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Psychological and Environmental Correlates of HPA Axis
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This study examined bereaved children’s HPA-axis functioning (cortisol awakening response; CAR) in relation to psychological distress,
coping, and surviving parents’ grief reactions. Participants included 38 children (20 girls) with recent parental loss (previous 6 months)
and 28 of their surviving caregivers (23 women) who were assessed using self-report instruments and in-person, semistructured interviews.
Interviews involved discussions about the child’s thoughts and feelings related to the loss. Participants provided 3 saliva samples at home
(awakening, 30 minutes later, and evening) over 3 successive days, beginning on the day following the interview. Results show a significant
relation between dampening of the child’s Day 1 CAR and more symptoms of anxiety (r = −.45), depression (r = −.40), posttraumatic
stress (r = −.45), and maladaptive grief (r = −.43), as well as higher levels of avoidant coping (r = −.53). Higher levels of parental
maladaptive grief were also associated (r = −.47) with a dampening of the child’s Day 1 CAR. Our results raise the possibility that
blunted CAR may be a result of accumulating allostatic load and/or a result of emotionally challenging events (discussions regarding
the deceased) and their subsequent processing (or lack thereof) within the family, which may be particularly stressful for those bereaved
children experiencing high levels of psychological distress, avoidant coping, and parental maladaptive grief.

Parental loss during childhood is a significant public health
problem, with the most recent projected estimate of 25 million
newly orphaned youth worldwide in 2010 alone (UNAIDS,
UNICEF, & USAID, 2004). Symptoms of distress are evident
in parentally bereaved children (Goenjian et al., 2009; Kaplow,
Saunders, Angold, & Costello, 2010), and a significant mi-
nority (approximately 10%; Dowdney, 2000; Melhem, Porta,
Shamseddeen, Walker Payne, & Brent, 2011) exhibits clini-
cally disruptive grief reactions. The biological, psychological,
and environmental predictors of such reactions are still largely
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unknown. In the midst of ongoing developmental changes, be-
reaved children depend heavily on their immediate caretaking
environment to help facilitate their mourning (Clark, Pynoos,
& Goebel, 1994). Accordingly, efforts to distinguish between
features of positive adjustment versus maladjustment follow-
ing bereavement in youth must address grief and mourning
within the broader context of both individual (e.g., biological
mechanisms, coping strategies) and socioenvironmental (e.g.,
parental psychopathology) factors that may diminish, promote,
or serve as markers of these outcomes (Kaplow, Layne, Pynoos,
Cohen, & Lieberman, 2012). The identification of biological
and psychosocial mechanisms linking childhood bereavement
to psychiatric symptoms will help to inform the development
of targeted interventions for at-risk bereaved youth.

The hypothalamic–pituitary–adrenal (HPA) axis and its end
product, cortisol, play a key role in mediating the nega-
tive impact of stress on the onset, course, and pathophysiol-
ogy of psychiatric disorders (Adam & Kumari, 2009; Pfeffer,
Altemus, Heo, & Jiang, 2007) and could serve as a mediator of
or risk marker for maladaptive responses to early parental loss.
Short-term elevations in cortisol are critical for survival under
stressful circumstances, but prolonged exposure to high corti-
sol levels appears to be associated with serious health risks
(Bevans, Cerbone, & Overstreet, 2008). Hypercortisolemia
or impaired feedback control of the HPA axis, for example,
are well-established biomarkers of depression, in both adults
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(e.g., Gold, Goodwin, & Chrousos, 1988; Young, Haskett,
Murphy-Weinberg, Watson, & Akil, 1991) and children/
adolescents (e.g., Kaufman et al., 1997; Rao et al., 1996). A
growing body of evidence, however, suggests that blunted reac-
tivity in this system also may play a role in the pathophysiology
of stress-related disorders (for review see Gunnar & Vasquez,
2001).

“Hypocortisolism” can be characterized by low cortisol
secretion, flat cortisol production patterns during the day,
or blunted cortisol responses to stressors (Heim, Ehlert, &
Hellhammer, 2000); all of these have been associated with
exposure to early life stress. Early life adversity may provoke
frequent elevations in cortisol that lead to compensatory
downregulation and reduced activity of the HPA axis in later
life (Gunnar & Vasquez, 2001). Others (e.g., Hellhammer
& Wade, 1993; McEwen 1998) have similarly argued that
hypocortisolism can reflect allostatic load, defined as the
cumulative burden and physiological consequences of chronic
exposure to heightened neuroendocrine response that results
from chronic stress. For example, a history of repeated trauma
exposure in youth (higher levels of both previous and recent
trauma, including the death of a loved one) is associated with
blunted morning cortisol levels (Bevans et al., 2008). A poorly
reactive stress system, perhaps created by early adversity
exposure, may then contribute to psychiatric vulnerability.
Consistent with this view, lower morning cortisol levels and
a blunted cortisol response have been associated with poor
parental responsiveness, a neglectful environment, and inse-
cure attachment patterns (Carlson & Earls, 1997; Spangler &
Grossman, 1993) during infancy and early childhood, all of
which may contribute to psychopathology risk.

Efforts to link HPA axis dysfunction directly to psychiatric
symptoms in youth have produced variable results. High cor-
tisol levels were positively associated with PTSD symptoms
in trauma-exposed children, but only when the trauma was re-
cent (past year); with prior trauma this relationship disappeared
(nonsignificant) and its directionality was reversed (Weems &
Carrion, 2007). Low morning cortisol levels were also asso-
ciated with increased PTSD symptoms in an Armenian earth-
quake study (Goenjian et al., 1996). The very few studies of
parentally bereaved children that have examined links between
cortisol and psychiatric symptoms show a similar hypocorti-
solism response. A greater number of negative life events fol-
lowing the loss of a parent predicted lower cortisol levels (mea-
sured before, during, and after a conflict discussion task with
the surviving parent) 7 years later (Hagan, Luecken, Sandler,
& Tein, 2010). In a retrospective study of college students, early
loss experience was associated with decreased salivary cortisol
response to awakening (Meinlschmidt & Heim, 2005).

Inconsistencies in the extant literature are not surprising
given that published studies have examined very different types
of stressors (e.g., natural disasters, abuse, parental loss)—in
samples that have differed in age, gender, time since trauma and
duration of trauma—and have used differing measures of HPA
axis function (e.g., mean cortisol levels, cortisol awakening

response, diurnal decline, challenge reactivity; Adam &
Kumari, 2009; Gunnar & Vasquez, 2001). The ability to ob-
tain cortisol data noninvasively has made studies in children
much more feasible, but there has been a tendency to treat dis-
parate HPA axis measures equivalently and to regard “hyper” or
“hypo” activity simplistically. Extensive use of salivary corti-
sol measures in epidemiological work has increasingly focused
on the cortisol awakening response (CAR) and diurnal decline,
which can be efficiently obtained by sampling upon awaken-
ing, 30 minutes later, and in the evening (Adam & Kumari,
2009). The normal circadian rhythm of cortisol produces ris-
ing levels in the early morning hours, a further abrupt rise that
commonly leads to the highest levels of the day 30 to 45 min-
utes after awakening, and falling levels through the rest of the
day to an evening nadir. The CAR, calculated as the magni-
tude of rise from awakening to 30 minutes thereafter, appears
to be influenced by different regulatory processes than the re-
maining diurnal profile (Rosmalen et al., 2005), and it likely
provides different information about the stress system than do
other measures of HPA reactivity. We chose to focus our analy-
ses on the CAR because it has been the component of cortisol’s
circadian rhythm most extensively examined in psychosocial
stress studies, and because it has been standardized in a way
that facilitates comparison across studies.

Despite variation in methods and results, a growing body of
evidence supports the idea that reduced stress reactivity may
be associated with more maladaptive outcomes. Hypocorti-
solism has been linked in adults with avoidant coping strate-
gies (Tull, Sheu, Butler, & Cornelious, 2005) and a history of
parental psychopathology (Luecken & Appelhans, 2006). In
trauma-exposed children (including those exposed to parental
loss), avoidant coping and/or emotional suppression (Kaplow,
Dodge, Amaya-Jackson, & Saxe, 2005; Kaplow, Gipson,
Horwitz, Burch, & King, in press; Shapiro, Kaplow, Dodge,
& Amaya-Jackson, 2012) as well as poor functioning of the
surviving caregiver (Lin, Sandler, Ayers, Wolchik, & Luecken,
2004) predict psychological distress. Each likely factors into the
relation between grief and HPA axis activity, but these complex
relations have yet to be examined in parentally bereaved youth.

This study examined bereaved children’s HPA-axis function-
ing, as measured by the CAR, in relation to psychological dis-
tress, coping, and the surviving parent’s grief response. We
hypothesized that greater child psychiatric symptoms, child
avoidant coping, and parental psychopathology would each be
associated with a dampening of child CAR. To our knowledge,
this is the first study to focus specifically on the CAR as a
measure of HPA axis functioning in relation to both psycholog-
ical and environmental factors in parentally bereaved children
following recent parental death.

Method

Participants and Procedures

Participants were 38 children (20 female) with recent parental
loss (previous 6 months) and 28 of their surviving caregivers
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Table 1
Descriptive Data for Variables of Interest

Variable M SD

Day 1 CAR 0.11 0.22
Day 2 CAR 0.09 0.21
Day 3 CAR 0.06 0.22
Depressive symptoms 6.41 4.66
Maladaptive grief 59.57 27.98
Anxiety symptoms 51.99 21.36
Posttraumatic stress symptoms 24.71 15.33
Avoidant coping 17.67 10.71
Life stress 9.02 4.66
Maladaptive grief (parent)a 25.95 8.58

Note. N = 38. CAR = cortisol awakening response.
an = 28.

(23 females). All surviving caregivers were either biological
or adoptive parents, and all children lost either their biological
or adoptive parent. Twenty-eight unique families participated;
five of these had multiple children participating in the study.
Children were aged 7–12 years (M = 9.6; SD = 2.04), 71%
White, 13% Black, 11% Asian American, and 6% Hispanic or
other, and were recruited through bereavement support centers
and advertisements in three cities in Michigan.

Children’s surviving caregivers were, on average 42.76 years
old (SD = 8.33); the sample of surviving parents had a similar
racial composition to the sample of children. A mean of 75.29
days (SD = 47.10) had elapsed since the parent’s death. Most
deceased parents died of a sudden (40%) or anticipated (34%)
natural cause (i.e., disease); fewer died from an accident (13%)
or suicide (13%).

Assessments involved self-report instruments and in-person,
semistructured interviews (conducted separately by trained in-
terviewers with parents and children). Parents provided in-
formation about their own mental health as well as their
child’s mental health, descriptive details of the loss, the fam-
ily’s broader circumstances and functioning, and demograph-
ics. Children provided information about their own thoughts
and feelings about the death, mental health, coping, and family
functioning. At the conclusion of the interview, each parent–
child dyad participated in an interaction task in which they
responded to two prompts designed to elicit positive memories
about the deceased parent and generate conversation between
parents and children. Communication efficacy was scored us-
ing a behavioral coding protocol; scores were retained for use
in a separate study of parent–child communication following
loss (see Shapiro, Howell, & Kaplow, in press). Families were
compensated monetarily.

Participants were asked to provide saliva samples in their
homes at three different time points (upon awakening, 30 min-
utes later, and in the evening) over the course of 3 days,
beginning the day after the interview. Saliva was collected using

Salivette sampling tubes (Sarstedt, Nümbrecht, Germany) and
samples were frozen (in home freezers and then at −80◦C in the
lab) until thawed, centrifuged (15 min, 3000 g, and 4◦C), and
the supernatants used for assay. Cortisol levels were determined
by enzyme immunoassay (EIA, Salimetrics, State College, PA)
and each sample was assayed in duplicate. The sensitivity of the
assay was .003 μg/dL. The intra-assay coefficient was 9.13%
and 6.25% for low and high hormone, respectively. The in-
terassay coefficient for low and high hormone was 11.63% and
7.87%. The CAR was calculated as cortisol rise from awaken-
ing to 30 minutes later.

Measures

Life stress was assessed using the Negative Life Events Scale
(NLES; Sandler et al., 1992), consisting of 36 items. Care-
givers reported (yes/no) whether their child had experienced
death-related adversities (e.g., “other kids teased your child be-
cause of his/her parent’s death”) or general stressful life events
(e.g., “you lost your job”) since the death, with yes responses
summed to create a total score. Summed scores ranged from
4–18 adversities (M = 9.26; SD = 4.51).

Child anxiety was measured using the Multidimensional
Anxiety Scale for Children, a self-report measure of generalized
anxiety (MASC; March, Parker, Sullivan, Stalings, & Conners,
1997). The MASC includes 39 items (e.g., “I try to stay near
my mom or dad”), which are rated on a 4-point scale from 1=
Never true to 4 = Often true (α = .92). Scores ranged from 16
to 91 (M = 50.21; SD = 20.10). A score of 65 or above typi-
cally represents clinically significant anxiety symptoms. Nine
children (21%) met or exceeded this cutoff.

Child depression was assessed using the Short Mood and
Feelings Questionnaire (SMFQ; Angold et al., 1995). The
SMFQ is a 13-item self-report measure of depressive symp-
toms within the past 2 weeks (α = .79). Items (e.g., “I felt
miserable or unhappy”) are rated on a 3-point scale from 1 =
Not true to 3 = True; summed scores ranged from 0 to 19
(M = 6.15; SD = 4.53). A score of 8 or higher typically rep-
resents clinically significant symptoms; 13 children (31%) met
or exceeded this cutoff.

Posttraumatic stress symptoms (PTSS) were assessed with
the UCLA PTSD Reaction Index (Steinberg, Brymer, Decker,
& Pynoos, 2004). Items (e.g., “When something reminds me
of what happened I get very upset, afraid or sad”) are rated
on a 5-point scale from 0 = Never happens to 4 = Happens
most of the time. The total score was the sum of ratings for
17 symptoms (α = .91); summed scores ranged from 0 to 55
(M = 24.71; SD = 15.33). A score of 38 or higher represents
clinically significant symptoms of PTSD; five children (14%)
met or exceeded this cutoff.

Child maladaptive grief was assessed with the Inventory of
Complicated Grief-Revised (ICG-R; Melhem, Moritz, Walker,
Shear, & Brent, 2007). The ICG-R is a measure of maladap-
tive grief, modified for use with children, containing 36 items
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(e.g., “I feel like the future has no meaning or purpose with-
out my mom/dad”), which are rated on a 5-point scale from
1 = Never to 5 = A lot (α = .93). Summed scores ranged from
14 to 115 (M = 55.90; SD = 28.83). Clinical cutoff scores have
yet to be empirically derived for this measure in samples of
bereaved children.

Avoidant coping was assessed with the Active Inhibition
Scale (Ayers, Sandler, & Twohey, 1998), an inventory of
avoidant coping behaviors developed for use with bereaved
youth. Eleven items (e.g., “When you’ve felt sad, you tried not
to let anybody know”) are rated on a 5-point scale from 1 =
Never to 5 = A lot (α = .88). Summed scores ranged from 1 to
42 (M = 17.75; SD = 10.65).

Parent maladaptive grief was assessed with the PG-13, based
on proposed diagnostic criteria for Prolonged Grief Disorder
(Prigerson et al., 2009). Twelve items (e.g., “Since the time of
your loss, how often have you felt yourself longing or yearning
for the person who died”) are rated on a 5-point scale from
1 = Not at all to 5 = Several times a day and are summed to
create a maladaptive grief score (α = .87). Maladaptive grief
scores ranged from 12 to 48 (M = 25.65; SD = 8.70). A score
of 25 or higher represents clinically significant symptoms of
complicated grief; 28 surviving parents (46%) met or exceeded
this cutoff.

Data Analysis

Bivariate analyses used Pearson’s correlations and mean dif-
ferences assessed via t tests. Due to concerns about our small
sample size, statistical power, and risk of a Type I error when
conducting multiple comparsions, further analyses examined
associations among variables of interest and Day 1 CAR only.

Five participating families had multiple children in the study,
suggesting a potential confounding effect of nonindependent
data. To correct for this possibility, all further analyses were
conducted using linear mixed modeling, which accounts for
potential correlations among responses provided by children in

the same family. Linear mixed models assessed associations be-
tween Day 1 child CAR and (a) each of the symptom domains
(child posttraumatic stress, anxiety, maladaptive grief, and de-
pression); (b) child avoidant coping; and (c) parent maladaptive
grief.

Results

Descriptive data for cortisol and other variables are presented
in Table 1. Pearson’s correlations and t tests showed that race,
age, life stress, the cause of death, and length of time since
loss were not associated with our primary variables of interest,
so we did not control for them in further analyses. Although
girls exhibited higher levels of PTSD symptoms than boys,
t(33) = −2.35, p = .025, no gender differences were noted
among any of the other variables. Bivariate analyses showed
very little association between children’s Day 2 or Day 3 CAR
and symptom domains of interest.

Results (see Table 2) showed significant rela-
tions between a dampening of child CAR (reduc-
tion in slope between a.m. wake-up and 30 minutes
later) and more symptoms of child posttraumatic stress, F(1,
22.6) = 7.10, p < .05; anxiety, F(1, 25.19) = 6.26, p < .05;
maladaptive grief, F(1, 22.67) = 7.07, p < .05; and depression,
F(1, 25.92) = 4.93, p < .05. A dampening of CAR was also
associated with children’s greater use of avoidant coping, F(1,
22.47) = 10.06, p < .01, as well as more parent maladaptive
grief symptoms, F(1, 26.13) = 9.39, p < .01.

Post hoc analyses searched for links between psycholog-
ical measures and absolute levels of cortisol at awakening,
30 minutes later, and in the evening. Even using loose cri-
teria (by not correcting for multiple comparisons), none of
these correlations were significant, except for a few with
the +30 minute sample, which were redundant with the
CAR associations because this also captures the response to
awakening.

Table 2
Correlations Between Variables of Interest

1. 2. 3. 4. 5. 6. 7. 8.

1. Day 1 CAR –
2. Day 2 CAR .02 –
3. Day 3 CAR .32 .28 –
4. Anxiety − .45* − .27 − .14 –
5. Posttraumatic stress − .45* − .31 − .01 .62*** –
6. Avoidant coping − .53** − .36 − .21 .59*** .70*** –
7. Depression − .40* − .33 .02 .69*** .67*** .48** –
8. Maladaptive grief − .47** − .33 .32 .77*** .79*** .79*** .73*** –
9. Maladaptive grief (parent)a − .43* .19 − .38* .26 .08 .38* − .07 .24

Note. N = 38. CAR = cortisol awakening response.
an = 28.
*p ≤ .05. **p ≤ .01. ***p ≤ .001.
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Discussion

Findings support links between avoidant coping, child psycho-
logical distress, parental maladaptive grief, and a dampened
CAR in parentally bereaved children. These findings are con-
sistent with other studies that have viewed hypocortisolism as a
marker of maladaptation. Hypocortisolism can reflect allostatic
load (Hellhammer & Wade, 1993; McEwen 1998) and appears
to develop in some youth following prolonged periods of el-
evated cortisol in response to trauma or extended periods of
general life stress. Given that the death of a parent is not an iso-
lated incident (e.g., parental loss often occurs in the context of
other significant life stressors; Kaplow et al., 2010), may have
been anticipated for months or years (i.e., 34% of our sample
experienced an anticipated death), and is usually followed by
numerous secondary adversities (Hagan, Luecken, Sandler, &
Tein, 2010), the current study’s findings may indeed support
the idea that accumulating allostatic load can lead to blunted
HPA axis reactivity, at least as reflected in the CAR.

Follow-up, longitudinal work is needed to test the hypoth-
esis that accumulated burdens of early trauma/stress can alter
set points in stress response systems that contribute to failures
in normal system activation and subsequent development of
psychiatric symptoms. There are numerous potential pathways
through which this could occur including compromised parent–
child communication, which is often identified in stressed
and/or depressed mothers (Shapiro et al., in press; Yehuda,
Halligan, & Bierer, 2001), predicts both parents’ (Granger
et al., 1998) and children’s cortisol levels (Smeekens, Riksen-
Walraven, & van Bakel, 2007), and may be more likely to occur
when individuals employ avoidant coping strategies. Our own
prior work suggests that in trauma-exposed children (includ-
ing those exposed to parental loss), avoidant coping predicts
psychological distress (Kaplow et al., 2005, in press; Shapiro
et al., 2012). Here we show that avoidant coping also predicts a
blunted CAR. Others have demonstrated that poor functioning
of the surviving caregiver (Lin et al., 2004) predicts psychologi-
cal distress in the child, and here we show that this also predicts
blunted child CAR. The causal path may lead from parent-
ing factors that contribute to poor coping with loss within some
families (e.g., avoidant coping responses, poor communication)
and together contribute to accumulating allostatic load and re-
duced HPA axis reactivity. Our data, however, cannot tell us if
the altered CAR is a biomarker of pre existing vulnerability,
or reflects a mediating pathway from early life stress exposure
to psychiatric symptom expression. Thus, larger, longitudinal
studies are needed.

Another explanation for blunted CAR is suggested by our
finding that the associations detected were consistent across
measures for Day 1 CAR, but largely disappeared for Day 2
and Day 3 CAR. Much of the literature has framed HPA axis
biomarkers as predictors of clinical outcomes, but our results
raise the possibility that blunted CAR seen in the more troubled
children was a result of stressful and emotionally challenging
events on the interview day. Interviews asked children to reveal

thoughts and feelings about the deceased parent. Although not
an explicit part of the current study, the assessment concluded
with a parent–child interaction task during which they were
asked to talk together about positive memories of the deceased
as well as characteristics that the child may have had in com-
mon with the deceased parent. How could these events or their
subsequent processing within the family (or lack thereof) im-
pact next-day CAR and not have a similar impact on Day 2 and
Day 3 CAR?

The CAR may primarily reflect adrenal responsivity
(Schmidt-Reinwald et al., 1999) rather than more central as-
pects of HPA regulatory control, and may be shaped by both
neural processes associated with the awakening cycle (Clow,
Hucklebridge, Stalder, Evans, & Thorn, 2010) and psycho-
logical processes occurring during sleep (Born, Hansen, Mar-
shall, Molle, & Fehm, 1999). Evidence suggests that CAR
may be most strongly shaped by state factors (Armario,Valles,
Dal-Zotto, Marquez, & Belda, 2004; Stalder, Evans, Huckle-
bridge, & Clow, 2010). A recent review of CAR neurobiology
(Clow et al., 2010) highlights its inconsistent relationship with
psychosocial and health variables, emphasizes the role of ex-
trahypothalamic factors in shaping its cortisol rise, and sug-
gests its most critical role may be in the transition from sleep
to wakefulness, with significant regulation by the suprachi-
asmatic nucleus through neural modulation of adrenal sensi-
tivity to adrenocorticotropic hormone. This response appears
to be carefully orchestrated by interacting systems managing
the transition from sleep. Consistent with this view, chaotic
or unpredictable sleep/wake cycles have been associated with
blunted daytime cortisol pattern for some populations of chil-
dren (Gunnar & Vasquez, 2001).

It is possible that the content of the interview itself, espe-
cially the parent–child interaction in which discussions regard-
ing memories of the deceased person were the focus, induced
distress primarily for those children exhibiting avoidant coping
patterns and experiencing parental maladaptive grief, which
may have contributed to disrupted sleep and subsequent blunt-
ing of the next-day CAR. Behavioral coding of the dyadic
parent–child interviews from this sample indeed suggests that
children’s observed discomfort during the interaction predicts
next-day CAR blunting (Shapiro, 2012), and other studies have
found that parent–child discussions may produce declining cor-
tisol patterns (Adam, Klimes-Dougan, & Gunnar, 2007). The
fact that the only significant correlate of Day 2 or 3 CAR is
parental maladaptive grief is consistent with the idea that the
interview itself may have served as a standardized trauma or loss
reminder (Layne et al., 2006), which created more temporary
disruptions in those families already struggling with maladap-
tive grief reactions, perhaps contributing to sleep disruption and
CAR blunting.

Existing evidence strongly supports the idea that prior-
day emotional experiences significantly shape next-day CAR
(Stalder et al., 2010). Further work is needed to determine
whether this occurs secondarily through effects on sleep, or
through an interaction between acute emotional experiences
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and neuroendocrine control system set points shaped by prior
stress exposures. The latter is more consistent with the accumu-
lating allostatic load hypothesis proposed earlier, wheras sleep
mediation suggests a different mechanism. Both factors may be
in play, and each may be more strongly reflected in different
measures of HPA axis function. Further work exploring both of
these possibilities must take into account the complexity of the
biology involved in HPA axis functioning.

Limitations

The small, relatively homogenous sample may prohibit gener-
alizability and the cross-sectional study design precludes causal
inferences. The small sample size also may have affected our
ability to detect significant results; post hoc power analyses
for our hypothesized correlations identified a probability of be-
tween 59.4% and 86.3% of detecting correlations of the magni-
tude identified here using a sample of this size, suggesting that
a larger sample might yield more stable results.

Although the duration of time since the death was not sig-
nificantly associated with any of our variables of interest, other
studies have noted the potentially important role of time since
trauma in the relation between exposure to trauma and cortisol
(Bevans et al., 2008; Weems & Carrion, 2007). Future stud-
ies of bereaved youth that include not only the time since the
death, but the duration of ongoing stressors (including possible
anticipation of the death) prior to the death itself are needed to
better understand how timing and duration of trauma exposure
may play a role in the CAR.

Finally, the measure of childhood maladaptive grief (the In-
ventory of Complicated Grief-Revised; Melhem et al., 2007)
was developed and validated on samples of grieving adults,
and patterns of maladaptive grief are likely to differ in children
(Nader & Layne, 2009). Future studies would benefit from
grief-related assessment tools grounded in developmental the-
ory and designed to capture potential age-related manifestations
of grief dimensions.

Clinical Implications

An understanding of the role of HPA psychobiology in relation
to childhood bereavement can help reduce bereavement-related
psychopathology and promote healthy development and adap-
tive resilience. Specifically, the identification of modulators of
the HPA axis can guide efforts to reduce exposure to the types of
bereavement-related stress that are damaging to children’s psy-
chological health. A recent study of bereaved children provides
evidence that preventive interventions may mitigate the nega-
tive effects of early adversity on the neuroendocrine system.
Specifically, children participating in a family-focused inter-
vention for parentally bereaved youth exhibited higher cortisol
levels (i.e., less attenuated cortisol secretions) 6 years later
compared to children in the control condition (Luecken et al.,
2010).

The preliminary and cross-sectional nature of the current
study, as well as the relative dearth of studies examining the

CAR in relation to psychiatric symptoms in bereaved youth
prevent us from reaching definitive conclusions regarding the
specific clinical implications of our findings. It appears, how-
ever, that bereaved children who exhibit a dampened CAR,
avoidant coping strategies, and have surviving parents who ex-
perience maladaptive grief reactions may be at increased risk
for anxiety, depression, posttraumatic stress, and maladaptive
grief. Gunnar and Vasquez (2001) speculate that a dampened
CAR, in addition to increasing risk for psychiatric symptoms,
may also alter the child’s capacity to maintain alertness during
the day, and over the longer term, hypocortisolism may impact
brain development, cognitive functioning, and immune system
functioning. Understanding the specific biological mechanisms
associated with behavioral, psychological, and physical health
symptoms in bereaved youth will aid the further development
and adaptation of interventions to reduce the potentially detri-
mental impact of unavoidable stress associated with parental
death.
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