiovascular disease 

(CVD), stroke, diabetes, and cancer in adulthood (Chung et al., 2009; Singh & Newman, 

2011). Consequently, CRP is used in clinical settings to evaluate risk of CVD and other 

chronic diseases of aging (Ridker, 2009; Yeh, 2005). Another emerging body of evidence 

indicates that stress can increase inflammation; the stimulation of the hypothalamic-

pituitary-adrenal (HPA) axis and the sympathetic nervous system by stress can increase 

inflammatory processes as indicated by higher levels of CRP (Miller et al., 2011). Relevant 

to the present study are recent findings demonstrating that life stress during adolescence is 

positively associated with contemporaneous CRP levels (Fuligni et al., 2009). The second 

indicator, self-reported health problems, consistently shows a positive association with life 

stress (Sutin, Costa, Wethington, & Eaton, 2010) and forecasts mortality over and above 
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current health status (Idler & Benyamini, 1997). Depressive symptoms, the third indicator, 

have been found to heighten risk for morbidity and mortality from chronic diseases 

associated with aging, including CVDs, autoimmune conditions, and metabolic disorders 

(Evans et al., 2005; Hemingway et al., 2003). Growing up in harsh rearing environments has 

been found to increase vulnerability to the development of depressive symptoms across the 

lifespan (Heim & Nemeroff, 2001). The following sections focus on the hypothesized 

prospective contributions that harsh parenting, anger, and genetic sensitivity make to the 

adolescent health phenotype.

Harsh Parenting, Anger, and Health

The literature on determinants of parenting chronicles the ways in which the strains and 

multiple demands imposed by socioeconomic stressors tax even the most concerned 

caregivers and lead them to use harsh parenting practices that, by design, quickly terminate 

aversive child and adolescent behavior (Belsky, 1984; Brody et al., 2008). These findings 

generalize across racial and ethnic groups (Conger & Donnellan, 2007). Harsh parenting is 

often part of a set of parenting practices that also includes high levels of vigilance and 

control. These practices are used particularly by parents living in dangerous contexts to 

protect their children against neighborhood dangers, risk behaviors, and the influence of 

delinquent peers (R. H. Bradley et al., 2000; Brody & Flor, 1998; Brody et al., 2001; J. 

Taylor, Spencer, & Baldwin, 2000). Generally, however, research suggests that growing up 

with a large dose of harsh parenting does not lead to positive physical and mental health 

outcomes (Repetti et al., 2002). Its most prominent legacy concerns problems with emotion 

regulation, particularly with respect to elevated levels of anger and its expression (Davies, 

Winter, & Cicchetti, 2006; Simons et al., 2011). Research indicates that youths who receive 

harsh parenting over time become more likely to maintain a heightened state of vigilance for 

signs of anger and to respond with anger to incidents in which anger is expressed (Cicchetti 

& Rogosch, 2009; Dodge, Pettit, & Bates, 1994). We predict that exposure to harsh 

parenting during preadolescence will be positively associated with anger during adolescence 

and health problems at age 19.

Episodic and chronic anger states are hypothesized to trigger reactions from the 

sympathetic-adrenal-medullary (SAM) and HPA axis systems, which results in frequent 

releases of catecholamines and cortisol (Chorpita & Barlow, 1998; Matthews, Woodall, 

Kenyon, & Jacob, 1996). Although this chain reaction is adaptive in the short term, 

continuous exposure to cortisol and catecholamines over time exacts a toll by promoting the 

development of glucocorticoid resistance, disruptions in the glucocorticoid anti-

inflammatory system, and, eventually, elevated levels of systemic inflammation (Black, 

2006). The same stress physiology pathways have been hypothesized to contribute to the 

development of depressive symptoms (McEwen, 1998); recent findings tend to support this 

hypothesis (Miller & Cole, 2012). Thus, relatively higher levels of anger across adolescence 

are predicted both to forecast a poor health phenotype and to serve as a mediator connecting 

harsh parenting with health at age 19.

Brody et al. Page 3

Health Psychol. Author manuscript; available in PMC 2015 August 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The Serotonin Transporter Gene as a Moderator

Stressful events have been shown to increase the probability of a wide variety of physical 

and mental health problems, and yet many individuals exposed to environmental or negative 

emotional stressors do not become sick or emotionally dysregulated. During the past decade, 

much research investigated the hypothesis that particular genetic polymorphisms increase an 

individual's response to stress and enhance the probability of compromised physical and 

mental health functioning (Way & Taylor, 2010). Much of this research has focused on a 

genetic marker of differential functioning in the serotonin system, the 5-HTTLPR. This 

polymorphism has two principal alleles, long (l, 16 repeats) and short (s, 14 repeats). The s 

allele is associated with reduced serotonergic neurotransmission; low central serotonergic 

transmission has been linked to robust 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 in the environment (Battaglia et al., 2005; 

Hariri, Drabant, & Weinberger, 2006; Hariri et al., 2002). Recent research has extended 

these findings by demonstrating that ss and sl allele carriers direct preferential attention 

toward, and have difficulty in disengaging from, threat-related stimuli; they also engage in 

more rumination about such stimuli (Beevers, Wells, Ellis, & McGeary, 2009; Osinsky et 

al., 2008). In addition, researchers have recently investigated the interactions of stressful life 

events and family characteristics with the 5-HTTLPR genotype (Petersen et al., 2012). 

Findings demonstrate that stress may affect the likelihood that adolescents with a genotype 

associated with low serotonin activity will experience symptoms of anxiety or depression. 

Together, this literature suggests that the effects of the 5-HTTLPR s allele may place youths 

at greater risk for the negative effects of harsh parenting and anger by increasing vigilance, 

reactivity, rumination, anxiety, and depressive symptoms.

Method

Participants

The data for this study were drawn from the Strong African American Families Healthy 

Adult Panel (SHAPE) study (G. Brody, PI). African American primary caregivers and a 

target youth selected from each family participated in annual data collections; youths' mean 

age was 11.2 years (SD = 0.34) at the first assessment and 19.2 (SD = 0.61) years at the last 

assessment. Of the youths in the sample, 53% were female. At the first assessment, 78% of 

the caregivers had completed high school or earned a general equivalency diploma. 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). Although the primary caregivers in the sample 

worked an average of 39.4 hours per week (SD = 11.51), at the first assessment 46.3% lived 

below the federal poverty standards with a median family income per month of $1655; at the 

last assessment, the proportion was 54.8% with a median income of $1169. The increase in 

the proportion of families living in poverty and the decrease in family income over time may 

have resulted from 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.
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At the first assessment, 667 families were selected randomly from lists of fifth-grade 

students that schools provided (see Brody et al., 2004 for a full description). From a sample 

of 561 at the age 18 data collection (a retention rate of 84%), 500 families were selected 

randomly for assessment of variables including CRP levels, measured via analysis of a 

blood sample, at the age 19 data collection. Of these 500 families, 426 agreed to participate. 

Analyses indicated that the sample providing blood at age 19 was comparable on indicators 

of harsh parenting during preadolescence and anger during adolescence to the larger sample 

who provided data at ages 11 through 18. The 426 families with CRP data reported more 

cumulative SES risk (described in the Measures section; M = 6.83, SD = 3.99) than did those 

who did not provide CRP data (M = 5.97, SD = 4.01, t (665) = 2.69, p < .01). Therefore, 

cumulative SES risk was controlled in all analyses.

Of the 426 participants for whom CRP data had been collected, 368 had provided DNA 

samples at age 16 and were successfully genotyped at the 5-HTTLPR. Comparisons, using 

independent t-tests and chi-square tests, of the 368 youths who provided genetic data with 

the 58 who did not revealed no differences on any of the demographic or study variables. 

These 368 families constituted the sample for the present study.

Procedure

All data were collected in participants’ homes using a standardized protocol. One home visit 

that lasted approximately 2 hours was conducted by two African American field researchers 

at each wave of data collection. Interviews were conducted privately, with no other family 

members present or able to overhear the conversation. Informed consent was obtained at 

each data collection wave. Participants were told that the purpose of the study was to 

identify the predictors of health and well-being among rural African American adolescents. 

They were compensated $100 at each wave of data collection. Primary caregivers consented 

to minor youths’ participation in the study, and minor youths assented to their own 

participation. Youths consented to their own participation at the age 18 and age 19 data 

collections.

Measures

Control variables—Youth gender and family cumulative socioeconomic risk during 

preadolescence (ages 11 to 13) were controlled in all analyses. Cumulative risk was defined 

as the sum of six socioeconomic risk factors measured during each of the three annual 

preadolescent assessments. This yielded a cumulative risk index that ranged from 0 to 18 (M 

= 6.83, SD = 3.99). The six risk indicators were family poverty as assessed using United 

States government criteria (an income-to-needs ratio ≥ 1.5), primary caregiver 

noncompletion of high school or an equivalent, primary caregiver unemployment, single-

parent family structure, family receipt of Temporary Assistance for Needy Families, and 

income rated by the primary caregiver as adequate to meet all needs.

Preadolescent harsh-inconsistent parenting—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 youth. Cronbach's alphas ranged 

from .54 to .66 across the assessments at ages 11, 12, and 13. Low internal consistency is 
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common in the literature for measures of harsh parenting due to low base rates of these 

disciplinary practices (Brody et al., 2001; Simons & Burt, 2011).

Adolescent anger—Three waves of data were collected when the youths were 16, 17, 

and 18 years of age. Anger was measured using the 15-item State Anger subscale taken from 

the State-Trait Anger Expression Inventory developed by Spielberger and associates 

(Spielberger, Jacobs, Russell, & Crane, 1983). The anger subscale has demonstrated 

predictive validity with health problems (Johnson, Schork, & Spielberger, 1987). Youths 

were asked about their feelings over the past three months and to rate discrete emotions 

(e.g., "I am furious"; "I feel angry") on a scale ranging from 1 (always) to 5 (never). 

Cronbach's alphas ranged from .91 to .92 across the three waves.

Late adolescent health phenotype—Health at age 19 was measured by three 

indicators: CRP, a biological marker of systemic inflammation assayed from a blood 

sample; youths' self-reported depressive symptoms; and their self-reported health problems. 

After blood was drawn into serum separator tubes by certified phlebotomists, it was frozen 

and delivered to the Psychiatric Genetics Lab at the University of Iowa for assaying. 

Phlebotomists went to each participant's home to draw the blood. Serum levels of CRP were 

determined using a Duo Set Kit (DY1707; R&D Systems, Minneapolis, MN, USA) 

according to the manufacturer' s directions. A normal concentration of CRP in healthy 

human serum is usually lower than 10 mg/L. No participants had CRP levels outside the 

normal range. Because CRP is characterized by a skewed distribution (skewness = 1.90, 

kurtosis = 2.94), we applied a log transformation to normalize the readings (skewness = 

0.91, kurtosis = −0.31 after the transformation).

Self-reports of depressive symptoms at age 19 were obtained using the Center for 

Epidemiologic Studies Depression scale (CES–D; Radloff, 1977), which is widely used with 

community samples. Youths rated each of 20 symptoms on a scale of 0 (rarely or none of 

the time), 1 (some or a little of the time), 2 (occasionally or a moderate amount of the time), 

or 3 (most or all of the time). The alpha coefficient was .86. Youths reported their health 

problems at age 19 using the General Health Perceptions subscale from the RAND 36-Item 

Short-Form Health Survey (Hays, Sherbourne, & Mazel, 1993). The five-item subscale 

included a single-item rating of overall health ranging from 1 (excellent) to 5 (poor) and four 

items assessing youths' ratings of their current health status ranging from 1 (definitely false) 

to 5 (definitely true); e.g., "I am as healthy as anybody I know"; "I seem to get sick a little 

easier than other people". Some of the items were reversed scored so that higher scores on 

the subscale indicated more health problems and poorer general health. After reverse 

scoring, all items were averaged to yield a General Health Problems score with a range of 0 

to 100 (α = .72).

Genotyping—Participants’ DNA was obtained at age 16 using Oragene DNA kits (DNA 

Genotek; Kanata, Ontario, 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 participant as described previously (S. L. Bradley, Dodelzon, Sandhu, & Philibert, 
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2005) using the primers F-GGCGTTGCCGCTCTGAATGC and R-

GAGGGACTGAGCTGGACAACCAC, standard Taq polymerase and buffer, standard 

dNTPs with the addition of 100 μM 7-deaza GTP, and 10% DMSO. The resulting 

polymerase chain reaction products were electrophoresed on a 6% nondenaturing 

polyacrylamide gel and products 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, 5.7% were homozygous for the s allele, 35.1% were 

heterozygous, and 59.2% were homozygous for the l allele. None of the alleles deviated 

from Hardy-Weinberg equilibrium. 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 l allele (coded as 0, n = 218, 59.2%) and those with either one or two 

copies of the s allele (coded as 1, n = 150, 40.8%).

Results

Plan of Analysis

The hypothesized mediation model was tested with structural equation modeling (SEM) 

executed using Mplus 6.11 (Muthén & Muthén, 1998–2010) using full information 

maximum likelihood estimation on the data obtained from age 11 to age 19. This estimation 

does not delete cases that are missing on endogenous variables, nor does it delete cases that 

are missing a variable within a wave of data collection. This method thus avoids problems, 

such as biased parameter estimates, that are more likely to occur if pairwise or listwise 

procedures are used (Acock, 2005). This analysis tested the hypotheses that (a) receipt of 

harsh parenting across preadolescence (ages 11 to 13) would be positively associated with 

anger across adolescence (ages 16 to 18) and health indicators (CRP levels, depressive 

symptoms, and general health problems) at age 19, (b) anger across adolescence would be 

positively associated with health problem indicators at age 19, and (c) adolescent anger 

would serve as a mediator connecting harsh parenting across preadolescence with health 

problem indicators at age 19. The significance of the indirect effect was tested using the 

delta method to compute the standard error (Muthén & Muthén, 1998–2010). In addition, 

nonparametric bootstrapping, which has been found to be sensitive in mediational analyses, 

was used to estimate standard errors of the indirect effects for significance testing. In each 

model, standard errors were standard deviations for a pseudo-population based upon 1000 

samples drawn with replacement from the data. The conceptual model was then estimated 

separately for participants carrying an s allele or two l alleles at the 5-HTTLPR to test for 

hypothesized genetic moderation effects. Multigroup comparison procedures were then used 

to determine whether the estimated parameters differed significantly between groups. The 

Wald test (Wald, 1947) was used to confirm the hypothesized group differences on the 

structural path coefficients.

Adolescent Anger Mediates the Longitudinal Association Between Receipt of Harsh 
Parenting Across Preadolescence and Health at Age 19

The structural equation model was specified with harsh parenting across preadolescence as 

the exogenous construct, not predicted by any prior variable in the model. Anger across 

adolescence and the health phenotype in late adolescence were specified as endogenous 
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constructs. Table 1 presents the means and standard deviations separately by genotype group 

for the SEM variables; t test comparisons revealed no significant differences on any of the 

study variables. Table 2 presents the correlation matrix. The measurement model fit the data 

fairly well: χ2(24) = 43.25, p < .01; CFI = .98; RMSEA = .04 (.02, .06). All indicators 

loaded on their respective constructs significantly and in the expected direction. The 

goodness-of-fit indices indicate an acceptable fit between the proposed model and the data: 

χ2(36) = 90.59, p < .001; CFI = .95; RMSEA = .06 (.04, .08). Figure 1 presents the results of 

the tests of the hypothesized model. As expected, receipt of harsh parenting during 

preadolescence forecast anger across adolescence and health phenotype in late adolescence. 

The significant positive coefficients indicate that harsher parenting was associated with 

more anger and poorer health. Also consistent with the hypothesis, the results indicated that 

higher levels of anger forecast poorer health outcomes. These results emerged with 

cumulative SES risk and gender controlled. Finally, Figure 1 also shows the results of the 

mediational analysis. As hypothesized, the presence of the mediator, anger across 

adolescence, reduced the direct effect of harsh parenting during preadolescence on health 

during late adolescence from β = .18, p < .02 to β = .08, ns. The indirect effect of 

preadolescent exposure to harsh parenting on young adult health problems via adolescent 

anger was significant (estimates = .128, SE = .042, p < .001 with 1000 bootstrapping). An 

additional multigroup SEM model was executed to determine whether any path in the 

mediational model differed by gender. No such differences emerged for either the main 

effect or any mediational effects, Wald χ2(3) = .523, p = ns.

Testing the 5-HTTLPR Moderation Hypothesis

To determine whether the links in the mediation model would differ by 5-HTTLPR status, 

the model was next estimated for youths carrying an s allele or two l alleles. Using 

multigroup comparison procedures, a two-group invariance model was first estimated. 

Equality constraints were imposed on every coefficient estimate. One equality constraint at a 

time was then relaxed for the specific coefficient under investigation, allowing the 

coefficient to differ across groups, and the model was re-estimated. Before this multigroup 

SEM model was executed, however, the measurement equivalence across the two groups 

was examined. This was done by comparing a model that constrained factor loadings and 

intercepts of the observed indicators to be equal across groups with a model in which the 

factor loadings and intercepts were allowed to vary across groups. The fit of the constrained 

model was not significantly different from the fit of the unconstrained model, Δχ2(14) = 

17.45 p = ns, indicating the measurement model was equivalent across the two genotype 

groups.

Next, the multigroup SEM model was executed; the measurement model was constrained to 

be equal across groups and the structural paths were freely estimated for each group. The 

residual factor variances of CRP levels and depressive symptoms were correlated because 

evidence indicates that CRP levels and depressive symptoms covary (see Miller & Cole, 

2012). The goodness-of-fit indices indicate an acceptable model fit: χ2(82) = 116.59, p < .

01; CFI = .96; RMSEA = .05 (.03, .07); see Figure 2. The 5-HTTLPR moderation 

hypothesis was partially supported. Contrary to our predictions, the contribution of harsh 

parenting to anger across adolescence did not vary as a function of 5-HTTLPR status. 
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Consistent with the moderation hypothesis, however, was the finding that the association 

between anger across adolescence and health at age 19 was stronger for youths carrying an s 

allele at the 5-HTTLPR (β = .61, p < .001) than for carriers of two l alleles (β = .28, p < .01; 

Wald χ2(1) = 4.17, p < .05). The indirect effect of harsh parenting on late adolescent health 

via anger was also examined. The indirect effect was significant for carriers of an s allele at 

the 5-HTTLPR (estimate = .161, SE = .080, p < .05 with 1000 bootstrapping) but was not 

significant for carriers of two l alleles (estimate = .05, SE = .036, p = .165 with 1000 

bootstrapping). A review of Figure 2 reveals that the moderated-mediation model for 

carriers of the s allele accounted for an impressive 53% of the variance in the late adolescent 

health phenotype. Conversely, the same model for carriers of two l alleles accounted for 

29% of the variance in the phenotype.

Discussion

A longitudinal research design was used to test hypotheses through which receipt of harsh 

parenting across preadolescence is linked to poorer health among African American 

adolescents at age 19. Exposure to harsh parenting was linked to higher levels of anger 

across adolescence that in turn forecast a health phenotype composed of CRP, depressive 

symptoms, and self-reported health problems. As predicted, elevated levels of anger across 

adolescence served as a mediator that was responsible for the prospective association 

between harsh parenting and poorer health. This mediation model was refined further, as 

adolescent anger forecast the health phenotype only for carriers of the s allele at the 5-

HTTLPR. Consistent with the study hypotheses, not all youths who experienced harsh 

parenting and anger evinced poorer physical and mental health outcomes.

The finding that carrying two copies of the l allele at the 5-HTTLPR buffered youths from 

compromised health is pertinent to research on youth resilience. This literature has 

addressed the reasons why some youths who experience many discrete and chronic stressors 

do not succumb to their negative effects (Rutter, 2012). Typically the locus of these 

resilience effects is identified through contextual processes at different levels of analysis 

(family, peer, school, or neighborhood) that alter several types of pathways, including the 

reduction of risk factors. The present results reinforce recent suggestions that genetic status 

also contributes to resilience, including resilience to poor health outcomes (Caspi, Hariri, 

Holmes, Uher, & Moffitt, 2010; Rutter, 2012).

The mechanisms underlying the stronger associations in the harsh parenting to anger to 

health phenotype pathway among carriers of the s allele at the 5-HTTLPR are not well 

understood. One possible explanation is that recipients of harsh parenting are more likely to 

have difficulty regulating their thoughts and emotions in response to various events and are 

more prone to rumination, particularly if they carry an s allele at the 5-HTTLPR (Beevers et 

al., 2009; Brosschot, Gerin, & Thayer, 2006). Ruminative processes may occasion more 

frequent allostatic activations of the SAM and HPA axis systems, which over time take a toll 

on the body as evidenced by higher levels of systemic inflammation, depressive symptoms, 

and health problems (Cicchetti & Toth, 2005; Miller et al., 2011).
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These findings are consistent with propositions that poor health during adulthood is tied to 

experiences earlier in life, particularly for persons growing up with the stressors associated 

with low SES (Shonkoff et al., 2009). Studies have found that adults growing up in 

environments with higher levels of adversity present higher levels of inflammatory activity 

and depressive symptoms (Danese et al., 2009; Miller & Chen, 2010; S. E. Taylor, Lehman, 

Kiefe, & Seeman, 2006). This study extends previous research by using a large 

representative sample of African Americans using an 8-year prospective research design and 

a health phenotype that included two risk factors for subsequent development of chronic 

disease, CRP and depressive symptoms, as an outcome. The results complement those 

reported by Miller and colleagues (Miller & Chen, 2010; Miller & Cole, 2012), who 

assessed psychological stress and inflammatory activity over 1.5 years among a sample of 

female adolescents who were at risk for depression. To the extent that these youths were 

reared in harsh families, they evinced an inflammatory phenotype at follow-up analyses. 

Even though this at-risk sample of female adolescents and the current sample differed on 

many dimensions, including race/ethnicity, SES, and geographical region, both studies 

demonstrated that harsh family environments prospectively contribute to health profiles that 

have been found to contribute to aging-related conditions such as metabolic syndrome, 

autoimmune disorders, and cardiovascular disease (Nathan, 2002). These studies at least 

suggest that CRP levels should be measured throughout adolescence at yearly physical 

examinations . Elevated levels not only would have prognostic value for the early onset of 

chronic disease but also could serve as a marker of exposure to high levels of life stress.

Limitations of the present study should be noted. Future replications of this prospective 

study with younger rural African American children are indicated. Understanding the 

complex relationships among early family environments, genes that confer sensitivity, and 

health phenotypes is highly relevant to public health. It is not known whether the results of 

this study generalize to European American or Latino families living in either rural or urban 

communities. A second limitation is that the prospective assessments were obtained only 

from the youths and the validity of these reports was not confirmed through collateral 

sources. The self-reports appear to have value, however, because they have been shown to 

forecast prospectively long-term health and psychiatric outcomes (Brody & Sigel, 1990; 

Cicchetti & Blender, 2006). In the present study, reports concerning the receipt of harsh 

parenting forecast levels of the biomarker CRP 6 years later; this also supports the 

likelihood that the obtained results were not merely a product of method variance. Finally, 

implications for prevention should be considered. The present results suggest that youths 

who carry a sensitivity gene and are exposed to harsh parenting that occasions angry 

emotional states are at high risk for dysregulation across biological regulatory systems and 

compromised physical health and psychological functioning. Research on the design of 

preventive interventions for these youths may yield approaches that are effective in deterring 

the development of chronic physical and psychiatric disease.
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Figure 1. 
A mediation model of preadolescent harsh parenting, adolescent anger, and late adolescent 

health with cumulative socioeconomic risk and gender controlled. Standardized coefficients 

are presented. Ln = log transformation. CRP = C Reactive Protein.

*p < .05. ***p < .001.
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Figure 2. 
A moderated mediation model of preadolescent harsh parenting, adolescent anger, and late 

adolescent health by genotype at the 5-HTTLPR with cumulative socioeconomic risk and 

gender controlled. Numbers in parentheses are standardized coefficients for the 5-HTTLPR 

short allele genotype group (n = 218; n = 150 for the homozygous long allele group). Ln = 

log transformation. CRP = C Reactive Protein.

*p < .05. **p < .01. ***p < .001.
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