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Cortisol Level and Perinatal Outcome in Pregnant Women
With Posttraumatic Stress Disorder: A Pilot Study
Julia S. Seng, CNM, PhD, Lisa Kane Low, CNM, PhD, Dorit Ben-Ami, MD, and
Israel Liberzon, MD

Posttraumatic stress disorder (PTSD) affects 12% of women in the United States and could affect
childbearing via behavioral and neuroendocrine mechanisms. This pilot study collected preliminary data
about the extent to which the low cortisol profile found in patients with PTSD also occurs in the hormonal
context of pregnancy, as well as the association between PTSD and less optimal processes and outcomes of
pregnancy. Standardized psychiatric diagnostic telephone interviews, salivary cortisol assays, and medical
records review were evaluated in a community sample of 25 women pregnant with their first child. Higher
PTSD symptom counts correlated with worse overall perinatal outcomes summarized by an Optimality
Index Score (n � 22; r � �.725; P � .001). The women whose symptoms met diagnostic criteria for PTSD
or partial PTSD had lower peak basal salivary cortisol concentrations (n � 14; mean � .4584 versus .8123;
P � .010). Further research on the effects of PTSD on pregnancy processes and outcomes is warranted.
Differences in cortisol levels were consistent with the pattern seen in nonpregnant women with PTSD. This
finding suggests that salivary cortisol would be a useful biological measure to include in perinatal research
on PTSD and childbearing. J Midwifery Womens Health 2005;50:392–398 © 2005 by the American
College of Nurse-Midwives.
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NTRODUCTION

linical and epidemiologic literature over the past two
ecades has shown that both trauma and posttraumatic
tress disorder (PTSD) are associated with poor health
utcomes. PTSD affects women at twice the rate of men, is
ore likely to be chronic in women, and is associated with

hysical comorbidity.1–5 PTSD has a point prevalence
stimated at 4.6% among women, with a lifetime preva-
ence of 12.3%.3 Two recent studies estimate higher point
revalence rates in pregnant women of 7.7% and 8.1%,
espectively.6,7 Although articles about the potential inter-
ction of trauma history and childbearing difficulties have
een published since at least the mid-1980s, there has been
ittle research to date about the impact of posttraumatic
tress on childbearing outcomes.

This article presents information on the proposed rela-
ionship between PTSD and possible effects on childbear-
ng outcomes. The results of a pilot study that explores this
elationship will be described to address two exploratory
ypotheses related to PTSD and childbearing. The first is
elated to the hormonal changes that have been observed in
TSD patients but may or may not be present in pregnancy,
nd the second is related to negative childbearing outcomes
n women with PTSD or PTSD symptoms.

OSTTRAUMATIC STRESS DISORDER

TSD is a psychological syndrome with symptoms that
nclude physical manifestations. It occurs as a sequela of
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t
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xposure to an overwhelming trauma. The current diagnos-
ic criteria are based on 17 core symptoms (shown in Table
) and require experiencing one symptom from the “intru-
ive reexperiencing” cluster, three symptoms from the
avoidance or emotional numbing” cluster, and two symp-
oms from the “hyperarousal” cluster, all of which occur in
elation to reminders of the trauma.8 The symptoms must
ccur for longer than a month and cause clinically signifi-
ant distress and impairment. These diagnostic criteria were
stablished primarily with clinical samples of veterans who
ere receiving clinical mental health care in the aftermath
f the Vietnam War. The optimal definition of the syn-
rome remains an open question,9 especially in relation to
omen survivors of interpersonal trauma.10,11 Because it

ppears that the Diagnostic and Statistical Manual of
ental Disorders, 4th Edition (DSM-IV) criteria may be

oo strict, partial or subsyndromal definitions are sometimes
sed, especially in cohorts from community or primary care
opulations (as opposed to psychiatric patients)2,9 (Table
). Thus, PTSD researchers measure symptoms, impair-
ent, and distress in such a way to permit analyses using

he strict diagnostic criteria, but dimensional measures,
uch as symptom counts or severity scores, are also used.

ormonal Alterations of PTSD

atients with PTSD have physiologic alterations in stress
egulation systems, including dysregulation of the hypotha-
amic-pituitary-adrenal axis, which is one of the body’s
ain stress response systems that regulates fight or flight

eactions to a threat.12 Cortisol levels increase in response
o a threat or stressor to mobilize metabolic, circulatory,
lotting, and immune responses. In addition, cortisol par-

icipates in a negative feedback mechanism to inhibit the
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tress response.13 Basal cortisol concentrations have a
iurnal pattern, peaking in the morning and declining late in
he day.13 In pregnancy, the diurnal pattern appears to be
omewhat flatter,14 and the basal concentrations of cortisol
ncrease across the second half of gestation, peaking prior
o labor.15

People with PTSD have dysregulated stress responses,
eacting to reminders of trauma as though they were
ccurring again in reality and experiencing chronic auto-
omic arousal. Physiologic evidence of this dysregulation
as been seen in the hypothalamic-pituitary-adrenal axis
rofiles of persons with PTSD in the form of lower peak
ortisol levels and flatter diurnal curves,16 lower rise in
esponse to a new trauma,3 and supersupression of endog-
nous cortisol release when an exogenous glucocorticoid
dexamethasone) is administered.16 There has been no
esearch to determine if the alterations in cortisol level seen
n persons with PTSD remain discernible in the context of
he hypothalamic-pituitary-adrenal axis changes in preg-
ancy. Thus, a goal of this pilot study was to generate
reliminary data by depicting the diurnal patterns of women
ith PTSD and without PTSD, and to use the means of the
eak levels as the effect size to calculate power for a larger
tudy.

TSD IN PREGNANCY

o date, there has been one descriptive epidemiologic
nalysis that associated a PTSD diagnosis with physical
omplications of pregnancy.17 This study used Michigan
edicaid claims data to compare outcomes of 455
omen diagnosed with PTSD with outcomes of 638

omparison women without a diagnosis of PTSD; all had
iagnostic codes indicating they had been pregnant. The
omen with PTSD had more pregnancy complications,

ncluding more ectopic pregnancies, miscarriages, hy-
eremesis, preterm contraction episodes, and prenatal
ervices related to large for gestational age (LGA)
nfants.17

PTSD may mediate the relationship between trauma and
hildbearing outcomes via behavioral and neuroendocrine
athways, including hypothalamic-pituitary-adrenal axis
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ysregulation.16,18–20 There is some indirect evidence for
his potential pathway from two studies21,22 in which low
ortisol levels were associated with worse labor processes
nd outcomes. To study such complex mechanisms, large-
ample studies that combine psychological, biological, and
utcomes data are needed. The pilot study reported here
perationalized these 3 components by measuring PTSD
ymptoms, salivary cortisol, and a global indicator of
rocesses and outcomes of maternity care, the Optimality
ndex-US.23

To summarize, the purpose of the pilot study reported
ere was to test instruments and procedures and generate
reliminary data for future prospective, longitudinal epide-
iologic and psychobiologic studies to understand the

elationships between PTSD and childbearing outcomes.
he two hypotheses explored were that 1) pregnant women
ith PTSD would have lower basal peak cortisol levels and
) PTSD would be associated with worse overall perinatal
utcomes, as evidenced by a summary measure, the Opti-

Table 1. Definitions of the Six Required Components for Diagnosis
of PTSD

Criterion A
Experiencing, witnessing, or being confronted with a traumatic event

that involves
(a) actual or threatened death or serious injury or threat to physical

integrity and
(b) where the person’s response involved intense fear, helplessness,

or horror
Criterion B

Intrusive reexperiencing of the trauma, manifesting in these 5
symptoms:

1. recurrent, intrusive, distressing recollections
2. recurrent distressing dreams
3. acting or feeling as if it were recurring
4. intense distress at exposure to cues
5. physiologic reactivity on exposure to cues

Criterion C
Emotional numbing and avoidance of internal and external reminders

of the trauma, manifesting in these 7 symptoms:
1. avoiding thoughts, feelings, or talk
2. avoiding activities, places, or people
3. inability to recall an important aspect
4. diminished interest in significant activities
5. feeling of detachment or estrangement
6. restricted range of affect
7. sense of a foreshortened future

Criterion D
Autonomic hyperarousal, manifesting in these 5 symptoms:

1. difficulty falling or staying asleep
2. irritability or outbursts of anger
3. difficulty concentrating
4. hypervigilance
5. exaggerated startle response

Criterion E
Duration of symptoms occurring together is longer than 1 month

Criterion F
Person is experiencing clinically significant distress and impairment
ality Index Score.
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ETHODS

he study protocol was approved by the institutional review
oards of the 2 universities where it was conducted, and all
articipants gave informed consent. Because of the sensi-
ive nature of the trauma history items, the procedures were
nformed by guidelines for research on violence against
omen.24

Participants were a nonpsychiatric sample of women
ho were English-speaking, age 18 or older, initiating
renatal care, and expecting their first child (but who may
ave had prior pregnancies). Thirty consecutive patients
ttending a new patient obstetric appointment who met
ligibility criteria were invited by clinic nurses to be
ontacted by a survey research organization for a telephone
nterview as part of a study of “stressful life experiences,
motions, and pregnancy.”

Data collected for this study included three components:
) a standardized interview, which provided the data used
o classify the cohort into 2 groups: PTSD and non-PTSD;
) salivary cortisol samples; and 3) medical record infor-
ation. The interview included eligibility verification, in-

ormed consent, and a structured psychiatric diagnostic
nterview, including the PTSD module from the National

omen’s Study.3 Because of alterations in protein binding
uring pregnancy, salivary measurements of cortisol are the
ost valid.25 Because cortisol levels rise during the second

alf of gestation,15 all samples were collected prior to 20
eeks. The cortisol specimens were collected by using the
alivette system, at home, over 4 time periods, to approx-

mate the diurnal curve: at bedtime (near 11 PM), upon
wakening (near 8 AM), before eating lunch (near noon),
nd in the late afternoon (near 4 PM). Women were
nstructed at the end of the telephone interview about how
o collect the specimens, and a written copy of the instruc-
ions were included in the collection kit. Instructions
ncluded how to time specimen collection in relation to
leeping, eating, and smoking. Specimen kits were returned
ia mail to the laboratory within 5 days of sampling and
rozen at �80°F to await assay.26 Medical records were
bstracted approximately 2 weeks after expected date of

Table 2. Diagnostic Criteria for Full, Subsyndromal, and Partial PTSD

Diagnosis Required

SM-IV PTSD (full syndrome)
(symptoms in each
cluster)

1 symptom from criterion B list AND

ubsyndromal PTSD
(1 symptom per cluster)

1 symptom from criterion B list AND

artial PTSD
(DSM-IV required number
of symptoms in 2 of the
3 clusters)

1 symptom from criterion B list AND/OR
elivery by a certified clinical research professional blind to P

94
he PTSD status of the women. Medical record data
ollection was structured to obtain information on the 52
tems included in the Optimality Index-US.23,27 Women
ere paid $20 for the interview and $10 for returning the

ortisol kits by mail to the laboratory.
The standardized survey included several instruments;

owever, description here is limited to the measures related
o the small number of variables used in the pilot analyses.
nstruments with demonstrated reliability and validity were
sed.
The Life Stressor Checklist assesses 30 potential trauma

xposures specific to women’s experiences, including de-
ailed assessment of childhood and adult abuse and poten-
ially traumatic miscarriage, stillbirth, or abortion.28 It
ncludes follow-up items to determine if a traumatic event
ualifies as a trauma exposure per DSM-IV criteria. It is not
ossible to determine validity of trauma history instru-
ents, but this measure conforms to the consensus stan-

ards by using 1) behaviorally specific questions; 2) non-
egal language; and 3) the most comprehensive list of
raumatic events, tailored to the population of interest that
s feasible in the study.29 Of the 5 instruments most
requently used in research to measure trauma exposures,
his is the one with the highest sensitivity to trauma among
omen.30

The National Women’s Study PTSD Module was used in
he largest epidemiologic study of PTSD specific to wom-
n.3 It is designed as a structured telephone diagnostic
nterview to be administered by lay interviewers. Compared
ith the gold standard, the Structured Clinical Interview for
SM-IV, the National Women’s Study PTSD module has a

ensitivity of 0.99 and specificity of 0.79.29 It measures all
7 symptoms of PTSD, so that the number of symptoms in
ach of the 3 symptom clusters (Table 1) can be deter-
ined. It also measures time frame, consistent with crite-

ion E, and distress and impairment, consistent with crite-
ion F. Thus, this measure yields a dichotomous diagnosis
ased on DSM-IV criteria, a dimensional symptom count
n a scale of 0 to 17, and the possibility of classifying
espondents as having partial PTSD or subsyndromal

er of Symptoms From Specific Clusters

ptoms from criterion C list AND 2 symptoms from criterion D list

ptom from criterion C list AND 1 symptom from criterion D list

ptoms from criterion C list AND/OR 2 symptoms from criterion D list
Numb

3 sym

1 sym

3 sym
TSD.

Volume 50, No. 5, September/October 2005



l
p
C
t
3

O
t
B
h
t
a
p
a
o
v
w
d
c
p
m
w
n
t
w
p
C
s
s

a
F
c
S
c
p
s

R

O
c
m
r
a
s
5
f

m
g
t
(
A
o

g
g
P
o

e
t
o
w
w
f
c
i
c
p
w
e
o
b
o
p
p
1
u
a
d
“
e
O
w

A
p
m
1
t
o
P
u
c
l
s
p
m

w
p
g
(

w
T
w
c
i

J

The saliva specimens were returned by direct mail to the
aboratory and frozen at �80°F for later assay. Assays were
erformed by using the commercially available Coat-a-
ount radioimmune assay system, with which this labora-

ory achieves inter- and intra-assay variability near 5% and
%, respectively.
The medical records data were summarized by using the

ptimality Index-US, the main outcome measure used for
he pilot. The Optimality Index score includes the Perinatal
ackground Index (demographic, medical, and obstetric
istory factors), and the Antepartum, Intrapartum, Neona-
al, and Postpartum components.23 This instrument serves
s an interval-level global indicator of the “optimality” of
rocesses and outcomes of maternity care. The 52 items are
ll dichotomous, indicating the item was “optimal” or “not
ptimal.” The optimality concept has been elaborated and
alidated in the Netherlands27 and the United States,23 and
as sensitive to expected differences by parity and in
escribing outcomes of a homebirth population.23,27,31 The
hart abstraction process and coding rules used were those
ublished by the Dutch originators.27 By this coding
ethod, each item is scored as optimal or not, based on
hether the risk, problem, or intervention was noted or not
oted in the medical record. The index score is the sum of
he optimal items and is typically presented as a percent,
hich represents the ratio of noted items compared with the
otential items that could be noted in a study. (Note:
oding rules for the Optimality Index-US have evolved

ince this pilot was conducted. Current coding rules and
coring method are available from the authors.23)

Demographic and psychiatric characteristics of the PTSD
nd comparison groups were compared by t tests, �2, or
isher’s exact test when cell sizes were smaller than 5. The
orrelation of PTSD symptom score with Optimality Index
core was analyzed by using Pearson product moment
orrelation. This small pilot was intended to generate
reliminary data, and the study was not powered to show
tatistically significant differences.

ESULTS

f the 30 women recruited, 3 could not be reached at the
ontact number they gave after 20 dialing attempts. One
oved away from the study site. One experienced miscar-

iage. Thus, 25 women gave informed consent, were enrolled,
nd completed the telephone survey. Fourteen returned saliva
pecimens by mail (60% return rate in the PTSD group and
3% in the non-PTSD group). Medical records were available
or 22 women who delivered at the research site hospitals.

Mean age during the first pregnancy was 27, and the
ajority of women were married (88%), had bachelor or

raduate degrees (80%), and had household incomes greater
han $25,000 (88%). More than half were European American
64%), but the sample included 8% African American, 16%
sian, and 4% (n � 1) each Latina, Native American, and

ther racial/ethnic identities. Compared by group, the PTSD (

ournal of Midwifery & Women’s Health • www.jmwh.org
roup had less education. All participants in the comparison
roup had a college education, but half the women in the
TSD group did not have a bachelor’s degree. This was the
nly significant demographic difference.

Twenty-three of 25 women disclosed one or more trauma
xposures, but five of them declined to name a “worst
rauma” because the event was “not troubling” at the time
f the survey. Unexpected death of someone close to them
as the most frequently endorsed worst trauma (n � 5),
ith violence trauma (sexual abuse, rape, and battering)

orming the second most prevalent exposure (n � 4),
onsistent with epidemiologic and primary care stud-
es.1,3–5 Three women also endorsed prior abortion, mis-
arriage, and infertility as traumatic events, which may be
articularly likely to affect subsequent pregnancy.32 The 10
omen in the PTSD group reported from 1 to 9 trauma

xposures (mean 4.4; SD � 2.5), including “worst traumas”
f childhood sexual abuse, assault, rape, family member
eing taken to jail, witnessing a robbery, unexpected death
f a loved one, and a trauma not on the list that the
articipant declined to name. The 15 women in the com-
arison group reported from 0 to 4 trauma exposures (mean
.7; SD � 1.1). Ten named a “worst trauma,” including
nexpected death of a loved one, traumatic miscarriage or
bortion, sexual harassment, witnessing an accident, and
eath of a loved one (expected). Four declined to name a
worst” trauma because they were not significantly both-
red by the trauma exposure(s) they reported experiencing.
ne reported no trauma exposure. This difference in means
as statistically significant (P � .001).
Three women met criteria for lifetime PTSD using

merican Psychiatric Association (DSM-IV) criteria,8 a
roportion consistent with population prevalence esti-
ates.3 PTSD symptom counts ranged from 0 to 15, out of

7 possible symptoms. The mean number of PTSD symp-
oms reported in the entire sample was 4 of 17. By using the
ne-symptom-per-cluster criterion for subsyndromal
TSD, 7 women were classified in the PTSD group; by
sing the criterion for partial PTSD, 10 women were
lassified in the PTSD group. The results presented use the
east restrictive classification of “partial PTSD.” Compari-
ons of PTSD profile, including impairment, distress, de-
ression and anxiety comorbidity, and mental health treat-
ent are presented in Table 3.
The first hypothesis, that pregnant women with PTSD

ould have lower basal salivary cortisol levels, was sup-
orted. Mean peak cortisol concentration differed in the 2
roups, with the PTSD group having the lower profile
mean � .4584 versus .8123; P � .01; Figure 1).

The second hypothesis, that PTSD would be associated
ith worse overall perinatal outcomes, also was supported.
he mean Optimality Index Score for the sample as a whole
as 43 of 52 possible points (82.7%; range � 37–47). The

orrelation of the PTSD symptom count with the Optimal-
ty Index Score was very strong in the negative direction

r � �.725; P � .000; Figure 2).
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ISCUSSION

reliminary data generated from this small pilot suggest
hat the hypothalamic-pituitary-adrenal axis dysregulation
ssociated with PTSD appears to also occur in the hormonal
ontext of pregnancy. The number of PTSD symptoms also
orrelated strongly with scores on a global summary index
f perinatal outcomes; more symptoms were associated
ith worse outcomes.

Table 3. Comparison of PTSD Symptom Profiles, Comorbidity Scores,
and Treatment Use of the 2 Groups

PTSD*
Group

n � 10

Comparison
Group

n � 15 P†

umber of PTSD symptoms, mean (SD) 7.5 (3.6) 1.7 (1.8) .000
SM-IV diagnostic criterion met for

Criterion A (trauma exposure, mean)
(SD) 4.4 (2.5) 1.7 (1.1) .001

Criterion B (intrusive reexperiencing)
(%) 80 13.3 .001

Criterion C (avoidance and
numbing) (%) 80 46.7 .105

Criterion D (hyperarousal) (%) 100 40 .002
Criterion E (lasting more than a

month) (%) 90 13.3 .000
Criterion F-1 (with impaired

functioning) (%) 30 6.7 .159
Criterion F-2 (with significant

distress) (%) 50 20 .128
omorbid disorder scores, mean (SD)

Depression (range 8–24) 14.5 (2.8) 11.5 (2.6) .012
Anxiety (range 1–10) 6.5 (3.3) 2.5 (2.2) .001

ental health treatment used (%)
Individual psychotherapy 50 6.7 .023
Medication 30 6.7 .159

otal sample size from prenatal survey was 25.

Women were classified in PTSD group if they met DSM-IV symptom count criteria in 2
f 3 symptoms (i.e., “partial” PTSD, the least restrictive grouping criterion).

Chi-square significance was assessed by using Fisher’s exact test when cell size was
ess than 5.

igure 1. Diurnal cortisol concentration curves with standard error of the
mean. Total sample returning cortisol samples was 14, 6 in the
cPTSD group, and 8 in the non-PTSD group.

96
The findings from this pilot should be interpreted with
aution. Data from survey mental health interviews are less
eliable than face-to-face, clinician-administered diagnostic
nterviews, and our decision to group women with full and
artial PTSD together in this small sample may have
ntroduced additional error. The convenience sample for
his pilot included some women of low socioeconomic
tatus in prenatal care at academic medical centers. How-
ver, this sample overall is more educated and affluent than
he US general population of women. Because poor women
ave greater rates of trauma exposure and poor and unin-
ured women have fewer resources for treatment, this pilot
ample’s results may underestimate the impact of PTSD on
omen who are medically disenfranchised. The strong and

tatistically significant negative correlation between PTSD
ymptom count and Optimality Index score in a sample size
f 22 suggests that additional outcomes research is
arranted.
The community-based saliva-sampling method has

trengths and weaknesses. It permits assessment of the peak
on awakening) level, which the requirement to come to a
aboratory setting precludes. But it also requires not smok-
ng or eating prior to sample collection, and unmeasured
actors (e.g., recent substance use or acute illness) could
onfound interpretation of cortisol results. The low return
ate (14 sets of specimens out of 25 enrolled women) is
nother limitation. However, the rate of return did not differ
y socioeconomic status or PTSD status. Obtaining these
ndings in this sample of 14 sets of specimens suggests that
urther biologic research also is warranted.

Women affected by PTSD in this small pilot came from
community (nonpsychiatric) sample with a relatively high

ocioeconomic status. They had levels of trauma exposure,
TSD, depression, and anxiety similar to those seen in
linical samples, yet only half reported ever using psycho-
herapy, and only one third reported having used medica-
ion. Half of the PTSD group rated their symptoms as “very
istressing” and so might welcome attention to their post-
raumatic stress-related needs. The distress, impairment,

igure 2. Correlation of PTSD symptom count with Optimality Index Score.
Total sample in the medical records review was 22, 8 in the PTSD
group and 14 in the non-PTSD group.
omorbidity, and treatment-seeking profile of the PTSD

Volume 50, No. 5, September/October 2005
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roup in this pilot suggests that using a partial or subsyn-
romal criterion for classifying cases of PTSD is appropri-
te. The mean peak cortisol level was significantly lower in
he PTSD group, even though we used the most liberal
riterion for assigning women to the PTSD group, which
ould be expected to decrease differences between the
roups. By using the partial PTSD classification, the
ifference in group outcome score means approached a
evel of significance, which can be considered meaningful
n small pilot samples. Thus, investigators studying com-
unity-based samples of women should continue to con-

ider carefully the method used to assign subjects to the
TSD cohort. Because the clinical and epidemiologic

mportance of considering subsyndromal PTSD is gaining
ecognition,1,2 analyses using both the full DSM-IV diag-
ostic criteria and partial, subsyndromal, or dimensional
lternatives may be most informative.

The strong negative correlation between PTSD symp-
oms and the Optimality Index Score suggests that perinatal
tudies of PTSD’s effect on childbearing processes and
utcomes are urgently needed. There have been nearly two
ecades of clinical literature suggesting that trauma history,
specially child sexual abuse, increases both psychological
nd physical challenges for the pregnant survivor of such
rauma. This small pilot, conducted with a convenience
ample of pregnant women, confirms that trauma exposure
nd a range of levels of posttraumatic stress are present in
erinatal patients. In addition, biologic differences distin-
uish these women. Those with partial and full PTSD have
orse overall perinatal outcomes on a summary outcome

ndex. If further research confirms that complications and
dverse outcomes of pregnancy are associated with PTSD,
ssessing for PTSD and providing pregnancy-specific
TSD interventions may be an important aspect of mater-
ity care that has yet to receive scientific attention.
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Research Careers in Women’s Health (BIRCWH), US DHHS PHS, National
Institutes of Health (1 K12 HDO1438-01; Dr. Kane Low). The authors thank
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