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Abstract
Racial/ethnic minorities experience persistent health disparities due in part to their exposure to
chronic SES and psychosocial risk. The hypothalamic-pituitary-adrenal axis and its hormonal end
product, cortisol, are believed to mediate the associations between chronic stress and poor health.
In this study, racial/ethnic differences in diurnal salivary cortisol rhythms in 179 preadolescent
youths and the contributing roles of SES risk, psychosocial risk, perceived discrimination, harsh
parenting, and parental monitoring were examined. The analyses revealed racial/ethnic differences
in diurnal cortisol rhythms, with African Americans having significantly flatter morning-to-
evening cortisol slopes than Caucasians and with Latinos having significantly lower evening
cortisol levels than Caucasians. Greater psychosocial risk and less parental monitoring were
associated with flatter cortisol slopes. Racial/ethnic differences on the cortisol measures persisted
when controlling for SES, psychosocial risk, and parenting quality. The need to assess chronic risk
across the lifespan and disentangle possible genetic from environmental contributors is discussed.
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Introduction
Health disparities among racial/ethnic minorities in the United States are well documented.
In comparison to Caucasians, African Americans and Latinos experience disproportionately
greater morbidity and mortality across many diseases, including cancer, cardiovascular
disease, and diabetes (Centers for Disease Control and Prevention, 2011; National Center for
Health Statistics, 2010; Walsemann et al., 2008). Despite recent improvements in the health
of the general population (National Center for Health Statistics, 2010; Sondik et al., 2010),
these improvements have not impacted all racial/ethnic groups equally; there are stable or
increasing prevalence rates for chronic and life-threatening diseases among many minority
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populations (Orsi et al., 2010; Sondik et al., 2010). Thus, understanding the complex,
multidimensional nature of health disparities and identifying the underlying mechanisms of
these disparities is increasingly important (see Adler and Rehkopf, 2008). Prior research
findings suggest that the hypothalamic-pituitary-adrenal (HPA) axis is a potential mediator
between chronic stress and poor physical health (Chrousos, 2009; de Kloet et al., 1998;
McEwen, 2008). As such, the HPA axis might play a critical role in the persistence of
disparate morbidity and mortality among racial/ethnic minorities.

Racial/Ethnic Differences in Diurnal Cortisol Rhythms
Cortisol, a glucocorticoid hormone, is the end product of HPA axis activation in humans. In
healthy populations, the HPA axis exhibits a diurnal pattern of activity (Schmidt-Reinwald
et al., 1999; Stone et al., 2001). Cortisol levels typically peak 30-45 min after waking and
decline gradually throughout the day to levels near zero in the evening. The HPA axis also
responds to physical and psychological stress (Johnson et al., 1992; Sapolsky et al., 2000).
Exposure to stress has been shown to have a profound effect on the functioning of the HPA
system, but the direction of the effect (i.e., increased vs. decreased diurnal cortisol levels)
appears to depend upon factors such as the type, chronicity, and severity of the stressor
(Miller et al., 2007). For example, exposure to chronic stress (vs. acute stress) is more often
associated with lower morning and higher evening cortisol levels, resulting in a flatter
diurnal slope (Fries et al., 2005; Gunnar and Vazquez, 2001; Miller et al., 2007). In turn,
flatter diurnal slopes have been associated with chronic disease (Kumari et al., 2011; Nijm et
al., 2007).

The literature on racial/ethnic disparities in cortisol is not extensive but demonstrates
divergent diurnal cortisol rhythms for African Americans and Latinos compared to
Caucasians (Cohen, Schwartz, et al., 2006; DeSantis et al., 2007; Hajat et al., 2010; Suglia et
al., 2010; c.f., Cohen, Doyle, et al., 2006). African Americans have been found to have
flatter diurnal cortisol slopes, with lower morning levels and higher evening levels, than
Caucasians across studies of adolescents (DeSantis et al., 2007), pregnant women (Suglia et
al., 2010), adults (Cohen, Schwartz, et al., 2006; Hajat et al., 2010), and elderly participants
(McCallum et al., 2006). Although prior researchers have shown that the diurnal cortisol
rhythms for Latinos and Caucasians also differ, the nature of the differences is inconsistent
across studies. For example, Hajat et al. found that, similar to African American adults,
Latino adults had significantly lower morning cortisol levels compared to Caucasian adults.
However, in contrast to African Americans and Caucasians, Latinos demonstrated a steeper
decline in cortisol late in the day, resulting in lower evening cortisol levels. In contrast,
DeSantis et al. found that Latino adolescents demonstrated flatter cortisol slopes with higher
evening levels compared to Caucasians. In sum, although African Americans have
consistently been shown to have lower morning and higher evening cortisol levels compared
to Caucasians, the research findings with Latinos have been somewhat equivocal.

The role of contextual risk factors—Low SES and psychosocial risk have often been
associated with dysregulated diurnal cortisol levels in the general population (Gustafsson et
al., 2010; Miller et al., 2007; c.f., Dowd et al., 2009). These risk factors might similarly
affect the relationship between minority status and dysregulated diurnal cortisol rhythms.
Racial/ethnic minorities are disproportionately more likely to live in poverty and to be at
greater risk for psychosocial stressors such as racism and discrimination, interparental
violence, parental depression and stress, and multiple caregiver transitions (Fomby and
Cherlin, 2007; Hatch and Dohrenwned, 2007; Holman et al., 2000; Raphael et al., 2010;
Spence et al., 2011). Moreover, exposure to adversity without sufficient access to financial
resources appears to be especially detrimental (Matthews and Gallo, 2011; Thoits, 2010);
racial/ethnic minorities are less likely to have access to such resources (Thoits, 2010).
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However, racial/ethnic differences in diurnal cortisol rhythms have been found even when
SES, psychosocial, and health-related risk factors are controlled (Cohen, Schwartz, et al.,
2006; DeSantis et al., 2007; Hajat et al., 2010; Suglia et al., 2010). Furthermore, although
minorities living in poverty appear to be the most disadvantaged in terms of health outcomes
(Williams and Jackson, 2005), the interaction between SES and race/ethnicity has not been
supported when examining differences in biological indicators of stress (Cohen, Schwartz, et
al., 2006; Juster et al., 2010). Thus, additional factors should be considered when examining
racial/ethnic differences in diurnal cortisol rhythms. Potential contributors that have yet to
be examined include parenting qualities such as harsh parenting and parental monitoring.

The role of harsh parenting and parental monitoring—Within the last decade, a
consensus has emerged that early life experiences have a substantial influence on physical
and mental health (Shonkoff et al., 2009). Exposure to family adversity (e.g., harsh
parenting, abuse, and neglect) has been consistently linked with indicators of poor health in
childhood (Flaherty et al., 2009), adolescence (Miller and Chen, 2010), and adulthood (Dube
et al., 2009). Previous research findings also suggest that there are racial/ethnic differences
in family adversity. For example, differential exposure to harsh parenting has been found
between racial/ethnic groups, with African American and Latino youths being more likely to
experience harsh discipline and injurious spanking compared to Caucasian youths (Cardona
et al., 2000; Hawkins et al., 2010; MacKenzie et al., 2011; Pinderhughes et al., 2000).
Racial/ethnic differences have also been found in terms of parental monitoring, with African
American parents monitoring their youths less than Caucasian or Latino parents (Tolma et
al., 2011). In turn, these parenting qualities have been linked to dysregulated diurnal cortisol
rhythms in children (Gunnar, 1998; Gunnar et al., 1996; Gunnar and Donzella, 2002; Lucas-
Thompson and Goldberg, 2011). For example, low maternal involvement and warmth has
been linked to flatter diurnal cortisol slopes in children (Flinn and England, 1997; Pendry
and Adam, 2007). Notably, responsive and supportive caregiving has been found to
attenuate the negative effects of being raised in stressful environments (Evans et al., 2007).
Similarly, a parenting intervention that increases parental responsiveness and monitoring has
been shown to impact diurnal cortisol rhythms in foster children, with cortisol slopes
becoming more akin to those of non-foster children (Fisher and Stoolmiller, 2008; Fisher et
al., 2007). Although these parenting qualities have been associated with dysregulated diurnal
cortisol rhythms, little research has been conducted to examine this relationship in racially/
ethnically diverse samples.

Objectives and Hypotheses of the Current Study
We examined racial/ethnic differences in diurnal cortisol rhythms in a diverse sample of
preadolescents, expanding upon prior research by examining the roles of contextual risk
factors (i.e., SES risk, psychosocial risk, and perceived discrimination) and parenting (i.e.,
harsh parenting and parental monitoring). In line with previous findings (Cohen, Schwartz,
et al., 2006, DeSantis et al., 2007; Hajat et al., 2010), we hypothesized that African
American youths would have significantly flatter diurnal cortisol slopes compared to
Caucasian youths, exhibiting lower morning and higher evening levels. Due to the
inconsistent research findings on cortisol in Latinos, we did not make any a priori
hypotheses regarding the direction of the effect for this group. We further predicted that
racial/ethnic differences would persist after controlling for contextual risk factors. However,
considering the racial/ethnic differences in harsh parenting and parental monitoring and the
link between these parenting qualities and dysregulated cortisol, we hypothesized that the
racial/ethnic differences in cortisol would be accounted for by these parenting variables.
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Material and Methods
Participants

The participants (N = 242) were recruited as a long-term follow-up subsample from the
Healthy Families America (HFA) San Diego clinical trial (Landsverk et al., 2002). The HFA
intervention is a widely implemented home visitation program for high-risk families with
newborns aimed at improving parenting, promoting healthy child development, and
preventing maltreatment. The original study recruited 488 families at birth based on being at
risk for child maltreatment, and the children were followed for 36 months. The follow-up
study was conducted after a 6-year hiatus, when the children were 9-12 years old. No
significant intervention effects on reducing child maltreatment have been found to date in
the HFA San Diego clinical trial (Landsverk et al., 2002). Nonetheless, we examined these
potential group effects.

Salivary cortisol samples were collected for 196 of the youths. Youths were excluded if they
were taking medications containing corticosteroids (n = 5), did not provide two of the three
cortisol samples for at least 2 of the 3 sampling days (n = 1), ate full meals 30 min prior to
each cortisol collection (n = 1), or did not provide questionnaire data (n = 10). The final
analytic sample consisted of 179 youths, aged 9-12 years (M = 10.97 years, SD = 0.68 years;
53% female), and their primary parent. The youths were racially/ethnically diverse based on
parent reports: 50% (n = 90) Latino or Hispanic descent, 16% (n = 29) multiracial, 15% (n =
27) African American, 15% (n = 27) Caucasian, and 4% (n = 6) Asian American or Pacific
Islander. The parents were primarily female (92%) and were biological parents (89%) or
biological relatives (8%). Additional caregivers included adoptive parents, foster parents,
and stepparents. The youths in the final analytic sample did not differ significantly from the
excluded youths in terms of age, gender, race/ethnicity, intervention status, SES risk,
psychosocial risk, perceived discrimination, harsh parenting, or parental monitoring.

Procedures
All study procedures were approved by the IRBs for San Diego State University, Children’s
Hospital of San Diego, and Oregon Social Learning Center. Parent consent/permission and
child assent were obtained prior to participation. Assessments were completed in the
family’s homes (n = 140) or over the phone for families who had moved from the area (n =
39). Assessments were conducted in English (n = 158) or Spanish (n = 21) based on family
preference. The youths and parents separately completed assessments that each lasted
approximately 2.5 hr. At the end of the assessments, the assessors demonstrated the salivary
cortisol collection procedures.

Measures
Translation and cultural equivalence of measures—The study measures were
translated into Spanish and then back-translated into English and compared to the original
English versions. Modifications were made in consultation with the back-translator. The
final versions of the translated measures were reviewed by native Spanish-speaking
translators. Disagreements among translators were discussed and resolved by consensus to
ensure that the translations corresponded with the Spanish dialect spoken locally. The
reading level of the measures was purposefully kept low due to the low literacy levels of
many of the monolingual Spanish-speaking families. To ensure that the translated measures
were equivalent, we compared the internal reliabilities for the translated Spanish versions
and the original English versions. Reliabilities for the Spanish and English versions were
similar across measures: .67-.95. The lowest coefficient alpha (.67) was found for the
English version of the Parent-Child Conflict Tactics Scale. Although there is no absolute
cutoff number designating an alpha as adequate or inadequate, an alpha of .70 tends to be
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the standard cutoff (Schmitt, 1996). However, because the alpha was .71 when examining
the English and Spanish versions together, this measure was retained for the current study.
Nevertheless, we discuss the implications of the low alpha in our limitations section:
correlations with variables that have low coefficient alphas can be attenuated (Schmitt,
1996).

SES and psychosocial risk—Composite risk scores were constructed for SES and
psychosocial risk. The SES risk score was calculated by standardizing and averaging family
income and parental education scores. Annual, after-tax family income was assessed via
parent report. The parents were provided with a table depicting 11 possible income
categories: “less than $4,900” to “$50,000 or more” in increments of $5,000. Parental
education was categorized as 0 (no GED or high school diploma), 1 (GED or high school
diploma), 2 (some college), 3 (associate’s degree), or 4 (bachelor’s or graduate degree). For
two-parent families, the parental education scores were averaged. SES risk scores were
recoded so that higher scores were indicative of greater risk. Two parents were uncertain of
their family income, and their risk scores were based on parental education only. There were
no missing data for parental education.

The psychosocial risk score was constructed with four indicators of risk: parental
depression, parenting stress, caregiver transitions, and interparental violence. Each has been
associated with dysregulated cortisol patterns (Davies et al., 2008; Dougherty et al., 2011;
Flinn and England, 1997; Koch et al., 2010; Luecken et al., 2009; Pendry and Adam, 2007).
Parental depression was assessed via the Center for Epidemiologic Studies Depression Scale
(Radloff, 1977). The parents were asked to rate the frequency with which they experienced
each item during the past week: 0 (rarely or none of the time) to 3 (most or all of the time).
This scale has been shown to have good construct validity and reliability (Knight et al.,
1997). For the current study, the coefficient alpha for the scale was .91. Parenting stress was
measured via the Parent Daily Report (Chamberlain and Reid, 1987), a 40-item checklist of
daily child problem behaviors and the parental stress associated with these problem
behaviors. Responses were dichotomized as 0 (not stressful) or 1 (stressful). An average
daily parenting stress score was calculated across the 3 salivary cortisol sampling days. This
measure has been shown to have acceptable reliability and validity (Weinrott et al., 1979).
Caregiver transitions were measured via a parent interview to assess any instance in which a
person moved in or out of the child’s home or the child’s primary parent changed since
birth. Interparental violence was measured using the Revised Conflict Tactics Scales (Straus
et al., 1996), which assesses the frequency of various methods for handling conflict with a
romantic partner during the past year: 0 (never) to 6 (more than 20 times). This measure has
been shown to have good construct and discriminant validity and internal consistency
(Straus et al., 1996). For this study, an interparental violence composite was constructed by
averaging responses from the Psychological Aggression and Physical Assault subscales (8
and 12 items, respectively). The coefficient alpha was .80 for psychological aggression and .
81 for physical assault. Data from the psychosocial risk measures were missing for some
participants: parental depression (n = 1), parenting stress (n = 11), and interparental violence
(n = 6). No participant was missing data for more than one measure. As with the SES risk
score, scores on the psychosocial risk measures were standardized and averaged to create a
composite score. The psychosocial risk scores were transformed using a square-root
transformation to normalize its positively skewed distribution.

Perceived discrimination—Perceived racial/ethnic discrimination was assessed using a
12-item, self-report measure for youth adapted by Martinez et al. (2002) from a similar
measure for adults (Kessler et al., 1999). The youths were asked to endorse negative events
that occurred “because of your race, ethnicity, skin color, language, or nationality” during
the past 3 months. For endorsed items, each youth was asked to indicate how stressful each
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event was using a 5-point Likert-type scale. A coefficient alpha for the current sample was .
78. A logarithmic transformation was used to correct for the positively skewed distribution.

Harsh parenting—The Parent-Child Conflict Tactics Scales (Straus et al., 1998), a parent-
report questionnaire, was used to assess the frequency of harsh parenting practices during
the past year: 0 (never) to 6 (more than 20 times). The measure has been shown to have
adequate test-retest reliability, internal consistency, and construct validity (Straus et al.,
1998). For the current study, scores from the Psychological Aggression and Weekly
Discipline subscales were summed to construct an 8-item index of harsh parenting, with a
coefficient alpha of .71. A square-root transformation was used to normalize the positively
skewed distribution.

Parental monitoring—Parental monitoring was assessed via the Monitor and Parent-
Child Relationship Questionnaire (Capaldi and Wilson, 1998). The parents were asked to
rate the frequency of six parental monitoring experiences over the past 6 months (e.g., “How
often has your child played out of adult eyesight and hearing by themselves”): 1 (never) to 5
(very often). Scores were recoded so that higher scores indicate higher levels of parental
monitoring. The coefficient alpha was .72. A square-root transformation was used to
normalize the negatively skewed distribution.

Salivary cortisol—Salivary cortisol was collected three times per day for 3 days (i.e., nine
samples) in the child’s home. Saliva collection occurred 30 min after waking (morning),
between 4:00 and 5:00 p.m. (afternoon), and 30 min prior to bedtime (evening). Prior to
each collection, the youth was instructed not to eat, drink, or brush his/her teeth; deviations
from these guidelines were recorded. The parent also recorded the youth’s general health,
medication use, wake and bed times, and saliva collection times on a brief questionnaire
each day. To stimulate salivation at each sampling time, the youth chewed Trident®
Original Flavor sugarless gum for 1 min and used a straw to expel saliva into a prelabeled
vial. The vials were then labeled with the collection date and time by the parent,
refrigerated, and mailed to the laboratory after all of the samples had been collected. In the
laboratory, the samples were stored at −20° C until they were mailed to the Biochemical
Laboratory at the University of Trier for analysis. The samples were assayed in duplicate
using a competitive solid phase time-resolved fluorescence immunoassay with fluoromeric
end point detection (Dressendörfer et al., 1992). The lower sensitivity limit of this assay is
0.006 μg/dl. The samples from each youth were included in the same assay batch to
minimize within-subject variability. Duplicates varying by more than 15% were reassayed.
The intraassay coefficients of variance ranged 4.44-5.00%, and the interassay coefficients of
variance ranged 6.61-8.31%.

Of the 1611 possible saliva samples from our 179 participants, 34 were missing because
they were not collected or returned, 2 were excluded because of out-of-range cortisol values
(> 2.0 μg/dl), 35 were excluded for being collected outside the specified sampling window,
and 14 were excluded for being collected after an illness or injury. Only participants who
provided two of the three cortisol samples for at least 2 of the 3 sampling days were
included in our analysis (N = 179). For day 1, 88% had three useable samples, 10% had two,
and 2% had one or none. For day 2, 78% had three useable samples, 15% had two, and 7%
had one or none. For day 3, 81% had three useable samples, 13% had two, and 6% had one
or none.

Morning, afternoon, and evening cortisol values were significantly correlated at p < .001
across the 3 sampling days (r = .36-.46, .33-.55, and .36-.38, respectively) and were
averaged across days to create more reliable measures. The average cortisol values for each
sampling time were then transformed using a logarithmic transformation to correct for
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positive skew. In addition, three outliers (i.e., values greater than 2.5 SD above or below the
mean) for the morning, five for the afternoon, and five for the evening were replaced with
less extreme values (i.e., the next highest or lowest value) to further normalize the
distribution for values at each sampling time. Cortisol slope coefficients were calculated by
regressing the untransformed average cortisol values on the average sampling times for each
participant. Higher cortisol slopes indicated a flatter slope (i.e., a smaller decline across the
day). Two cortisol slope coefficients were more than 2.5 SD below the mean and were
replaced with the next steepest slope coefficient. All cortisol variables were standardized so
that each unit of change represented 1 SD.

Covariates
The covariates included age, gender, nonsteroid medication usage, average hours of sleep,
average wake time, and average latency to morning sampling (i.e., the time between wake
time and the morning sampling time). Potential covariates that were not used in the analyses
because they were not associated with race/ethnicity or cortisol slope include intervention
status, level of pubertal development, menstruation status, average expressed negative
emotion, and depressive symptoms.

Statistical Analyses
Bivariate Pearson correlation coefficients were computed to examine the relationships
between the covariates, contextual risk variables, parenting variables, race/ethnicity, and
cortisol slope coefficients. Covariates that were significantly correlated with race/ethnicity
or cortisol slope were retained and incorporated into a hierarchical multiple regression
analysis predicting cortisol slope. Step 1 of the regression model included covariates and
racial/ethnic group variables dummy coded to examine potential differences between youths
in each minority group and the Caucasian youths. (Because only 6 youths were identified as
Asian or Pacific Islander, these youths were included with the multiracial group in our
analyses.) The contextual risk variables were added in Step 2, and the parenting variables
were added in Step 3. To aid in the interpretation of these findings, similar hierarchical
multiple regression analyses were conducted for each sampling time. Partial correlations
from the hierarchical multiple regression models are reported for significant findings to
indicate effect size.

Results
Preliminary Analyses

The average cortisol slope coefficients and average untransformed values for each sampling
time (measured in μg/dl) are shown in Table 1. As expected, the majority of the slope
coefficients (96%) were negative, indicating decreasing cortisol levels across the day.
Bivariate correlations indicated significant associations between race/ethnicity, cortisol
slope, and a number of the covariates, contextual risk variables, and parenting variables (see
Table 2). That is, race/ethnicity was related to age, nonsteroid medication usage, SES risk,
psychosocial risk, perceived discrimination, and parental monitoring; and cortisol slope was
related to gender, wake time, psychosocial risk, and parental monitoring. Likewise, we
found significant associations when examining the bivariate correlations between race/
ethnicity and cortisol slope.

Race/Ethnicity and Cortisol Slope
Step 1 of the hierarchical linear regression, which included the covariates and racial/ethnic
group variables, accounted for a significant amount of the variance in cortisol slope, R2 = .
17, F(9, 160) = 3.79, p < .001 (see Table 3). Significant predictors included wake time and
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being African American. Later wake time was related to flatter cortisol slopes: each
additional hour was associated with an increase of .28 SD (partial r = .26). The African
American youths were also more likely than Caucasian youths to have flatter slopes with an
average increase of .26 SD in cortisol slope for these youths (partial r = .22). No other
covariates or racial/ethnic group variables significantly contributed to cortisol slope.

Step 2, which included the contextual risk variables, contributed to a significant change in
the variance in cortisol slope explained, ΔR2 = .04, F(3, 166) = 2.73, p = .045. Increases in
psychosocial risk were related to flatter cortisol slopes, where each unit increase in
psychosocial risk was associated with an increase of .21 SD in cortisol slope (partial r = .22).
Wake time and being African American remained significant predictors: each additional
hour was associated with an increase of .26 SD (partial r = .25), and identifying as African
American compared to Caucasian was associated with an increase of .24 SD (partial r = .19).

Although Step 3, which included the parenting variables, did not significantly increase the
variance explained in the model, ΔR2 = .03, F(2, 164) = 2.64, p = .074, the full model
accounted for a significant amount of the variance in cortisol slope, R2 = .23, F(14, 164) =
3.54, p < .001. Later wake time, being African American, having greater psychosocial risk,
and having lower parental monitoring were significantly related to having flatter cortisol
slopes: each additional hour was associated with an increase of .24 SD (partial r = .23),
identifying as African American compared to Caucasian was associated with an increase of .
26 SD (partial r = .21), each unit increase in psychosocial risk was associated with an
increase of .19 SD (partial r = .18), and each unit increase in parental monitoring was
associated with a decrease of .19 SD (partial r = −.16). Being African American was still
associated with cortisol once the parenting variables were added to the model. Thus,
differences in parenting did not account for the racial/ethnic differences in diurnal cortisol
slopes. Diurnal cortisol slopes by race/ethnicity are shown in Figure 1.

To aid in the interpretation of these results, a hierarchical linear regression was conducted
for each sampling time. The results of these analyses suggest that the flatter cortisol slopes
for the African American youths resulted from significantly lower morning cortisol values,
even in the fully adjusted model, t(164) = −3.27, p = .001, partial r = −.25. The African
American youths did not differ from the Caucasian youths in afternoon or evening values.
Indeed, there were no significant racial/ethnic differences for the afternoon cortisol values.
The Latino youths had significantly lower evening values compared to the Caucasian
youths, even in the fully adjusted model, t(164) = −2.33, p = .021, partial r = −.18.

Discussion and Conclusions
We examined racial/ethnic differences in diurnal cortisol rhythms in a diverse sample of
preadolescents. Consistent with the results of similar studies with adults (e.g., Cohen,
Schwartz, et al., 2006), the magnitude of the racial/ethnic differences in diurnal cortisol
slope observed in the current study were small. However, these differences persisted even
after controlling for SES risk, psychosocial risk, perceived discrimination, harsh parenting,
and parental monitoring. Specifically, we found that the African American youths had flatter
cortisol profiles (and lower morning levels) than the Caucasian youths. Although there were
no other racial/ethnic differences in diurnal cortisol slope, the Latino youths had lower
evening cortisol levels than the Caucasian youths. Thus, our findings provide additional
evidence for racial/ethnic differences in diurnal cortisol levels (e.g., Cohen, Schwartz, et al.,
2006; Hajat et al., 2010) and suggest that these differences can be observed as early as
preadolescence.
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In addition to racial/ethnic differences, we found that higher levels of psychosocial risk
factors (i.e., parental depression, parenting stress, multiple caregiver transitions, and
interparental violence) and lower levels of parental monitoring were associated with flatter
cortisol slopes in this sample of preadolescent youth. However, these factors did not account
for racial/ethnic differences in cortisol slope. These results further support indications that
parental psychosocial risk impacts children’s HPA system functioning (Davies et al., 2008;
Dougherty et al., 2011; Flinn and England, 1997; Koch et al., 2010; Luecken et al., 2009;
Pendry and Adam, 2007). Parental monitoring also influenced diurnal cortisol rhythms:
youths with less parental monitoring showed flatter cortisol slopes than youths with greater
parental monitoring. These results are consistent with studies demonstrating that less
responsive and involved parenting is associated with flatter diurnal cortisol rhythms (Evans
et al., 2007; Pendry and Adam, 2007). Moreover, our results correspond to findings that an
intervention focused on increasing parental monitoring and responsiveness results in more
typical diurnal cortisol rhythms in preschool-aged foster children (Fisher and Stoolmiller,
2008; Fisher et al., 2007).

In contrast, SES risk, perceived discrimination, and harsh parenting were not associated with
diurnal cortisol slope. Low SES is frequently thought to be linked to cortisol levels;
however, the results from studies examining diurnal cortisol slope are inconsistent in regard
to this relationship (Cohen, Doyle, et al., 2006; DeSantis et al., 2007). Moreover, Cohen et
al. (Cohen, Doyle, et al., 2006; Cohen, Schwartz, et al., 2006) found that risky health
behaviors and psychosocial risk were primarily responsible (up to 94%) for associations
between SES and cortisol levels. Thus, perhaps the risky health behaviors and psychosocial
risk that frequently coincide with low SES drive the relationship between SES and diurnal
cortisol rhythms rather than low SES itself. Indeed, in the current study, greater
psychosocial risk was related to flatter cortisol slopes. Likewise, discrimination is often
speculated to be associated with dysregulated cortisol rhythms; similar to other studies (e.g.,
Cohen, Schwartz, et al., 2006; Suglia et al., 2010), though, we found no association. The
youths in our study endorsed very few items on the measure of perceived discrimination and
might not have experienced the magnitude or chronicity of discrimination that could lead to
dysregulated cortisol rhythms. Alternatively, perhaps minority youths are buffered from the
negative effects of discrimination as a result of their age or social support. Finally,
researchers that have found an association between harsh parenting and cortisol have
focused on infancy and early childhood (e.g., Bugental et al., 2003), when harsh parenting
occurs more frequently (Straus et al., 1998). Thus, the developmental period in which harsh
parenting occurs might be a critical determinant (Shonkoff et al., 2009). Moreover, Deater-
Deckard and Dodge (1997) found evidence that the broader, culturally based motives or the
underlying meaning of harsh parenting practices is of greater import than harsh parenting
practices alone in regard to negative outcomes for children. Thus, the context in which harsh
parenting occurs might be essential. Alternatively, the lower internal reliability for our harsh
parenting measure might have attenuated the correlation between harsh parenting and the
diurnal cortisol slopes (Schmitt, 1996).Little is known regarding why racial/ethnic
differences persist after controlling for contextual risk factors such as SES and psychosocial
risk. Perhaps researchers have not adequately measured risk and resiliency. For example,
most prior researchers (Cohen, Schwartz, et al., 2006; DeSantis et al., 2007; Suglia et al.,
2010) only assessed risk factors experienced within the prior year. Examining risk and
protective factors across the lifespan, particularly at key developmental periods, might
provide more nuanced measures of risk and resiliency (Shonkoff et al., 2009). There might
also be differences in temporal exposure to risk. In nonhuman research, intermittent stress
exposure has been shown to be associated with resilience in contrast to the negative
outcomes associated with chronic stress exposure (Lyons et al., 2010). Moreover, the
prenatal period might be particularly relevant. Maternal stress during pregnancy, regardless
of gestational period, has been associated with flatter cortisol rhythms (Obel et al., 2005)
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and with poor infant health (Beijers et al., 2010). Furthermore, African American women
have been shown to experience more stressors during pregnancy than Caucasian women,
delivering infants with lower average birth weights and increased complications (Oklahoma
State Department of Health, 2009). Examining intergenerational risk via differential
exposure to prenatal stress and other environmental stressors throughout childhood might
provide insight into such diurnal cortisol rhythms.

Genetic differences could also contribute to the disparate diurnal cortisol rhythms of racial/
ethnic minorities. Genetic differences are believed to have a greater influence on cortisol
production in the morning than in the afternoon or evening (Bartels et al., 2003). Therefore,
the finding that African Americans have lower morning cortisol levels compared to
Caucasians might reflect genetic differences. Although strong heritability has been
demonstrated for morning cortisol levels, Franz et al. (2010) found that, in a study of twins,
morning cortisol concentrations are also responsive to environmental factors. Although late
afternoon and evening levels are believed to be more strongly influenced by environmental
factors (Bartels et al., 2003), our results suggest that African American youths do not differ
from Caucasian youths in their evening cortisol levels. In contrast, higher evening levels
among African Americans have been reported in adolescence (DeSantis et al., 2007) and
adulthood (Cohen, Schwartz, et al., 2006; Hajat et al., 2010; Suglia et al., 2010). Thus, the
increased evening cortisol levels typically found in African American adults might not
emerge until after middle childhood.

The Latino youths in our study had diurnal cortisol rhythms that largely (except for lower
evening levels) resembled those of the Caucasian youths. In previous studies, Latino adults
have shown similarly steep declines in cortisol late in the day despite increased stress (Hajat
et al., 2010; Suglia et al., 2010). However, these researchers did not examine potential
protective factors such as social support or cultural factors that could account for these
differences in evening cortisol levels. Indeed, Latinos have been shown to have strong social
support within their families and communities and cultural values that might attenuate the
effects of chronic stressors (Gallo et al., 2009). In a study with Mexican-American adults,
Mangold et al. (2010) found that higher levels of acculturation were associated with
attenuation of the cortisol awakening response, suggesting that a loss of protective cultural
values might negatively impact the HPA system.

Our study was limited by several factors. First, salivary cortisol collection was limited to 3
times per day, which precluded an examination of the cortisol awakening response. Second,
although the parents reported child wake time and saliva collection times, we did not
monitor these times electronically. Thus, we cannot ensure the accuracy of the parent
reports. Given the link between parental monitoring and diurnal cortisol slope, perhaps the
parents who monitored their children more closely also complied with the saliva collection
protocol more accurately; thus, their children might have had steeper slopes (owing to
higher morning cortisol levels) compared to children with less parental monitoring.
However, even when parental monitoring was included in the analytic model, we found
racial/ethnic differences in diurnal cortisol slope and morning cortisol levels. Moreover, we
included the length of time between wake time and the morning sampling time as a
covariate, but it did not predict diurnal cortisol slope, suggesting that our findings are not
merely a lack of compliance. Additionally, the results from studies that have employed
electronic monitoring to ensure compliance (e.g., Hajat et al., 2010) were similar to our
results in terms of the racial/ethnic differences in diurnal cortisol slope. Third, future
researchers might benefit from using longitudinal studies to examine causality; larger racial/
ethnic group sample sizes, especially for Asian Americans and Pacific Islanders; less
reliance on parent reports by including more child reports and/or observational measures of
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risk and protective factors; and assessments of body mass index, risky health behaviors (e.g.,
smoking and exercise), and prenatal and genetic factors.

Despite these limitations, our results offer a unique look into racial/ethnic differences in
diurnal cortisol rhythms among a diverse sample of at-risk preadolescent youths. Consistent
with studies of adolescents and adults, the African American youths in our study had
significantly flatter diurnal cortisol slopes and lower morning levels compared to the
Caucasian youths. Overall, the cortisol slopes for the Latino youths did not differ from those
of the Caucasian youths, but their evening cortisol levels were significantly lower. SES risk,
perceived discrimination, and harsh parenting were not associated with cortisol slope.
However, less psychosocial risk and greater parental monitoring was associated with steeper
cortisol slopes. The role of parental monitoring and other parenting behaviors on diurnal
cortisol rhythms should continue to be examined, especially in high-risk families. To better
inform prevention/intervention efforts aimed at decreasing health disparities among racial/
ethnic minorities, additional research is needed to assess risk across the lifespan, to examine
the developmental trajectory and emergence of disparate cortisol slopes in African American
youths, and to disentangle the genetic and environmental contributions on the HPA axis.
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Highlights

• Racial/ethnic differences in diurnal cortisol rhythms in preadolescent youth.

• African American youths had significantly flatter cortisol slopes than
Caucasians.

• Latino youths had significantly lower evening cortisol levels than Caucasians.

• Psychosocial stress and less parental monitoring linked to flatter cortisol slopes.

• Racial/ethnic differences in cortisol remained when contextual risk was
controlled.
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Figure 1.
Racial/ethnic differences in cortisol patterns. Note. Adjusted means, after controlling for the
covariates, contextual factors, and parenting variables, are for the raw, untransformed
cortisol values. *Caucasian > Latino/Hispanic, p < .05. **Caucasian > African American, p
< .01.
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