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Abstract
Research linking post-traumatic stress disorder (PTSD) to hypercortisolism in laboratory
experiments was extended to a natural clinical setting. Mothers of children diagnosed with a life-
threatening illness (N = 92) completed standardized measures of PTSD and provided a salivary
cortisol sample during their child’s medical check-up (Time 1) and again 24 h later, after the threat
of possible negative medical reports was removed (Time 2). Women who met diagnostic criteria
for PTSD exhibited significantly higher cortisol levels at Time 1 compared to women who did not
meet criteria for a diagnosis. No significant differences were observed for cortisol levels at Time 2
between the women with and without PTSD. These findings extend current laboratory findings
linking hypercortisolism and PTSD to a natural, stressful situation. Implications for understanding
the etiology of PTSD as well as for possible prevention and intervention options are discussed.
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1. Introduction
Approximately 13 million people nationwide are diagnosed with post-traumatic stress
disorder (PTSD), with women being diagnosed nearly twice as often as men (Kessler,
Sonnega, Bromet, Hughes, & Nelson, 1995; Olff, Langeland, Draijer, & Gersons, 2007).
One group of women that may be particularly vulnerable is mothers of children diagnosed
with a chronic life-threatening illness. Rates for PTSD reportedly range from 7% to 14% for
mothers of children diagnosed with cancer, and are equally prevalent among mothers of
children diagnosed with other chronic illnesses such as type I diabetes (Kazak et al., 2004;
Landolt et al., 2002; Stoppelbein & Greening, 2007). In addition to causing serious personal
distress, individuals diagnosed with PTSD are at an increased risk for such comorbid
conditions as depression, suicidality, and anxiety-related disorders (Brady, Killeen,
Brewerton, & Lucerini, 2000). Manne, Du Hamel, Galleli, Sorgen, and Redd (1998), for
example, found that approximately 25% of mothers of pediatric cancer patients also
exhibited major depression and or generalized anxiety disorder. Psychosocial consequences
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for society including absenteeism from work, unemployment, and the high utilization of
health-care services further underscore the magnitude of the sequelae as well as the merit of
research investigating the underlying etiological mechanisms for PTSD.

There has been considerable research focusing specifically on the neurobiological
underpinnings of PTSD, which has revealed differences in the basal functioning and
reactivity of the hypothalamic–pituitary–adrenal (HPA) axis in patients with PTSD
compared to control groups (Yehuda, 2002). The HPA axis mediates the human stress
response through the release of corticotropin releasing factor (CRF) from the hypothalamus,
which in turn stimulates the secretion of adrenocorticotropin releasing hormone (ACTH)
from the pituitary gland. ACTH then stimulates the release of cortisol from the adrenal
glands which acts as part of a feedback loop to regulate HPA-axis activity. Evidence has
emerged over the last decade linking PTSD to aberrant HPA-axis functioning. For example,
studies examining central nervous system markers of HPA-axis functioning including CRF
levels in the cerebrospinal fluid (CSF) reveal elevated levels of CRF among individuals
diagnosed with PTSD when compared to a control group (Baker et al., 1999; Bremner et al.,
1997; Sautter et al., 2003).

There is also support for aberrant peripheral basal cortisol concentrations but these findings
are equivocal. A number of studies, for example, have documented significantly lower levels
of urinary and plasma cortisol among individuals with PTSD following different types of
traumatic events including motor vehicle accidents (Delahanty, Raimonde, & Spoonster,
2000; Delahanty, Raimonde, Spoonster, & Cullado, 2003), having a child diagnosed with a
chronic illness (Glover & Poland, 2002), combat (Yehuda et al., 1990), and breast cancer
(Luecken, Dausch, Gulla, Hong, & Compas, 2004). Interestingly, police officers with post-
traumatic stress show lower levels of salivary cortisol (Neylan et al., 2005) as well as a
significantly reduced increase in cortisol upon awakening (Wessa, Rohleder, Kirschbaum, &
Flor, 2006). Compared to individuals with other psychiatric diagnoses, trauma survivors
with PTSD have been found to have lower 24-h urinary cortisol levels (Mason, Giller,
Kosten, Ostroff, & Podd, 1986). However, the research linking hypocortisolism to PTSD is
not unequivocal. Others have reported increased urinary, plasma, and salivary cortisol
secretion among PTSD patients (Delahanty, Nugent, Christopher, & Walsh, 2005; Hawk,
Dougall, Ursano, & Baum, 2000; Inslicht et al., 2006; Resnick, Yehuda, Pitman, & Foy,
1995) and still others find no relation (Lindley, Carlson, & Benoit, 2004; Young & Breslau,
2004; Young, Tolman, Witkowski, & Kaplan, 2004).

Much of the current research on cortisol and PTSD has focused on differences in basal
cortisol level and has neglected to compare HPA-axis responses during stressful versus non-
stressful events. Examining differences under these two conditions might help to explain
some of the equivocal findings that have been reported to date. More recent research has
revealed that individuals with PTSD have higher cortisol levels just prior to, during, and
immediately after a cognitive challenge task (Bremner et al., 2003). Similarly, Elzinga,
Schmahl, Vermetten, van Dyck, and Bremner (2003) found that abused women with PTSD
had higher cortisol levels than controls during and shortly after exposure to a trauma script.
Theorists suggest that patients with PTSD show increased cortisol responsivity during
stressful events and an ongoing suppression of basal cortisol levels when they are not under
stress to compensate for this rise (Bremner et al., 2003). That is, when people diagnosed
with PTSD are allowed to engage in avoidant behaviors or when they do not perceive any
threat from a stressful stimulus, they are expected to show normal or lower cortisol levels.
However, when faced with a potentially threatening or uncontrollable stressor, they would
be expected to exhibit hypercortisolism.
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Interestingly, Simeon et al. (2007) did not find a difference between individuals with and
without PTSD in their basal cortisol or their cortisol response to a social stressor task.
Similarly, Brady et al. (2006) found no difference between individuals diagnosed with
PTSD and a control group on their peak cortisol response to a cold pressor task. The lack of
differences may be attributed to using a non-trauma-related stimulus that did not elicit
feelings of threat in participants rather than to the lack of a relation. Hence, the purpose of
the present study was to test the hypothesis that individuals with PTSD show greater cortisol
responsivity when confronted with a real-world and more trauma-specific stressor compared
to individuals without PTSD. This hypothesis was tested in a non-contrived clinical setting
with mothers of children diagnosed with a chronic, potentially life-threatening illness (i.e.,
cancer or type 1 diabetes). Cortisol samples were collected at the time of their child’s
routine medical follow-up appointment with their respective physicians (Time 1) and again
24 h after their medical appointment (Time 2). It was hypothesized that (a) the mothers with
PTSD would have higher cortisol levels compared to mothers without PTSD at Time 1
because of the threat of possible negative medical reports, and that (b) the mothers with
PTSD would exhibit similar or lower levels of cortisol than the mothers without PTSD at
Time 2 because the threat of negative medical feedback is removed. The uncontrollability
and unpredictability of a traumatic event (Foa, Steketee, & Rothbaum, 1989; Greening &
Stoppelbein, 2007), such as a recurrence of cancer as well as the impact of daily and
developmental stressors on blood glucose, can heighten the risk of negative medical
feedback for these populations. The present findings might help extend previous research
examining cortisol responsivity among individuals with PTSD beyond controlled
experimental situations to naturalistic settings.

2. Method
2.1. Participants

Mothers of children diagnosed with a life-threatening disease (i.e., cancer or type I diabetes;
N = 118) were recruited from a southeastern children’s hospital. Exclusion criteria included
a history of previous psychiatric diagnoses1 or substance abuse, history of endocrine
disorders or use of synthetic glucocorticoid or exogenous steroid treatment within the past
month, and receiving negative medical feedback about their child’s health status during their
medical visit. Nineteen participants were subsequently excluded (9 received negative
feedback, 4 had endocrine disorders or were on hormonal treatments, 6 reported history of
psychiatric diagnoses or substance use) and an additional 7 mothers declined to participate
due to lack of time/interest. Of the remaining 92, 62% were from the pediatric oncology
clinic (n = 57) and 38% were from the pediatric endocrinology clinic (n = 35). Unequal n
analyses of variance (ANOVA) and chi-square tests revealed that there were no significant
differences between the two illness groups on demographic variables or on a measure of
PTSD.

Demographic and disease-related data are presented in Table 1. The mothers ranged from 20
to 44 years of age; 57% were African-American and 43% were Caucasian. Over half (57%)
were married to the child’s father; the remaining were either divorced (13%), separated
(4%), widowed (4%), living with a partner (8%), or never married (14%). Most of the
children with cancer had been treated with chemotherapy (87%); 43% had received radiation
therapy and 6% had received a bone marrow transplant (BMT). Most of the children
diagnosed with diabetes were taking daily insulin injections (77%), with an average of 2

1Participants with no previous psychiatric diagnoses were recruited to control for comorbid disorders. While no comorbid diagnoses is
uncommon among individuals with PTSD, the mothers in the present sample had not been diagnosed with PTSD prior to their
participation in the present study. Hence, they either neglected seeking mental health services for their symptoms or were managing
their symptoms and were subsequently not diagnosed with PTSD as well as comorbid disorders.
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shots per day (M = 2.03, SD = 1.38); the remaining were using a subcutaneous insulin
pump. The children in the sample were on average 10 years of age (M = 10.70, SD = 5.22)
and were diagnosed with their respective diseases approximately 2 years prior to assessment
(M = 2.21 years, SD = 2.29). None of the mothers were currently on any medication.

2.2. Measures
2.2.1. Demographic and health history—Participants were interviewed about disease-
related, demographic, maternal health-related information (e.g., medications, history of
endocrine-related disorders, etc.) and personal history of a psychiatric diagnosis or substance
use/abuse. Demographic data were used to compute a Hollingshead Index (Hollingshead,
1975) as a measure of socioeconomic status (SES).

2.2.2. Structured clinical interview for the DSM-IV (SCID), PTSD module—The
SCID-PTSD module is a structured clinical interview designed to assess for PTSD using
DSM-IV criteria (First, Gibbon, Spitzer, & Williams, 2002). A dichotomous score indicating
whether the interviewee currently meets or does not meet criteria for PTSD is derived from
responses. Participants were asked to respond to the occurrence of symptoms as they related
to their child’s diagnosis. The interviewers were trained to 90% inter-rater reliability.
Reliability ratings for the SCID-PTSD range from 0.78 to 1.0 (Zanarini & Frankenburg,
2001). The module also has good sensitivity and specificity, >0.80 (Solomon, Keane,
Newman, & Kaloupek, 1996).

2.2.3. State-trait Anxiety Inventory-Trait Scale (STAI-T)—The STAI-T is a 20-item,
self-report measure of trait anxiety (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983).
Respondents indicated on a 4-point scale how much they agreed with statements assessing
anxiety. Internal consistency is high (αs = 0.90 for STAI-T) and was equally high for the
present sample, α = 0.93. Test–retest reliability for the measure is acceptable, with a median
coefficient of 0.76 (Spielberger et al., 1983).

2.2.4. Beck Depression Inventory-2nd edition (BDI-II)—The BDI-II is a 21-item,
self-report measure of depressive symptoms. Respondents rated along a 4-point scale
ranging from 0 to 3 the severity of symptoms described for each item. Scores for clinically
significant symptoms are <14 = minimal, 14–19 = mild, 20–28 = moderate, and >28 =
severe. The scale has high internal consistency, moderate concurrent validity, and
discriminates between depressive and anxiety symptoms (Beck, Steer, & Brown, 1996).
Internal consistency was high in the present study, α = 0.93.

2.2.5. Life events checklist—A checklist similar to a measure used by Breslau (2001)
was used to assess for previous trauma exposure. Respondents indicated if they had
experienced events from a list of 16 qualifying events for PTSD [e.g., physical assault,
tornado/earthquake, serious car accident; American Psychiatric Association (APA), 2000].
Endorsed events were summed for a total score.

2.2.6. Cortisol—Salivary cortisol provides a reliable and accurate index of free plasma
cortisol and avoids confounds that could arise from the stress of drawing blood
intravenously (Bhagwagar, Hafizi, & Cowen, 2002; Smyth et al., 1997). Approximately 2
ml of saliva were collected from each participant using a pre-weighed Salivette kit. The
collected samples were frozen and stored in a subzero freezer at −80 °C until data collection
was completed. Cortisol samples were analyzed as a group in a single assay after completing
data collection to prevent possible confounds with interassay variability. Samples were
assayed in duplicate and the average for the duplicate was used for analyses. Samples were
analyzed with the Salimetrics HS Salivary Cortisol EIA kit for unbound cortisol using kit

Stoppelbein et al. Page 4

J Anxiety Disord. Author manuscript; available in PMC 2012 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



instructions. The Salivary Cortisol EIA kit has intra-assay coefficients of variation ranging
from 3.35% to 3.65% and the intra-assay variability of 3.41% for the current study is similar
to that reported by the kit manufacturer. Salivary cortisol as analyzed using this kit is highly
correlated with serum cortisol (r = 0.91, p < .0001).

2.3. Procedure
After obtaining approval from the Institutional Review Board, mothers were invited to
participate while they waited for their child’s quarterly or annual follow-up medical
oncology or endocrinology appointment. After providing written consent, the mothers
completed the study protocol prior to seeing their child’s physician but following any
medical procedures (e.g., MRI, blood work). Recent research suggests that differences in
HPA-axis functioning among individuals with and without PTSD, particularly women, is
prominent in the afternoon and evening (Freidenberg et al., 2010; Yehuda, Golier, &
Kafman, 2005). In an effort to control for circadian variations in cortisol, mothers were
recruited for participation between 3:00 p.m. and 5:00 p.m. Participants first completed the
demographic questionnaire. Then a clinical researcher collected a salivary cortisol sample
(Time 1). The researcher confirmed that the participant had not consumed any food, liquid,
or chewed gum at least 60 min before the salivary sample was obtained. None of the
participants were tobacco users. The researcher then completed the clinical interview with
mothers, followed by the mothers completing the self-report measures. Upon completion of
data collection, the participants were instructed to collect a second saliva sample between
3:00 p.m. and 5:00 p.m. the following day (Time 2), and not to eat, drink, chew gum, or
brush one’s teeth for at least 60 min before collecting the sample. The mothers received a
phone call the following day as a reminder to collect their saliva sample and to answer any
questions they had regarding the collection procedure. The mothers were instructed to store
the sample in the freezer immediately upon collection. Salivary cortisol is stable at room
temperature or colder for 2 to 3 weeks (Groschel, Wagner, Rauh, & Dorr, 2001). The
participants were provided with a self-addressed envelope in which the sample was shipped
overnight to the researcher. This procedure has been used in similar studies examining the
role of cortisol in PTSD (Glover & Poland, 2002; Hawk et al., 2000; Heinrichs et al., 2005;
Lindley et al., 2004; Neylan et al., 2005). All samples were received 2 days after the initial
assessment suggesting that the samples were provided on the day following their child’s
medical appointment. Mailed samples were stored in a subzero freezer until they were
analyzed as a group. Participants were compensated $30 for their participation, which was
mailed to the participant 1 to 2 weeks after participation.

2.4. Data analytic plan
Descriptive statistics were calculated and correlational analyses were performed to
investigate the correlations between demographic variables (e.g., SES), PTSD status,
cortisol level, depression, anxiety, and negative life events. These variables were included in
correlational analyses because they have been linked to either post-traumatic stress or
cortisol level in the literature (Brown, Madan-Swain, & Lambert, 2003; Goldberg-Libov,
Nevid, Pelcovitz, & Carmony, 2002; Heinrichs et al., 2005; Stoppelbein & Greening, 2007).
Significant covariates of cortisol level were included as control variables in analyses that
were performed to test the study’s hypotheses. Tests of differences between the PTSD and
non-PTSD groups were also performed. Given the unequal sample sizes for the PTSD and
non-PTSD groups, a non-parametric test – the Kruskal–Wallis test – was performed to
compare the groups on age, length of time since diagnosis, BDI-II score, STAI-T score, and
negative life events. Fisher’s exact test was used to compare the groups on categorical
variables including SES, race/ethnicity, and marital status because of the small sample of
women with PTSD. The Bonferroni correction was applied (.05/8) to account for the number
of group comparisons.
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A series of random effects regression models using maximum likelihood estimation,
adjusting for any covariates, was estimated to test the primary hypotheses that mothers who
met criteria for PTSD would have higher cortisol levels at the time of their child’s medical
appointment (Time 1) compared to mothers who did not meet criteria for PTSD; that the
mothers with PTSD would have similar or lower levels of cortisol compared to mothers
without PTSD 24 h after their child’s medical appointment and after the threat of negative
medical feedback was removed (Time 2). Random effects regression analyses have a
number of advantages when used with repeated measures analyses. First, they use all
available data and use missing data appropriately, they account for within subject
correlations between repeated measurements, and they do not assume homogeneity of
variance across groups and time points (Gueorgieva & Krystal, 2004; Raudenbush & Bryk,
2002). Cortisol was entered as the dependent variable. Time was the within-group variable
and PTSD diagnostic status was the between-group variable. Finally, the Time × PTSD
diagnostic status interaction was examined. Significant interactions were examined using
contrast analyses. Covariates of the dependent variable that were identified in preliminary
correlational analyses were planned to be included as control variables.

3. Results
Eleven percent of the participants (n = 10) met criteria for PTSD on the SCID. Of those who
met criteria, 60% of them were mothers of children with cancer and 40% were mothers of
children with diabetes. ANOVAs and chi square tests did not reveal significant differences
between the two illness groups on demographic variables for the rate of PTSD (p > .01). The
Fisher’s exact test and the Kruskal–Wallis test also did not reveal significant differences
between the women who did and who did not meet criteria for PTSD on SES, race/ethnicity,
marital status, age, length of time since diagnosis, BDI-II score, STAI-T score, and negative
life events (p > .01). Mean BDI-II (M = 13.24, SD = 10.21) and STAI-T (M T-Score =
57.16, SD = 12.64) scores for the total sample fell in the non-clinical range; the participants
reported experiencing an average of 4 negative life events in their lifetime (M = 3.94, SD =
2.56).

3.1. Correlational analyses and group comparisons
Correlational analyses revealed that mothers with higher Time 1 cortisol levels were
observed to be significantly more likely to meet diagnostic criteria for PTSD on the SCID, r
= 0.21, p < .05 (see Table 2). However, there were no significant relations observed between
Time 1 cortisol and the BDI-II, STAI-T, or negative life events. Mothers from lower SES
households tended to exhibit higher Time 2 cortisol levels, r = 0.24, p < .05; mothers who
met diagnostic criteria for PTSD tended to report more depressive and anxiety symptoms, rs
= 0.22 and 0.24, respectively, p < .05. Mothers who reported more depressive symptoms
also tended to report more anxiety symptoms, r = 0.83, p < .001. Finally, the mothers of
children with diabetes were older, r = 0.32, p < .01. Illness group was not related to cortisol,
the SCID, BDI-II, STAI-T or to negative life events.

3.2. Predicting change in cortisol
Next, a series of random effects regression analyses were performed to assess the relation
between cortisol and PTSD status. SES was included as a covariate because it was
significantly related to cortisol at Time 2. The main effect of time, F(1, 90) = 0.11, p = .74,
was not statistically significant; however, the main effect of diagnostic group status, F(1, 90)
= 3.20, p = .08, was marginally significant while controlling for SES. The interaction
variable –Time × Diagnostic Group Status – was observed to be significant, F(1, 90) = 3.76,
p = .05. Post hoc contrast analyses revealed that mothers with PTSD had higher cortisol
levels at Time 1 (M = 3.01 ng/ml) than mothers without PTSD (M = 1.65 ng/ml), and that
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there was no significant difference in cortisol level between mothers with PTSD (M = 1.22
ng/ml) and mothers without PTSD (M = 1.56 ng/ml) at Time 2 (see Fig. 1).

4. Discussion
The hypothesis that mothers of chronically ill children with PTSD would exhibit
significantly higher salivary cortisol levels than mothers without PTSD while waiting for
their child’s medical appointment was supported. These findings are consistent with
previous reports of higher cortisol levels during laboratory-induced, event-related stressors
(e.g., trauma script; Elzinga et al., 2003) among those with PTSD, and suggest that applying
a repeated measures model to understand HPA-axis functioning in stressful and non-
stressful conditions might offer further insight into the equivocal findings reported in the
literature. Unlike past laboratory studies that failed to find support for the role of cortisol in
PTSD (Brady et al., 2006; Simeon et al., 2007), the participants in the present study were
evaluated exposed to a trauma-related stressor. According to behavior theorists, patients
with PTSD are conditioned to react to potential trauma-related stimuli with heightened
autonomic nervous system (ANS) arousal and cortisol secretion as a result of their initial
trauma exposure and ANS arousal (Keane, Zimering, & Caddell, 1985; Kilpatrick, Veronen,
& Best, 1985). Hence, such reactions would not be expected when exposed to non-trauma-
related stimuli necessarily. Explanations for the mothers’ heightened arousal could be
biological. For example, having a hyper-reactive HPA axis, might account for their
hypercortisolism. That is, the mothers with PTSD might be more vulnerable to exhibiting
hypercortisolism in response to trauma-related stimuli because they possess a more sensitive
HPA axis. While not tested directly, the mothers’ significantly higher cortisol secretion
while waiting for their child’s medical appointment lends some correlational support for this
hypothesis. The present study, however, precludes inferring a cause-and-effect relation.
Hence, research is warranted with additional cortisol assessments across time including prior
to trauma exposure, in cases where feasible, before any cause-and-effect conclusions can be
drawn.

Some may question if a child’s diagnosis of a life-threatening condition can be
conceptualized as a traumatic event that could lead to PTSD. However, according to the
American Psychiatric Association (2000) having a child diagnosed with a life-threatening
illness is recognized as a traumatic event because of “the threat of death”. The
unpredictability and uncontrollability of a life-threatening illness and the risk of future
recurring threats of the illness further qualifies this event as a traumatic stressor.
Furthermore, epidemiological research reveals a higher prevalence rate of PTSD among
mothers of children dignosed with such life-threatening chronic illnesses as cancer and
diabetes than in the general population (Kessler et al., 1995; Lefkowitz, Baxt, & Evans,
2010; Libov, Nevid, Pelcovitz, & Carmony, 2002; Stoppelbein & Greening, 2007). The 11%
prevalence rate observed in the present study is also higher than the 2% to 7% reported in
the literature for the general population (Kessler et al., 1995). Rates for mothers of children
diagnosed with life-threatening illnesses tend to range from 15% to 20% in the literature
(Lefkowitz, Baxt, & Evans, 2010; Libov, Nevid, Pelcovitz, & Carmony, 2002; Stoppelbein
& Greening, 2007). Others (e.g., Brown, Madan-Swain, & Lambert, 2003; Landolt,
Vollrath, Ribi, Gnehm, & Sennhauser, 2003; Pelcovitz et al., 1996) have reported higher
rates (25% to 28%) for mothers of children with life-threatening illnesses but these studies
included larger samples, which may account for the higher rates.

4.1. Limitations
There are methodological limitations that preclude inferring definitive conclusions including
the inclusion of only mothers in the present study. Although women are twice as likely as
men to be diagnosed with PTSD (Kessler et al., 1995; Olff et al., 2007), research with men
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and victims of other types of traumatic events is warranted to maximize generalizations.
Secondly, although there were no differences observed in the rates of PTSD among mothers
of children with cancer or diabetes, other disease-related factors such as diagnostic status
and severity of disease should be considered in future research. Third, the relatively small
sample of mothers who met diagnostic criteria for PTSD (11%) limits generalizations and
further suggests that the present pilot study warrants replications with larger samples.

Other limitations include the collection of only two salivary cortisol samples, not collecting
basal cortisol samples, and testing the hypothesized relation in natural non-contrived
settings, all of which can increase the risk of potential confounds. We also did not have
experimental control over the collection of Time 2 salivary cortisol samples. However,
home collections of salivary cortisol samples have been used in other similar studies (Glover
& Poland, 2002; Hawk et al., 2000; Heinrichs et al., 2005; Lindley et al., 2004; Neylan et
al., 2005). Although previous research comparing cortisol in those with and without PTSD
has not found any differences in cortisol in the days/hours prior to exposure to a stressful
task (Simeon et al., 2007). Nevertheless, more controlled assessments as well as collecting
basal and more frequent cortisol samples over time are recommended for future research.

4.2. Conclusion
Although cause-and-effect conclusions are precluded by the present study’s design, the
study attempts to provide some support for the hypothesized relation between
hypercortisolism and PTSD. It is the first known study that documents such a relation using
a longitudinal design and in the natural environment. Further longitudinal research with a
cross-section of trauma survivors and with multiple cortisol assessments are recommended
to help ascertain causal relations. Efforts to unveil the underlying neurobiological
underpinnings of PTSD could provide possible implications for clinical interventions. For
example, empirical support for the role of cortisol in PTSD has been implicated in the
treatment efficacy of corticosteroids and beta-adrenergic antagonists on the mitigation of
and prevention of PTSD symptoms (Pitman et al., 2002; Schelling et al., 2004; Valva et al.,
2003). Further longitudinal research examining how changes in cortisol levels might act as
mediating variables for these treatment effects could shed light on the neurobiological
underpinnings of the effects and possibly furthering the development of effective treatments.
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Fig. 1.
Change in cortisol from Time 1 to Time 2 for mothers who do and do not meet diagnostic
criteria for PTSD.
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Table 1

Sample characteristics (N = 92).

Variable Total group PTSD Non-PTSD

Age in years, mean (SD) 36.48 (8.47) 36.45 37.00

Ethnicity/race %

 African American (Caucasian) 57 (43) 60 (40) 55 (45)

SESa, mean (SD) 3.13 (1.17) 2.94 (0.98) 3.32 (1.36)

 Hollingshead class I % 9% 0% 9%

 Hollingshead class II % 27% 20% 28%

 Hollingshead class III % 11% 20% 11%

 Hollingshead class IV % 47% 60% 46%

 Hollingshead class V % 6% 0% 6%

Marital status %

 Unmarried 14% 19% 8%

 Married 57% 69% 56%

 Divorced 13% 11% 20%

 Separated 4% 1% 4%

 Living with partner 8% 0% 8%

 Widowed 4% 0% 4%

Years since child’s diagnosis, mean (SD) 2.21 (2.29) 2.67 (2.44) 1.75 (2.14)

SCID PTSDb diagnosis % 11% 100% 0%

BDI-IIc score, mean (SD) 13.24 (10.21) 15.34 (8.08) 11.14 (12.34)

STAI-Td T-score, mean (SD) 57.16 (12.64) 61.16 (13.82) 53.00 (11.46)

Stressful life events, mean (SD) 3.94 (2.56) 3.90 (2.55) 3.98 (2.57)

a
Socioeconomic status.

b
Structured Clinical Interview for the DSM-IV, PTSD module.

c
Beck Depression Inventory—2nd edition.

d
State Trait Anxiety Inventory—Trait Scale.
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