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Patterns of Recovery From Early Posttraumatic
Stress Symptoms After a Preventive Intervention
With Oxytocin: Hormonal Contraception Use Is a
Prognostic Factor

To the Editor:

In a previous issue of Biological Psychiatry, we reported on the
efficacy of repeated intranasal oxytocin administration early
after emergency department admission in preventing post-
traumatic stress disorder (PTSD) symptoms, assessed 1.5, 3,
and 6 months posttrauma (1). In a randomized, placebo-
controlled trial, we demonstrated beneficial effects in patients
with high symptom levels before treatment onset (1,2). While
this indicates that oxytocin administration might be an effec-
tive preventive intervention for recently traumatized individuals
with high early symptoms, the accompanying commentary to
our study emphasized that it remains an ongoing challenge to
identify and target individuals at risk for persistent symptoms
(3). Indeed, as trauma-related symptoms constitute a major
public health issue (4) and currently only few effective early
interventions exist (5), it is crucial to target those patients who
are at increased risk of developing adverse outcomes and who
are most likely to benefit from treatment.

We addressed this by means of secondary data analyses,
investigating the influence of differences in gonadal steroid
status on PTSD symptom courses and treatment efficacy. This
yielded interesting results that we believe are an important
add-on to our previous publication.

Women experience PTSD more often, with higher severity,
chronicity, and comorbidity (6–8). This disparity can partly be
explained by gender-specific factors, including socioeconomic
and coping-related risks (9,10), but sex-specific, especially
endocrine, factors also contribute (11). Therefore, we previ-
ously investigated sex as a possible prognostic factor for
different PTSD symptom courses, irrespective of treatment,
and as a possible prescriptive factor of treatment efficacy.
Results revealed neither a prognostic nor a prescriptive effect.

Etiological models explaining the development of PTSD
after traumatic events comprise maladaptive neurocognitive
processes, including facilitated acquisition and consolidation
and impaired extinction of traumatic memories (12,13). These
processes are also regulated by gonadal steroids, including
progesterone and estrogens (14,15). Estrogens, including
endogenous estradiol, facilitate extinction learning: higher
estradiol during extinction learning enhanced subsequent
extinction recall after classical fear conditioning (16). Moreover,
women with PTSD and low estradiol concentrations showed
deficient extinction learning, compared with trauma-exposed
control subjects with low estradiol concentrations and pa-
tients with high estradiol concentrations (17). The constellation
of high progesterone and low estradiol concentrations char-
acterizing the luteal menstrual cycle phase facilitates fear
acquisition and consolidation: women who viewed an
emotional film during the luteal phase subsequently reported
more intrusions than women in the follicular phase or men (18).
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Moreover, intrusive memory frequency was positively corre-
lated with progesterone concentrations (19). Another study
reported more intrusive memories of emotional film material
viewed during the midluteal phase than the early follicular
phase or ovulation and detected a negative association be-
tween intrusion frequency and estradiol-to-progesterone ratio
(20). Women using hormonal contraception exhibit low but
relatively stable levels of endogenous estradiol and proges-
terone and elevated levels of exogenous estrogens. Thus, high
levels of estrogens, promoting traumatic memory extinction,
and low levels of progesterone, preventing memory consoli-
dation, might prevent PTSD symptom development in these
women (14). Preliminary evidence for this hypothesis shows
that emergency and regular hormonal contraception use at the
time of trauma exposure was associated with fewer intrusive
symptoms 6 months posttrauma in female sexual assault
victims (21).

Therefore, we investigated prognostic and prescriptive effects
of different gonadal steroid–related statuses on PTSD symptom
courses, reanalyzing the dataset of our previous publication. We
differentiated the original intention-to-treat sample (n = 107) into
three groups: 54 men (mean age = 37.94 6 13.68 years), 27
women using hormonal contraception (mean age = 28.746 9.30
years), and 19 naturally cycling women (mean age = 31.58 6
10.71 years). The following hormonal contraception methods
were present, all delivering female gonadal steroids: oral contra-
ceptives (n = 19), hormonal intrauterine device (n = 6), hormonal
injection (n = 1), and vaginal ring (n = 1). Six menopausal women
were excluded, as their small number did not allow for valid group
comparisons, and 1 woman was excluded because of unknown
menopausal status. We implemented the same data-analytic
approach as in our previous publication (22): a mixed-effects
model based on 40 multiple imputed datasets, testing main and
interaction effects of time, treatment condition, and participant
group on square root–transformed PTSD severity scores,
measured by the Clinician-Administered PTSD Scale (23,24). We
added baseline symptoms, age, and time between trauma and
treatment initiation as covariates, the latter two because of sig-
nificant group differences. The significant time effect indicated
that overall symptom severity declined from 1.5 to 6 months
posttrauma. The effect of hormonal contraception use on the
intercept was nonsignificant, but its effect on the slope was sig-
nificant: although there were no group differences 1.5 months
posttrauma, women using hormonal contraception showed
significantly stronger midterm to long-term recovery (from 1.5 to 6
months posttrauma) compared with cycling women and men,
independently of baseline symptoms and treatment condition
(Table 1, Figure 1).

To conclude, while considering dichotomous sex did not
divulge a prognostic effect, more detailed consideration of
gonadal steroid–related statuses revealed distinct patterns of
recovery from early PTSD symptoms in women using hor-
monal contraception. Our analyses were exploratory and hy-
pothesis generating rather than hypothesis testing. Moreover,
it would have been interesting to additionally evaluate effects
of specific hormonal contraception methods and menstrual
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Table 1. Exploration of Possible Prognostic or Prescriptive Effects of Sex and Hormonal Contraception Use

Predictor B (SEM) t p 95% CI

Intercept 4.35 (0.17) 25.80 .00a 4.02 to 4.69

Control Variables

Age 0.42 (0.16) 2.68 .01a 0.11 to 0.73

Time between traumatic event and treatment initiation 20.15 (0.16) 20.93 .35 20.46 to 0.16

Baseline symptoms 1.01 (0.16) 6.30 .00a 0.70 to 1.33

Treatment

Oxytocin 20.51 (0.35) 21.49 .14 21.19 to 0.16

Time 20.26 (0.04) 26.39 .00a 20.34 to 20.18

Treatment 3 Time

Oxytocin 3 Time 0.08 (0.08) 0.92 .36 20.09 to 0.24

Sex and Hormonal Contraception Use

Women using hormonal contraception 0.08 (0.31) 0.26 .79 20.52 to 0.68

Cycling women 20.21 (0.37) 20.57 .57 20.93 to 0.51

Time 3 Sex and Hormonal Contraception Use

Time 3 women using hormonal contraception 20.16 (0.07) 22.39 .02a 20.28 to 20.03

Time 3 cycling women 0.05 (0.09) 0.53 .59 20.12 to 0.22

Final model resulting from the stepwise approach to identify prognostic and prescriptive variables according to Fournier et al. (22). As a first step,
all possible main and interactive effects of a metric variable for time (0 = 1.5 months posttrauma, 1.5 = 3 months posttrauma, 4.5 = 6 months
posttrauma), an unweighted-effect coded variable for treatment (comparing oxytocin with placebo condition: 20.50 = placebo, 0.50 = oxytocin),
and two weighted-effect coded variables for sex and hormonal contraception use (one comparing women using hormonal contraception with
men and cycling women: 20.50 = men, 0 = cycling women, 1 = women using hormonal contraception; and one comparing cycling women with
men and women using hormonal contraception: 20.35 = men, 0 = women using hormonal contraception, 1 = cycling women) were included to
predict square root–transformed Clinician-Administered Posttraumatic Stress Disorder Scale scores. In the following steps, main and interactive
effects were excluded according to predefined p thresholds. The resulting final model was controlled for age, time between traumatic event, and
treatment initiation and baseline symptoms. The results are based on data from n = 100 patients.

CI, confidence interval.
aEffect was considered as statistically significant.
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cycle–related fluctuations of gonadal steroids. However, that
would have reduced group sizes and impeded meaningful
conclusions.

Nevertheless, important implications can be derived from
these results. We provide further evidence that hormonal
contraception use, altering endogenous and exogenous
gonadal steroid hormone concentrations, promotes recovery
from traumatic stress until at least 6 months posttrauma.
Interestingly, the faster recovery became apparent after the
e72 Biological Psychiatry June 15, 2019; 85:e71–e73 www.sobp.org/j
first few weeks posttrauma had passed. Our findings open up
a promising line of research and should undergo long-term
follow-up. Moreover, they clearly demonstrate that women
cannot simply be merged into one participant group. Even
statistically controlling for contraception use or menstrual
cycle phases still impedes such differential conclusions for
women depending on gonadal steroid–related status. We
sincerely hope that our finding will not lead to further exclu-
sion of women from psychiatric research, but instead
Figure 1. Predicted courses of posttraumatic
stress disorder (PTSD) symptoms over follow-up
time points, irrespective of treatment condition
(intranasal oxytocin or placebo), differentiated for
men (broken lines), women using hormonal contra-
ception (full lines), and cycling women (dotted lines).
PTSD symptom severity is presented as observed
(#12 days) and estimated (1.5, 3, 6 months) square
root–transformed Clinician-Administered PTSD
Scale mean 6 SE.
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encourages researchers to design studies and analyze data in
a way that enables detection of differential effects of men-
strual cycle phases and hormonal contraception use (25).
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