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Conclusions: Prior history of assault was associated with diminished acute cortisol responsivity at the
emergency room visit. Prior assault history and cortisol both independently and interactively
predicted PTSD and depression symptoms at first follow-up and over the course a 6-month follow-up.
© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Approximately 18% of adult women in the United States
report forcible or drug- or alcohol-related rape (Kilpatrick
etal., 2007; Black et al., 2011). Among the many deleterious
outcomes associated with rape, posttraumatic stress disorder
(PTSD) and depression are highly comorbid conditions (Bres-
lau et al., 2000; Au et al., 2013) that are particularly pre-
valent among rape victims (Resnick et al., 1993; Zinzow
et al., 2012a). Rape victims with PTSD often exhibit dysre-
gulation of the hypothalamic-pituitary-adrenal (HPA) axis
(Bremner et al., 2007; Meewisse et al., 2007; Yehuda,
2009; Kellner et al., 2010; Trickett et al., 2010; Bicanic
et al., 2012), the stress response system that involves the
release of stress hormones and neurotransmitters, and it has
been hypothesized that PTSD and depression may share a
common diathesis (Bres-lau et al., 2000). However, despite
high comorbidity between PTSD and depression, studies have
suggested different patterns of HPA axis responsivity such
that PTSD is associated with hypocortisolism and depression
is associated with hypercortisolism (for review see Ehlert
et al., 2001; Handwerger, 2009). However, at least one study
has found that rape victims with PTSD and depression evi-
dence similar patterns of hypocortisolism (e.g., Bicanic
et al., 2012), and temporal relationships between acute
cortisol and the subsequent development of PTSD or depres-
sion are not well understood. HPA axis activity is modulated
by cortisol, a glucocorticoid, through both positive and
negative feedback. Historically, elevated levels of cortisol
were thought to reflect exposure to stress (Chrousos and
Gold, 1992), with higher cortisol levels reflecting exposure to
a more severe stressor (Robins et al., 1987). However, more
recent traumatic stress research does not support a linear
relationship between cortisol and stressor severity (see Mee-
wisse et al., 2007, for review). Discrepancies may relate to
the measure of cortisol targeted (e.g., basal vs. reactivity),
the population studied (men vs. women, children vs. adults),
and limited measurement of critical moderators (e.g.,
recency of traumatic event exposure, prior traumatic event,
prior PTSD, developmental timing of traumatic event expo-
sure, traumatic event characteristics).

Among injured patients, acute cortisol levels have been
associated with subsequent psychological functioning. For
instance, low levels of salivary cortisol measured in motor
vehicle accident (MVA) survivors presenting to the emergency
room have been found to predict higher PTSD and depression
at 6 months (Ehring et al., 2008). Furthermore, in women,
low cortisol at the time of the MVA also was associated with
prior trauma exposure (PTE) and prior diagnoses of PTSD or
major depression (Ehring et al., 2008). Lower in-hospital 15-h
urinary cortisol has been associated with increased likelihood
of PTSD at 1-month post-traumatic event (Delahanty et al.,
2000), but this study did not measure depression symptoms.
Low salivary cortisol collected in the morning within 2 days

after an acute trauma was associated with increased risk for
PTSD at 1-month and 6-month follow-ups; however, high
salivary cortisol in the afternoon was associated with
increased risk for PTSD at follow-up (McFarlane et al.,
2011). The authors suggested that high levels of comorbid
depression, which has been associated with higher evening
cortisol (e.g., Vinberg et al., 2008) could have accounted for
these paradoxical findings; however, the authors found only
weak associations between afternoon cortisol and 6-month
depression symptoms (McFarlane et al., 2011). Findings that
low acute salivary cortisol predicts PTSD and depression
symptoms at follow-up also have been replicated in a sample
of mothers with symptoms of PTSD related to their child’s
injury (Ostrowski et al., 2007). Finally, among recent rape
victims, lower plasma cortisol, measured within hours of the
rape, has been associated with prior history of trauma, and
prior history of physical or sexual assault, but not cortisol,
was associated with rape-related PTSD at follow-up (Resnick
et al., 1995).

However, not all studies corroborate findings that acute
low levels of cortisol are associated with increased risk for
PTSD. For instance, in a sample of women whose children
were facing an acute life-threatening illness, those with PTSD
had significantly higher salivary cortisol levels at a medical
check-up, which suggested a link between PTSD and hyper-
cortisolism in a natural (as opposed to lab-based) stressful
situation (Stoppelbein et al., 2012). Further, among pediatric
injury patients, those with higher urinary cortisol levels at
the emergency room had higher PTSD symptoms when
assessed 6 weeks after the accident after controlling for
depressive symptoms (Delahanty et al., 2005). Thus, findings
regarding associations between acute cortisol and PTSD and
depression symptoms over follow-up are somewhat mixed
and require further study.

Epidemiological studies suggest that approximately 20%
of rape victims receive post-assault medical care (Resnick
et al., 2000; Zinzow et al., 2012b), and those who seek
medical care are typically seen within 72—96 h (Logan et al.,
2007). Recent victims of rape who report the incident to
medical, police or other service providers are at high risk of
PTSD (Rothbaum et al., 1992). Thus, rape victims seeking
post-assault care may represent an important population in
which to study biological indicators of the stress response. In
addition, the rape exam may increase distress due to ele-
ments of the exam that may serve as rape related reminders,
further supporting the potential importance of examining
cortisol in this acute setting. Similarly, characterization of
any potential impact of interventions designed to help
victims cope with the post-assault exam and promote adap-
tive coping behaviors on cortisol could provide relevant
context for understanding the complex relationship
between cortisol and psychological functioning both in the
immediate aftermath of rape and over time (Resnick et al.,
1999).



2522

K. Walsh et al.

The aims of this study were three-fold: (1) to examine
whether prior assault history predicts acute lower levels of
cortisol measured at the post-rape medical exam; (2) to
examine associations between prior assault history and cor-
tisol in predicting PTSD and depression symptoms at 6 weeks
post-assault; and (3) to examine associations between prior
assault history and cortisol in predicting PTSD and depression
symptoms over the course of a 6-month follow-up.

2. Methods
2.1. Participants

Participants were adolescent girls and women age 15—71 who
were victims of sexual assault within the previous 72 h and
who participated in a medical rape examination. The rape
exam is designed to treat medical concerns and to gather
forensic evidence related to rape or suspected rape. All
participants were recruited when they presented for forensic
examinations at a major Southeastern academic medical
center. Individuals who could not provide informed consent
to participate in the study (e.g., those with mental retarda-
tion, adolescents without a parent present, those with ser-
ious injury or interfering health condition, extreme
intoxication, or extreme distress that would interfere with
the ability to attend to information about the study) were
considered ineligible. Informed consent was obtained by
specially trained project assistants at the time of the initial
medical examination. Procedures were approved by the
medical center Institutional Review Board.

Participants were recruited from 1997 to 2003 as part of
an ongoing treatment outcome study examining the effec-
tiveness of a brief video intervention (Resnick et al.,
2007a,b). Of 467 eligible victims who presented to the
Emergency Room during this period, 361 (77.3%) gave consent
to participate in the study and 323 (89%) provided blood
samples that were sufficient for cortisol analysis. Individuals
who consented and provided blood samples did not differ
from non-participants in terms of reported race or marital
status; however, participants were slightly younger on aver-
age than non-participants (Mean=26.63, SD=9.96 vs.
Mean = 28.96, SD = 13.00, F(1,463) = 4.44, p < .05).

As described elsewhere (Resnick et al., 2007a), a disman-
tling study was conducted with assighment to either full
video or video components compared to standard care. Of
the 323, 122 (37.8%) were assigned to the non-video inter-
vention condition while 201 (62.2%) were assigned to the
video treatment.” There were no statistically significant
differences in terms of age, race, marital status, or prior
history of assault between women who were in the video
condition and the non-video condition. Although not a pri-
mary focus of the current analysis, the video intervention has
been associated with decreased PTSD and depression

' Of those assigned to video, 69% were randomly assigned to watch
the full video and 16% and 15% were assigned to either the medical
exam preparation or psychoeducation and instruction in coping
conditions, respectively, as part of a subsequent dismantling phase
of the study. Those assigned to any component or the full video were
classified as being in the video condition for the purpose of this study.

symptoms, particularly in previous assault victims (Resnick
et al., 2007b), therefore, we controlled for video interven-
tion in analyses predicting PTSD and depression symptoms
assessed over the course of follow-up.

Participants for the present study were 235 (72.8% of the
323) sexual assault victims who completed at least one
follow-up assessment (described below). Average age was
26.3 (SD = 10.3) years, and 57.4% (n = 135) were white, 41.7%
(n =98) were black, and 0.9% (n = 2) were Asian. Most parti-
cipants (80.4%, n=189) were single, 8.9% (n=21) were
divorced/separated, 1.7% (n=4) were widowed, and 6.4%
(n=15) were married/cohabitating. Approximately 61.3%
(n = 144) were high school graduates. Regarding covariates,
53.6% (n = 126) reported being a current smoker at follow-up,
52.8% (n=124) reported seeking mental health treatment
prior to the rape; 14.0% (n = 33) reported taking antidepres-
sant medication, 8.9% (n=21) reported taking oral contra-
ceptives, 61.7% (n=135) were assigned to the video
condition at the ER exam, and 36.2% (n = 85) reported seeking
mental health treatment at some point during follow-up.

2.2. Measures

2.2.1. Medical exam time frame

Demographic characteristics and medical exam data: As part
of the medical examination, self-report information was
gathered about age, race, marital status, and prescription
medication use. Time of incident and time of exam proce-
dures was also recorded by the medical practitioner.

Blood sample collection and processing for serum cortisol:
Following other medical examination procedures, blood sam-
ples were collected in an untreated vacutainer tube (10 ml)
by routine venipuncture. After a clot was formed (25—45 min
at room temperature) the tube was centrifuged at 3000 rpm
for about 15 min. The serum was then decanted and roughly
equal aliquots were transferred to three capped 2 ml micro-
tubes, each labeled with ID code, date and time and stored at
—70 °C until transfer on dry ice to the laboratory. Samples
were analyzed in duplicate using an enzyme immunoassay
(EIA) kit from IBL International (Hamburg, Germany) at the
National Institute on Aging, Laboratory of Personality and
Cognition, Emotions and Psychophysiology Section. The aver-
age intra-assay coefficient of variation (CV) was 5.43%; the
average inter-assay CV was 3.32%.

2.2.2. Follow-up interview assessment

Follow-up assessments were designed to be completed at 6
weeks, 12 weeks, and 24 weeks from the time of the assault.
The average number of days elapsed between assault and the
follow-up interview assessments was 50.0 (SD = 11.4) days for
the first, 106.7 (SD = 20.4) days for the second, and 194.9
(SD = 74.5) for the third. Participants who completed at least
one follow-up did not differ significantly from those who did
not on age, F = .37, p = .54, race, x*=6.4, p=.17, or corti-
sol, F=.64, p=.42.

Prior history of rape or physical assault: Prior history of
rape or physical assault was assessed at a first follow-up
interview, which used slightly modified questions based on
the National Women’s Study interview (see Resnick et al.,
1993, p. 986) and included incidents of previous vaginal,
anal, or digital rape or physical attacks by someone who
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intended to seriously injure or kill the participant, or physical
attacks with a weapon or that resulted in injury.

Posttraumatic stress disorder: At each follow-up assess-
ment, participants completed the PTSD Symptom Scale —
Self-Report (PSS-SR; Foa et al., 1993), a 17-item measure of
PTSD as assessed in the DSM-1V. The PSS-SR has been validated
with female victims of sexual assault (Foa et al., 1993) and
contains continuous ratings, allowing for sensitive assess-
ment of changes in PTSD over time. Each symptom criterion
is rated in terms of frequency of symptoms within the past 2
weeks on a scale of 0=not at all or only one time to
3 =almost always or five or more times per week. Total
scores range from 0 to 51.The PSS-SR has been shown to
correlate highly with interview-based measures of PTSD (Foa
et al., 1993) and has been used in numerous longitudinal
studies assessing PTSD symptoms over time (e.g., Dunmore
et al., 2001; Mayou et al., 2002).

Depression: The Beck Depression Inventory (BDI; Beck
et al., 1961), a 21-item self-report scale, is among the most
widely used instruments to measure depression. Each item is
scored 0—3 and total scores range from 0 to 63, with higher
scores indicating greater depressive severity. Beck and Steer
(1984) demonstrated that the BDI has high internal consis-
tency. A modified time frame was used to assess symptoms of
depression on that day, specified as ‘“‘the way you feel today,
that is, right now.”

Potential covariates: At the first follow-up interview,
participants reported on factors that could affect cortisol
responsivity such as whether they were a current cigarette
smoker, whether they sought mental health treatment prior
to the rape (possible indicator of pre-existing mental health
problems or distress), and whether they were taking medica-
tions such as antidepressants or oral contraceptives prior to
the rape. At each follow-up, participants also reported
whether they received mental health treatment, a factor
that could affect PTSD or depression trajectories. An affir-
mative response at any follow-up was coded as positive for
receiving mental health treatment.

2.3. Procedures

A project coordinator supervised a small team of on-call
responders who were available to go to the hospital 24 h
per day to administer informed consent and study procedures
in cases deemed appropriate as described above. Women and
girls were asked to participate in a study evaluating how
different types of information collected at the medical
examination might be associated with later functioning. They
were asked to allow information gathered as part of the
medical exam to be included as part of the study consent and
were also asked if they would allow a portion of blood drawn
as part of the standard medical exam to be analyzed to
examine hormones that may relate to stress. Consenting
participants were randomly assigned to the video interven-
tion or standard services (NV) condition. Women in the video
condition watched the videotape followed by the forensic
examination which included the collection of blood samples,
while those in the standard treatment condition proceeded
directly to the forensic examination. Follow-up interviews
and self-report assessments were conducted at 6 weeks, 12
weeks and 24 weeks post-assault.

2.4. Analyses

Preliminary descriptive analyses as well as tests of bivariate
associations and missing data were imputed in PASW Statis-
tics Version 19.0. Tests of hypotheses were conducted using
MPlus Version 6.0 (Muthen and Muthen, 2008). Prior studies of
acute trauma have found that many of the usual predictors of
cortisol response (i.e., time of day, use of alcohol, use of
drugs, use of nicotine) are not associated with peritraumatic
cortisol levels (see Delahanty et al., 2003). Nonetheless, we
conducted preliminary analyses to confirm an absence of
potential confounding factors. First, given the natural circa-
dian rhythm of cortisol, an analysis of military time of day
would be inappropriate. Accordingly, we created 4-h time
bins and then rank ordered the bins on the basis of normative
cortisol rhythms (Nomura et al., 1997); in this way, the 4-h
time of day bin coded as “1’’ would be expected to show the
lowest cortisol levels and the time of day coded as ‘6’ would
be expected to reflect highest cortisol levels in a normative
sample. This strategy allowed us to test whether our
observed cortisol levels showed the normative rhythmicity.
This time of day bin was not associated with cortisol,
F(5,206) =2.09, p=.07, suggesting that the data did not
reflect a diurnal rhythm effect. To further test for a potential
time-of-day effect, we also plotted cortisol against military
time of blood draw using a nonparametric smoother (i.e.,
Loess at 40%). This strategy allowed us to examine the
observed pattern of cortisol over time without assumptions
regarding rhythmicity (i.e., frequency/amplitude/rank of
cycling). Visual inspection of the Loess curve did not support
the presence of a diurnal rhythm in the observed data.
Second, we examined whether being a current smoker was
associated with serum cortisol and found no association,
F(1,223) = .70, p = .41. Third, we examined whether mental
health treatment prior to the rape (a proxy for prior distress
or mental health problems) was associated with serum cor-
tisol; those who reported prior mental health treatment had
higher cortisol at the ER, F(1,233) = 3.95, p < .05. Fourth,
we examined whether use of antidepressants or oral contra-
ceptives were associated with serum cortisol. Antidepres-
sants, F(1,233)=.76, p=.38, were not associated with
serum cortisol, but oral contraceptive users had higher serum
cortisol relative to non-users, F(1,233) = 11.89, p < .001.
For growth modeling, changes in PTSD and depression
total scores were examined using an unconditional growth
curve model to obtain intercept and slope fixed-effect esti-
mates and to test for the presence of significant variance in
these latent growth trajectory factors. Next, conditional
growth curve models (controlling for assignment to video
condition, oral contraceptive use, prior mental health treat-
ment, and mental health treatment during follow-up) esti-
mating the main effects of serum cortisol and prior history of
assault as well as the interaction between serum cortisol and
prior history of assault, were examined separately for PTSD
and depression. Data from only three follow-up time points
were available for analysis, thus, non-linear effects were not
tested here. Time was parameterized such that the first
follow-up/Time 1 (T1) was @0; subsequent time points were
parameterized as months since T1. Models were estimated
using robust Weighted Least Squares (WLSMV) to account for
non-normality in the distributions of PTSD and BDI scores.
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3. Results
3.1. Bivariate associations

As shown in Table 1, a history of prior assault was associated
with lower serum cortisol at the emergency room visit. In
bivariate analyses, serum cortisol was uncorrelated with
PTSD or depression symptoms, but prior history of assault
was associated with PTSD at T2 and with depression at T1 and
T2. PTSD and depression symptoms were positively corre-
lated with one another at each time point (r = .67—.73) and
over time (r =.55—.74).

Table 1

3.2. Longitudinal Modeling

Fig. 1 shows changes over time in PTSD and depression
symptoms. Unconditional growth curve models predicting
PTSD and depression fit the data well as indicated by non-
significant chi-square model fit statistics; comparative fit
index (CFI) statistics of 0.95 or above; and root mean square
error of approximation (RMSEA) and standardized root-mean
square residual (SRMR) indices of 0.05 and 0.08 or less,
respectively. Unstandardized coefficients from unconditional
models are presented in Table 2. Results suggest that PTSD
and depression scores were significantly different than zero

Bivariate correlations between serum cortisol, prior assault, covariates (video condition, smoking history, mental health

treatment history, oral contraceptive use, and timerank) and PSS and BDI scores.

Prior Prior  Cortisol FUMH Current OC Timerank T1 PSS T2 PSS T3 PSS T1 BDI T2 BDI T3 BDI

MH  assault treat  smoking use

treat
Video —-.03 —.02 -.13" -.07 -.01 -1 —.11 -06 —-.04 -12 —-.07 -.17 -.08
Prior MH treat 1 A60 137 .38 .08 197 .06 .008 .05 .07 .09 A7 —.04
Prior assault 1 —.15" .04 A87  —157 237 A3 217 .06 16" .200 .05
Cortisol 1 18" —.06 .20 —.02 10 .06 .07 11 .00 .04
FU MH treat 1 .07 A2 —.05 .08 A3 14 .08 217 .07
Current smoking 1 —.12 18 497 377 197 197 307 157
OC use 1 16" -.05 -.07 -.006 —.07 -.03 —.06
Timerank 1 -08 —-.12 -.03 -.03 -.02 -.05
T1 PSS 1 557 577 737 707 517
T2 PSS 1 727 397 677 547
T3 PSS 1 497 627 .68
T1 BDI 1 747 597
T2 BDI 1 .60”
T3 BDI 1

Notes: video = video condition (1) versus no video (0); prior MH treat = mental health treatment prior to the rape; prior assault = prior
assault (1) versus no prior assault (0); cortisol = serum cortisol measured at ER visit; FU MH treat = mental health treatment at one or more
follow-ups; current smoking = smoking reported at one or more follow-ups; OC use = oral contraceptive use prior to the rape; time-
rank = blood draw time ranked by natural circadian rhythm; T1 = time 1; T2 = time 2; T3 = time 3.

" p<.05.
" p<.01.
™ p < .001.

Panel A. PTSD
30

25
20
15

10

T1

Figure 1

Panel B. Depression
25
— prior .
assault ~prior
no 20 assault
assault no
assault
15
10
5
o]
T2 T3 T1 T2 T3

PTSD and depression symptoms by prior assault history.
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Table 2 Unconditional and conditional growth models predicting PTSD and BDI over time from cortisol and prior assault.
Intercept Variance Slope Variance

Unconditional models

PSS total score 21.977 73.76 " -1.79" 2.53"

BDI total score 17.66" 104.54™" -1.397 2.757
Intercept S.E. Slope S.E.

Main effects conditional model for PSS

Prior assault .22 .04 —17" .06

Cortisol 18" .04 —.12" .05

Interaction conditional model for PSS

Prior assault x cortisol —12" .05 A1 .10

Main effects conditional model for BDI

Prior assault 217 .03 —.18"" .04

Cortisol 57 .03 —.14" .04

Interaction conditional model for BDI

Prior assault x cortisol —.08 .05 327 .06

Note: all conditional models controlled for video condition, oral contraceptive use, prior mental health treatment-seeking, and mental

health treatment-seeking over follow-up.
" p<.05.

" p<.01.

™ p < .001.

at intercept and scores declined significantly over time.
Furthermore, there was significant variance in both the
intercept and slope of PTSD and depression.

Conditional models controlled for video condition assign-
ment, oral contraceptive use, pre-rape mental health treat-
ment, and mental health treatment during follow-up, and
included the main effects of prior assault (yes-no) and corti-
sol (mean-centered) as well as the 2-way interaction
between prior assault and cortisol. In main effects models,
prior assault was associated with initial (T1) PTSD and depres-
sion symptoms, but negatively associated with PTSD and
depression symptoms over time. Similarly, cortisol was posi-
tively associated with initial (T1) PTSD and depression symp-
toms and negatively associated with PTSD and depression
symptoms over time.

Prior assault and cortisol also interacted to predict the
intercept of PTSD symptoms and the slope of PTSD and
depression symptoms. Specifically, those with a prior history
of assault and lower ER cortisol had higher PTSD symptoms at
T1 when compared to women without a prior history of
assault and those with higher ER cortisol. Women with higher
ER cortisol had a steeper decline in PTSD and depression
symptoms over time, but this effect was attenuated for
women who also had a prior history of assault such that their
symptoms did not decline as swiftly over time.

4. Discussion

The present study yielded four key findings. First, an inverse
association between prior assault and serum cortisol was
found such that women with a prior history of assault evi-
denced lower serum cortisol compared to women without a
prior assault history. Second, a prior history of assault was
positively associated with PTSD and depression symptoms at
T1; however, women with a prior history of assault evidenced

a steeper decline in PTSD and depression symptoms over time
relative to women without a prior history of assault. Third,
higher serum cortisol at the ER was associated with higher
PTSD and depression symptoms at T1, and with a swifter
decline in PTSD and depression symptoms over time when
compared to those with lower serum cortisol. Fourth, prior
history of assault and serum cortisol at the ER interacted such
that women with a prior history of assault who had lower ER
cortisol had higher PTSD symptoms at T1 relative to women
without a prior history who also had lower cortisol. Further,
women with a prior history of assault who had higher ER
cortisol evidenced a slight decrease in PTSD and depression
symptoms over time, whereas women without a prior history
of assault who had higher ER cortisol evidenced a steep
decline in PTSD and depression symptoms over time. The
finding that women with a prior assault history and higher ER
cortisol had less of a decline in symptoms may relate to the
fact that higher ER cortisol in this group was associated with
lower T1 symptom scores, so this group was not as sympto-
matic at the initial assessment relative to prior assault
victims with lower cortisol.

Consistent with prior research (Resnick et al., 1995),
women with a prior history of assault had lower ER cortisol
relative to women without a prior assault history. Also con-
sistent with prior research (Au et al., 2013), PTSD and
depression symptoms at each follow-up were highly corre-
lated. The finding that serum cortisol at the ER was positively
associated with PTSD and depression at T1 is consistent with
findings from a sample of children and adolescents with acute
injuries (Delahanty et al., 2005) and a sample of mothers
coping with their child’s life threatening illness (Stoppelbein
et al., 2012), but conflicts with others showing that cortisol
measured among predominantly male patients with acute
injuries is negatively associated with PTSD symptoms at
follow-ups ranging from 1 to 6 months (Delahanty et al.,



2526

K. Walsh et al.

2000; Ehring et al., 2008). Previous investigations have used
samples with exposure to different types of trauma (i.e.,
MVAs) and various sources of cortisol measurement (urinary,
salivary). Further, they have examined prior trauma but have
not considered the interaction between cortisol and prior
trauma in models as in the current analysis. Here, women
with a prior assault history who had lower ER cortisol had
higher PTSD and depression symptoms at T1 relative to
women without a prior assault, which is consistent with
previous investigations (e.g., Ehring et al., 2008) and high-
lights the need to consider both variables concomitantly in
models. Additionally, among women without a prior history of
assault, higher ER cortisol was associated with a swifter
decline in symptoms over the course of the study, suggesting
that autonomic reactivity in response to an acute stressor
may be adaptive and facilitate recovery in this subgroup,
although other explanations (e.g., more social support) are
also possible. Multivariate models revealed that, relative to
women without a prior assault, women with prior assault
histories reported greater initial PTSD and depression symp-
toms, which highlights the potential cumulative impact of
repeated assault on PTSD symptoms (Filipas and Ullman,
2006; Walsh et al., 2012). However, prior assault victims
had a steeper decline in PTSD and depression symptoms over
time relative to non-assault victims, which may reflect
regression to the mean as prior victims had greater initial
distress. However, when the interaction between cortisol and
prior assault was considered, associations between prior
assault and PTSD and depression symptoms became more
complex. Specifically, women with a prior assault history
evidenced only slight decreases in PTSD and depression
symptoms over time whereas women without a prior assault
history evidenced a steep decline in PTSD and depression
symptoms. Findings suggested that cortisol may differen-
tially predict PTSD and depression symptoms in women with
and without a prior assault history. Higher ER cortisol
appeared to be a stronger predictor of recovery for women
without a prior history of assault, whereas relationships
between cortisol and PTSD and depression symptoms were
attenuated among women with a prior history of assault.

A brief mention of bivariate analyses with covariates is
warranted. Descriptive correlational data indicated an
inverse association between exposure to the intervention
and cortisol level, which may appear to be inconsistent with
previous reports from this study (Resnick et al., 2007b). One
potential hypothesis is that the video (which contains rape-
related information) may be perceived as a stressor. The
extant literature is mixed with regard to HPA axis functioning
in response to stressor challenges and trauma cues, particu-
larly among those with prior history of traumatic event
exposure (e.g., Santa Ana et al., 2006; Carpenter et al.,
2007; Gola et al., 2012). We also observed positive associa-
tions between OC use and pre-rape mental health treatment,
which may be seen as consistent with some research suggest-
ing that OC use may be prescribed to treat mood disorder
symptoms (e.g., Joffe et al., 2003). However, in contrast to
research showing an attenuated cortisol response among
those using OCs (e.g., Kirschbaum et al., 1995; Rohleder
et al., 2003), we found that OC use was positively associated
with cortisol at the ER. In this sample, OC users were also less
likely to have a prior assault history, so they may reflect a

relatively healthier subgroup, although additional research is
necessary to confirm this hypothesis.

4.1. Limitations and future directions

The present data, although unique, are not without limita-
tions. This study includes a sample of recent sexual assault
victims who reported their sexual assault to the police or
medical service providers. Thus, participants in our study
may not be representative of all rape victims as they may be a
group with relatively high distress at the time of the post
assault exam, and they may be at greater risk for PTSD or
depression. PTSD and depression were measured with widely
used and well-validated self-report instruments; however,
formal psychiatric interviews may provide additional infor-
mation about functional impairment that was not captured
here. Further, although PTSD and depression are the most
commonly reported mental health outcomes associated with
traumatic event exposure, given the role of cortisol in stress
regulation, it may be important to examine relationships
between cortisol measured at the medical exam and func-
tional outcomes including drug and alcohol use. Additionally,
because blood samples were collected as part of the medical
exam, serum cortisol was an efficient marker of HPA axis
activity to collect; however, measuring HPA axis functioning
in other ways (e.g., collecting saliva at several time points
throughout the day for several days and using challenge
paradigms) may provide critical information about the
dynamic interplay of components of the HPA axis and the
biological stress-response system (Chrousos, 2004; McFarlane
et al., 2011). Finally, although we collected rich data on
various covariates, we did not assess and control for men-
strual cycle differences or pre-rape history of PTSD or depres-
sion. Cortisol itself may relate to prior history of PTSD rather
than prior history of assault, which may be a vulnerability
factor for subsequent PTSD following a new assault. Thus,
future studies of this kind would benefit from the inclusion of
these factors.

Despite these limitations, this study is important for
several reasons. First, findings are partially consistent with
previous research suggesting that a prior history of assault
may be associated with a blunted or attenuated stress
response subsequent to acute stressor. Second, this study
highlights the role that cortisol responsivity and prior trauma
may play in psychological adjustment following trauma even
after controlling for mental health treatment seeking and
other covariates. Specifically, higher levels of serum cortisol
were associated with higher initial symptoms, but a swifter
decline in symptoms over time; however, results differed for
women with a prior history of assault such that low levels of
cortisol predicted higher initial symptoms and less of a
decline in symptoms over time when compared to women
without such a history. These findings could have important
clinical implications for women presenting to the ER for a
rape-related medical exam. Specifically, there may be pro-
mise in delivering evidence-based psychotherapies for PTSD
and depression to reduce symptoms and possibly ‘“normal-
ize”” HPA axis responsivity to stress and/or stress related cues
among rape victims. Longitudinal research that includes
careful assessment of cortisol functioning and optimally
includes challenge tasks or assessment in response to trauma



Cortisol and posttraumatic stress disorder

2527

related cues and associates observed patterns with response
to treatment and functioning is needed to evaluate the
potential effects of treatment on HPA axis responsivity and
meaningfulness of HPA axis responses as a correlate or pre-
dictor of psychological or behavioral responses.
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