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Abstract

Despite the widespread use and perceived efficacy of cannabidiol (CBD) as an
anxiolytic, few controlled studies have evaluated the effects of CBD on anxiety-
relevant indications, and only one has done so in the context of trauma-related
symptoms. The current study was designed to address this gap in the literature.
Participants were 42 trauma-exposed individuals (Mg = 23.12 years, SD,,. =
6.61) who endorsed elevated stress. They were randomly assigned to take 300
mg of oral CBD or placebo daily for 1 week. Acute (i.e., following an initial 300
mg dose) and repeated (i.e., following 1 week of daily 300 mg dosing) effects
of CBD were evaluated in relation to indicators of anxious arousal (i.e., anxi-
ety, distress, heart rate) in response to idiographic trauma script presentation.
The results of the current study suggest that relative to placebo, 300 mg CBD
did not significantly reduce anxiety, B = 13.37, #(37) = 1.71, p = .096, d = 0.09,
Bayes factor (BF;,) = 0.54; distress, B = 15.20, t(37) = 1.31, p = .197, d = 0.07,
BF,o = 0.51; or heart rate, B = -1.09, £(36) = -0.32, p = .755, d = 0.02, BF}( =
0.29, evoked by idiographic trauma script presentation in the context of acute or
repeated administration. These data suggest that CBD may not effectively reduce
trauma-relevant emotional arousal; however, more work is needed to confidently
assert such claims due to the small sample size. The current study extends the
groundwork for additional studies in this important area.

Upwards of 80% of the population will experience a
traumatic event in their lifetime (American Psychiatric
Association [APA], 2013; Kessler et al., 2017). Although a
minority of trauma-exposed individuals go on to develop
posttraumatic stress disorder (PTSD; de Vries & OIff,
2009), millions suffer from subthreshold PTSD symptoms
(Hruska et al., 2023). Existing treatments, although effi-
cacious can be difficult to access, and dropout is not
uncommon (Kehle-Forbes et al., 2016; Racine et al., 2020).

To address these concerns, clinicians and researchers have
begun exploring alternative treatment options, including
plant-based medicines (Rehman et al., 2021).

Data suggest Cannabis sativa L. (cannabis), and its
intoxicating major constituent A9-tetrahydrocannabiniol
(A9-THC), may reduce trauma-related symptoms (Hill
et al., 2022). Nonetheless, the intoxicating nature and
legal status of A9-THC complicates its widespread adop-
tion in the United States (National Conference of State

J. Trauma. Stress. 2024;1-13. wileyonlinelibrary.com/journal/jts

© 2024 International Society for Traumatic Stress Studies. | 1


https://orcid.org/0000-0002-5192-8197
mailto:lrgourna@uark.edu
https://wileyonlinelibrary.com/journal/jts
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fjts.23072&domain=pdf&date_stamp=2024-07-03

L wiLEY ")

GOURNAY ET AL.

Legislatures, 2023). Researchers have, therefore, begun
to interrogate other nonintoxicating cannabinoids in the
cannabis plant. Cannabidiol (CBD) is one such cannabi-
noid; unlike A9-THC, CBD is legal in the United States if it
is derived from cannabis plants containing less than 0.3%
A9-THC (Agricultural Improvement Act of 2018, 2018).
CBD is a favorable alternative to A9-THC due to its legal
status and robust safety profile (Souza et al., 2022). Theo-
retical and neurobiological work converges to suggest one
of CBD’s mechanism of action is its effects on the SHTI1A
receptor (Campos & Guimardes, 2008). Human studies
have evaluated CBD’s effects on anxiety-relevant indica-
tions (Berger et al., 2022; Blessing et al., 2015; Crippa et al.,
2021; Gournay, Ferretti, et al., 2023; Zuardi et al., 2017) and,
to a lesser extent, trauma-related symptoms (Bolsoni et al.,
2022; Bonn-Miller et al., 2021). However, the existing liter-
ature surrounding CBD’s anxiolytic effects is complex and
nonuniform.

Two factors are inherent to drawing clear conclusions
regarding CBD’s efficacy: dosing level (i.e., the quan-
tity administered) and administration schedule (i.e., acute
[single] vs. repeated dosing; Leen-Feldner et al., 2021).
With regard to dosing level, an acute dose of 300 mg
of oral CBD may be the “Goldilocks” dose for benefi-
cial effects, at least for social anxiety (Linares et al., 2019;
Zuardi et al., 2017). Indeed, studies suggest that CBD dis-
plays an inverted-U dose-response curve in social anxiety
elicitation paradigms, such that lower (e.g., 100 mg) and
higher (e.g., 900 mg) doses do not yield the effects pro-
duced by moderate doses (e.g., 300 mg) when administered
acutely to healthy subjects. Complicating the picture, how-
ever, is some evidence for null acute effects of moderate
doses (e.g., 300 mg) for other types of anxiety (e.g., Kwee
et al., 2022), pointing to the continued need to character-
ize acute CBD effects across anxiety symptom dimensions.
Further, given that CBD’s effects may be mediated by
the serotonin system (e.g., Campos & Guimaraes, 2008),
and pharmacokinetic data suggest a buildup of CBD in
the system after repeated dosing (Child & Tallon, 2022),
there is reason to conjecture that repeated administration
of CBD may be more effective than acute administration
in reducing anxiety. Indeed, findings support CBD’s anxi-
olytic effects when administered repeatedly among young
people with treatment-resistant anxiety (i.e., self-titration
up to 800 mg for 12 weeks; Berger et al., 2022), adults with
elevated trait worry (i.e., 300 mg vs. placebo for 2 weeks;
Gournay, Ferretti, et al., 2023), and teens with social anx-
iety disorder (300 mg vs. placebo for 4 weeks; Masataka,
2019). A few studies suggest CBD also ameliorates psy-
chological distress, defined as a broad, negatively valenced
subjective experience distinguishable from anxiety (Bar-
low et al., 2002) among individuals reporting elevated
levels of COVID-19-distress (320 mg for 1 week; Gournay,

Petry, et al., 2023) and health care providers working in a
COVID unit (300 mg with standard care vs. standard care
alone for 4 weeks; Crippa et al., 2021). Collectively, the
extant data suggest CBD’s anxiolytic effects vary as a func-
tion of dosing level and schedule, although more work is
necessary to empirically discern these parameters.

Regarding trauma-related symptoms, at the time of
study conceptualization, there were no published stud-
ies on the effects of CBD in the context of trauma. Two
relevant studies have since been published. Bolsoni and
colleagues (2022) explored the acute effects of 300 mg CBD
(vs. placebo) on response to idiographic trauma script pre-
sentation among individuals with PTSD. Results indicated
that, compared to placebo, 300 mg of CBD did not reduce
self-reported anxiety, discomfort, heart rate, or blood pres-
sure before, during, or after script presentation. Similar
null findings were obtained for repeated ad libitum admin-
istration of smoked CBD (Bonn-Miller et al., 2021) and
extend a small body of work indicating acute admin-
istration of CBD may have relatively limited effects on
anxiety other than social anxiety. However, more work is
needed with regard to trauma-related symptoms, specif-
ically the extent to which repeated CBD administration
reduces reactivity to trauma-relevant scripts. The aim of
the current study was to address this gap by conducting
a state-of-the-art, multimodal assessment of the acute and
repeated effects of 300 mg oral CBD versus placebo admin-
istered daily for 1 week on indicators of anxious arousal
(i.e., anxiety, distress, heart rate) elicited by idiographic
trauma script presentation within a trauma-exposed sam-
ple evidencing elevated stress.

Our primary hypotheses were that both acute
(i.e., following the initial dose) and repeated (i.e., fol-
lowing 1 week of dosing) CBD administration would
reduce anxiety and distress in response to idiographic
trauma scripts compared to placebo. In line with empirical
work reviewed earlier, we expected that the magnitude
of the effect of CBD on anxiety and distress would be
greater following repeated administration compared to
acute administration. We made a secondary hypothesis
that CBD would reduce psychophysiological arousal (i.e.,
heart rate) compared to placebo following both acute and
repeated administration, with larger effects for repeated
as compared to acute administration.

METHOD
Participants
Participants were 42 trauma-exposed individuals (Mg

= 23.12 years, SD,e. = 6.61) recruited from the commu-
nity (n = 39) and a university participant pool (n = 3;
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see Table 1 for demographic characteristics). We sought
to limit floor effects by selecting participants who were
likely to evidence some emotional distress to trauma
reminders while also limiting the likelihood of excessive
reactivity to trauma script presentation. Therefore, eligi-
ble participants reported elevated perceived stress, lifetime
trauma exposure, and at least one Criterion B symptom
(i.e., intrusions), per the Diagnostic and Statistical Manual
of Mental Disorders (5th ed.; DSM-5; APA, 2013) PTSD crite-
ria, but did not meet the criteria for full PTSD. Individuals
with PTSD were excluded as a conservative effort to ensure
participant safety given the effects of CBD in this context
had not been tested at study conceptualization. Although
this approach does not negate the possibility of creating a
ceiling effect, it was not an issue in the current study (see
Table 2). Participants also met additional eligibility crite-
ria (Table 3) to ensure participant safety (e.g., not currently
pregnant) and eliminate scientific confounds (e.g., no past
month CBD use).

Procedure

Interested participants who responded to study advertise-
ments were screened utilizing scripted telephone screen-
ing and a semistructured clinical interview for trauma
exposure and trauma-related symptoms. Eligible partici-
pants were scheduled for the three-phase study protocol
(see Figure 1).

Phase I involved an in-laboratory study appointment
that began with collecting written informed consent.
Female participants confirmed eligibility via a preg-
nancy test. Participants then completed a baseline survey
before collaborating with the principal investigator (PI)
to develop idiographic scripts (i.e., one autobiographi-
cal neutral script, one index trauma script) per Pitman
and colleagues’ (1987) widely used and validated script-
driven imagery procedures. The neutral and trauma scripts
were equated for sensory experiences; however, the trauma
script included the most highly rated response proposi-
tions participants remembered experiencing during the
index (i.e., most distressing) traumatic event identified
during the semistructured interview. The PI recorded the
scripts. Participants were then administered standardized
training in script-driven imagery (Pittman et al., 1987)
before self-administering 300 mg CBD or placebo 90 min
before script presentation. This allowed for an evalua-
tion of acute CBD effects relative to placebo. Participants
then viewed a nature documentary before being equipped
with electrodes for physiological measurements. Next,
they took part in an idiographic trauma script presentation,
which involved the completion of self-report indicators
(i.e., Visual Analog Mood Scales [VAMS]; Luria, 1975)
before and after script presentation. Participants then

engaged in a positive affect induction, were instructed on
the procedures, and provided product provisions for Phase
II. Phase II involved a week-long administration period
in which participants were instructed to take either 300
mg CBD or placebo once daily with food between 8:00
a.m. and 12:00 p.m. and complete an online survey daily
between 5:00 p.m. and 7:00 p.m. The administration sched-
ule was selected as pharmacokinetic data suggest steady
state (i.e., consistent serum levels) for CBD is rapidly
achieved, albeit at twice daily dosing (i.e., within 1 week;
Taylor et al., 2018). After the completion of Phase II, partic-
ipants returned to the lab for Phase III, which allowed for
an evaluation of repeated CBD effects relative to placebo.
Phase III procedures, including time from investigational
product (IP) administration to script presentation, were
identical to those in Phase I, sans idiographic trauma script
development, as has been done in prior work utilizing
laboratory-based anxiety elicitations (Kirschbaum et al.,
1995). However, following the positive affect induction,
participants completed a poststudy interview to assess side
effects they may have experienced during the study, were
debriefed, and compensated up to $200 (USD) or the full
allotment of course-related research credits for their time.

Participants were randomly assigned to self-administer
300 mg of CBD or placebo at Phase I (acute dose) and once
daily for 1 week (repeated dosing). Product was donated by
Canopy Growth USA, LLC. Groups were equated in terms
of the number of softgels consumed; each day, participants
in the 300 mg group took six active 50 mg CBD softgels (i.e.,
300 mg of CBD daily), and the placebo group took six inac-
tive placebo softgels. The active group was administered
hemp-derived CBD isolate in medium-chain triglyceride
(MCT) in the form of 50 mg softgels; the placebo group
was administered softgels containing MCT only. Product
was manufactured according to current good manufac-
turing practices and conditions. A third-party laboratory
confirmed each capsule exclusively contained 50 mg of
CBD and no contaminants. All study procedures were
approved by the University of Arkansas’s Institutional
Review Board.

Measures

Screening measures

Perceived stress

The 10-item Perceived Stress Scale (PSS-10; Cohen &
Williamson, 1988) was used to screen for elevated per-
ceived stress (i.e., scores 0.5 standard deviations or more
above normed means [16.2]). Participants rated items such
as “How often have you felt nervous or stressed?” on
a 5-point Likert scale ranging from 0 (never) to 4 (very
often.) The PSS-10 is a psychometrically sound measure
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TABLE 1 Sample characteristics, by condition

Total sample 300 mg CBD Placebo
N =42) (n=19) (n=23)
Variable M SD M SD M SD t df P 7?
Age (years) 23.12 6.61 21.4 4.85 24.4 7.56 2.05 39 153 .05
BMI (kg/m?) 2593 5.02 24.73 5.25 26.93 4.70 1.43 40 159 .05
VVIQ 2.26 0.95 2.36 111 2.17 0.82 —0.64 39 .523 .01
PTSS 39.83 9.56 40.37 10.41 39.39 8.89 —0.46 37 .644 .003
n % n % n %
Race —0.28 39 778 <.01
‘White/Caucasian 32 76.2 13 68.4 19 82.6
Other® 10 214 5 26.3 4 17.4
Ethnicity —0.88 39 .382 .02
Hispanic/Latino/x 7 16.7 2 10.5 5 21.7
Not Hispanic/Latino/x 34 81.0 16 84.2 18 78.3
Gender —0.07 39 .945 <.01
Female 22 40.5 10 52.6 12 52.2
Male 17 52.4 7 36.8 10 43.5
Biological sex 0.06 39 .952 <.01
Female 24 57.1 1 57.9 13 56.5
Male 18 429 8 421 10 43.5
Sexual orientation 0.36 39 723 <.01
Heterosexual/straight 33 78.6 15 79.0 18 78.3
Other® 8 19.0 3 15.8 5 217
Relationship status 0.76 39 452 .01
Single 25 59.5 1 57.9 14 60.9
In a relationship 16 38.1 7 36.8 9 39.2
Educational attainment 2.62 39 .012 15
High school 21 52.4 13 68.2 9 39.1
College 1 26.2 3 15.8 10 34.8
Graduate school 8 19.1 2 10.5 8 26.1
Annual income (USD) 2.11 39 .041 .10
< $30,000 32 76.2 17 89.5 15 65.2
> $30,000 9 214 1 53 8 26.1
Past-6-month cannabis use® —0.39 26 .703 <.01
Not at all 20 47.6 8 42.1 12 52.2
Less than once a month 8 19.1 4 21.1 4 17.4
Past-6-month alcohol use® 0.21 34 .832 <.01
Not at all 6 14.3 3 15.8 3 13.0
Once a month or less 14 333 5 16.8 9 39.3
Once a week or more 10 31.0 6 31.6 7 30.4
Past-6-month nicotine use® —1.06 17 .303 .06
Not at all 9 21.4 4 211 5 21.7
Once a day or more 8 19.1 4 21.1 4 17.4
Side effects? —0.83 6 AlL .02
Nausea 1 2.4 1 5.3 0 0.0
Somnolence 2 4.8 1 53 1 53
Increased appetite 2 4.8 1 53 1 53
Elevated heart rate 1 2.4 1 53 0 0.0
Anxiety 1 2.4 0 0.0 1 53
Insomnia 1 2.4 1 5.3 0 0.0

Note: Frequencies and percentages account for the missing data. Demographic variable categories (e.g., transgender) with fewer than five participants were not included to
protect identifying information. Sample characteristic data are missing for one participant. CBD = cannabidiol; BMI = body mass index; VVIQ = Vividness of Visual Imagery
Questionnaire; PTSS = posttraumatic stress symptoms.

2“Other” includes Asian, Black/African American, and multiracial.

b“Other” includes gay or lesbian, asexual, and bisexual.

“Values will not sum to 100.0% (N = 42) due to nonendorsement of drug use.

dSix participants reported eight side effects likely related to CBD administration.
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TABLE 2 Manipulation check

Variable M SD F df P 7y
VAMS-A
Phase I
Neutral script 10.62 1,41 .002 21
Prescript 26.45 17.67
Postscript 21.52 16.33
Trauma Script 95.55 1, 41 <.001 .70
Prescript 20.89 15.44
Postscript 52.07 19.61
Phase III
Neutral script 2.95 1,41 .093 .07
Prescript 19.08 15.19
Postscript 17.00 12.71
Trauma Script 70.17 1,41 <.001 .63
Prescript 18.38 14.84
Postscript 43.67 19.97
VAMS-D
Phase I
Neutral script 3.20 1,41 .090 .07
Prescript 22.95 17.73
Postscript 19.26 14.70
Trauma Script 66.99 1,41 <.001 .62
Prescript 22.05 16.52
Postscript 51.90 21.51
Phase III
Neutral script 3.99 1,41 .053 .09
Prescript 17.98 17.77
Postscript 14.29 11.99
Trauma Script 65.83 1,41 <.001 .62
Prescript 17.10 14.30
Postscript 43.74 21.58
Heart rate
Phase I
Neutral script 0.91 1,41 345 .02
Prescript 77.92 12.87
Postscript 77.37 11.96
Trauma Script 0.57 1,41 .453 .01
Prescript 76.98 11.71
Postscript 76.47 12.06
Phase III
Neutral script 1.03 1,40 317 .03
Prescript 78.65 10.59
Postscript 79.32 10.85
Trauma Script 5.24 1,40 .027 12
Prescript 79.06 11.07
Postscript 77.67 11.35

Note: VAMS-A = Visual Analog Mood Scale Anxiety; VAM-D = Visual Analog Mood Scale Distress.
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TABLE 3 Eligibility criteria

1. Between 18 and 55 years old®

2. Body mass index between 18 and 35 kg/m?

3. Self-report score of > 16.2 on the PSS-10

4. Report lifetime history of DSM-5-defined trauma exposure

5. Does not meet the criteria for PTSD

6. No history of significant allergic condition, hypersensitivity, or allergic reactions to snacks provided in the study (i.e., peanut butter,

animal crackers, string cheese, or avocado)

7. Not pregnant or currently breastfeeding

8. No history of significant allergic condition, hypersensitivity, or allergic reactions to cannabis, cannabinoid medications, hemp

products, medium chain triglyceride oil, or peppermint
9. No past month CBD use

10. No past month use of cannabis or any THC-containing product

11. Willing to abstain from using cannabis or any THC-containing product for the duration of the study

12. Willing to maintain a stable treatment regimen (i.e., no change in current medication use) for the duration of the study

13. Not taking a prescription medication for anxiety
14. Not currently having thoughts of committing suicide

15. Not been diagnosed with bipolar disorder or psychosis

16. No acute illness, such as a respiratory infection or other illness, that would interfere with study participation

17. No history of diagnosis related to liver function and/or significantly impaired liver function (e.g., cirrhosis of the liver, hepatitis)

18. Willing to ensure they have used effective contraception (e.g., oral contraception, double barrier, intrauterine device) for 30 days

prior to the study and for 30 days after study completion

19. Access to a ride to the University of Arkansas campus for research appointments

20. Willing to comply with current university mandates as they pertain to COVID-19 protocols (e.g., mask-wearing)

21. Not currently prescribed or taking the following medication: warfarin, clobazam, valproic acid, phenobarbital, mechanistic target
of rapamycin (mTOR) inhibitors, oral tacrolimus, St. John’s wort, or Epidiolex.

Note: PSS-10 = Perceived Stress Scale-10; DSM-5 = Diagnostic and Statistical Manual of Mental Disorders (5th ed.); PTSD = posttraumatic stress disorder; CBD =

cannabidiol; THC = tetrahydrocannabinol.

2The upper cutoff for the age range was selected as a conservative approach to ensuring participant safety; because older adults may be more likely to experience

adverse events when administering CBD, they were excluded from the study.

(e.g., convergent validity with stress indicators; Cohen
& Williamson, 1988). In the current sample, Cronbach’s
alpha was .89.

Trauma exposure and posttraumatic stress symptoms
The PTSD module of the Diagnostic Interview for Anxiety,
Mood, and Obsessive Compulsive and Related Disor-
ders (DIAMOND-PTSD; Tolin et al., 2018) was admin-
istered by trained interviewers to assess the inclusion
criteria. The DIAMOND is a psychometrically validated
(e.g., convergent validity with relevant self-report indices)
semistructured interview.

Participant characteristics

Demographic information

A brief demographic questionnaire was administered
at screening (i.e., biological sex, age, body mass index
[BMI]). Comprehensive demographic characteristics were
obtained during Phase I (see Table 1).

Vividness of visual imagery

The Vividness of Visual Imagery Questionnaire (VVIQ;
Marks, 1973) was utilized to check random assignment
with respect to participants’ capabilities for visual imagery.
The VVIQ is a 16-item measure rated on a 5-point Likert
scale ranging from 1 (perfectly clear and as vivid as normal
vision) to 5 (no image at all, you only “know” that you are
thinking of the object). The VVIQ is a widely used, psycho-
metrically sound measure (e.g., strong criterion validity;
Marks, 1973). In the current sample, Cronbach’s alpha
was .95.

Protocol compliance

Participants recorded themselves taking the IP via Times-
tamp, an app that stamps the date and time of the
recording (Gournay, Ferretti, et al., 2023). Research staff
reviewed these videos to confirm compliance. Noncompli-
ance (i.e., missed doses) was observed in less than 5% of all
administrations.
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Recruited from the community
(n=1,589) People not interested
¢ prior to verbal consent
(n="1777)
Telephone screening to determine eligibility
(n=2812) People deemed ineligible
¢ > (n="1745)
Eligible people contacted
(n=67) .
| People not interested (n = 11)
v People waitlisted (n = 3)
People scheduled for Phase I
( :I >3 - People did not show up
v w (n=4)
People completed written informed consent
at Phase I appointment
=4 L
(n | 7 _ People ineligible
v g (n=23)
Random assignment stratified by
participant sex (1:1) and entered Phase II
(n = 46)
|
v v
Group A Group B
(n=23) (n=23)
| I l People lost due to dropout during Phase II
| (n=4)
People completed Phase II1 and
compensated $200
(n=42)
Final dataset
(n=42)
I
v v
Placebo 300 mg CBD
(n=23) (n=19)
FIGURE 1 Study flow.

Note: For a detailed discussion of participant matriculation and reasons for exclusion, please see the Supplementary Material. CBD =

cannabidiol.

Outcome measures

State anxiety

The Anxiety subscale of the VAMS (VAMS-A; Luria, 1975)
is a psychometrically validated (e.g., strong convergent
validity) index of state anxiety commonly used in cannabi-
noid administration work (e.g., Bolsoni et al., 2022). Set
initially to the middle of the scale, participants used a
100-point sliding scale to rate their current experience for
each of three items (e.g., Tranquil-Troubled). Items were
averaged to yield an index of state anxiety. In the current

sample, Cronbach’s alpha values ranged from .88 to .94
across study phases.

Distress

Using the approach described for state anxiety, a single
item was used to index distress (VAMS-D), as has been
done in prior work (Gournay, Petry, et al., 2023).

Heart rate

A BIOPAC MP 150 data acquisition system (BIOPAC
Systems Inc., n.d.) and AcqKnowledge (Version 5.0.6) soft-
ware were used to obtain electrocardiogram data using
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a single-channel biopotential electrocardiogram ampli-
fier (ECG100C). Consistent with recommended guidelines,
participants were fitted with disposable Ag/AgCl elec-
trodes placed just below the lower left rib and right collar
bone and just above the right ankle (Berntson et al., 2007).
Electrocardiogram data were continuously collected dur-
ing the experimental protocol, and average heart rate in the
30 s epoch before and after the trauma script presentation
was used in analyses.

Data analysis

Power analyses were based on the broader literature eval-
uating the anxiolytic effects of CBD (e.g., Bergamaschi
et al., 2011; Masataka, 2019), which suggests a medium-
to-large effect size. Using a moderate estimate for effect
size (i.e., d = 0.5), G*Power statistics software indicated a
total of 42 participants (n = 21 per condition) were needed
to detect effects if present in a repeated-measures design,
a sample size that is consistent with similar past work
(e.g., Bergamashi et al., 2011).

Inspection of the data revealed no violations of assump-
tions. Descriptive statistics were computed for all variables
at Phase I and Phase III. In line with Bolsoni and col-
leagues (2022), analyses were relegated to trauma script
responses. A manipulation check was conducted to ensure
the trauma script presentation increased anxious arousal
at Phase I and Phase III. The current study employed a
between-within study design such that the levels of the
condition factor (300 mg CBD vs. placebo) were compared
between participants, and the levels of the script type (neu-
tral vs. trauma), script reactivity (prescript vs. postscript),
and study phase (Phase I vs. Phase IIT) were compared
within participants. This approach allowed for an evalu-
ation of the acute (Phase I) and repeated (Phase III) effects
of condition on the dependent variables while account-
ing for script reactivity across script type and study phase.
Repeated-measures analysis of variance (ANOVA) models
were fit using the aov_4 function in the afex package of R
(Version 1.3-1) to estimate the Condition x Script Type X
Script Reactivity x Study Phase interaction for all outcome
variables (i.e., VAMS-A, VAMS-D, and heart rate) across
the administration period (Singmann et al., 2024). Base-
line characteristics with significant group differences (i.e.,
income level and educational attainment) were included
as covariates in all models. Inspection of models revealed
no violations of assumptions. Bayesian analyses were con-
ducted using the ImBF function in the BayesFactor package
of R (Version 0.9.12-4.7) to produce Bayes factors (BF;g)
providing evidence for or against the alternative hypoth-
esis. A BF;q value greater than 1.0 indicates evidence in
favor of the alternative hypothesis, and a BF;, value less
than 1.0 indicates evidence in favor of the null hypothe-

sis. By convention, BF;, values between 0.33 and 3.0 are
considered “inconclusive” (Morey & Rouder, 2024). Both
afex and ImBF accounted for individual-level variability.
Two unaffiliated collaborators independently replicated all
analyses.

RESULTS

Descriptive statistics

The sample was representative of the surrounding
locale (see Table 1). Most participants identified as
White/Caucasian and heterosexual/straight and reported
having completed at least some higher education. Tests for
random assignment efficacy revealed no significant differ-
ences between condition for VVIQ scores, posttraumatic
stress symptoms (PTSS), and most demographic variables;
however, participants in the CBD condition reported
significantly higher levels of educational attainment, #39)
= 2.62, p = .012, 7;2 = .15, and higher annual income,
1(39), = 2.11, p = .041, n*> = .10, than those in the placebo
condition.

Manipulation check

Supporting the efficacy of the manipulation, there were
significant increases in VAMS-A and VAMS-D from pre-
to post-trauma script presentation at Phase I and Phase
II1. There were no effects of trauma script presentation on
heart rate; however, heart rate at Phase III significantly
decreased from pre- to post-trauma script presentation.
Table 3 includes descriptive statistics for the manipulation
check.

Primary analyses
Anxiety

Participant income, F(1, 37) = 0.18, p = .675, n*, = .005,
and educational attainment, F(1, 37) = 0.20, p = .660, 7%,
=.005, were not significant predictors in the model. There
was not a significant main effect of condition for VAMS-
A, F(1, 37) = 0.68, p = .414, n*, = .02. However, there
were significant main effects of script type, F(1, 37) = 77.27,
p < .001, n2p = .71; script reactivity, F(1, 37) = 87.05, p
<.001, »%, = .70; and study phase, F(1, 37) = 7.38, p = .010,
nzp = .17. There was not a significant Condition x Script
Type x Script Reactivity x Study Phase interaction, F(1, 37)
= 2.92, p = .096, nzp = .07. Post hoc slope comparisons
(see Table 4) revealed significantly more script reactivity
between trauma and neutral script reactivity in Phase I
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TABLE 4 Post hoc slope comparisons for the Visual Analog Mood Scale-Anxiety (VAMS-A), Visual Analog Mood Scale-Distress

(VAM-D), and heart rate

Phase I Phase III
Variable EMM SE EMM SE B t df p 7% BF,,
VAMS-A 13.37 1.71 37 .096 .04 0.54
CBD 17.35 3.09 37 .004 .08 2.90
Neutral script
Prescript 27.18 4.33 14.16 3.76
Postscript 21.51 3.78 15.46 3.19
Trauma script
Prescript 19.43 3.62 16.121 3.8
Postscript 50.26 5.03 36.58 4.96
Placebo 3.98 0.81 37 423 0.02 0.33
Neutral Script
Prescript 24.43 3.78 22.09 3.29
Postscript 19.72 3.30 17.35 2.78
Trauma script
Prescript 20.19 3.17 19.66 3.33
Postscript 54.36 4.40 49.82 4.33
VAMS-D 15.20 1.31 37 197 0.03 0.51
CBD 12.31 1.48 37 147 0.04 0.75
Neutral script
Prescript 21.29 4.36 12.30 4.49
Postscript 16.42 3.31 13.16 3.05
Trauma script
Prescript 22.50 4.03 15.97 3.66
Postscript 49.35 5.58 36.25 5.36
Placebo —2.89 -0.40 37 .693 0.01 0.30
Neutral Script
Prescript 22.64 3.81 21.98 3.92
Postscript 19.72 2.90 14.48 2.66
Trauma script
Prescript 20.04 3.52 17.41 3.20
Postscript 54.38 4.88 50.06 4.68
Heart Rate —-1.09 —0.32 36 755 0.01 0.32
CBD 143 0.58 36 .564 0.02 0.25
Neutral script
Prescript 75.28 335 78.65 2.68
Postscript 75.42 3.11 79.63 2.74
Trauma script
Prescript 76.11 3.04 79.47 2.84
Postscript 74.55 3.12 77.31 2.93
Placebo 2.52 115 36 .258 0.03 0.37
Neutral Script
Prescript 79.14 3.00 79.23 2.39
Postscript 78.04 2.78 79.58 2.45
Trauma script
Prescript 76.66 2.72 79.25 2.54
Postscript 76.97 2.79 78.49 2.62

Note: EMM = estimated marginal mean; BF, = Bayes factor; CBD = cannabidiol.
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compared to Phase III within the CBD condition; how-
ever, there were no significant differences between trauma
and neutral script reactivity across Phase I to Phase III
within the placebo condition and no significant differences
between trauma and neutral script reactivity across Phase I
to Phase I1T in the CBD condition compared to the placebo
condition.

Distress

Participant income, F(1, 37) = 0.52, p = .476, nzp =.01, and
educational attainment, F(1, 37) = 0.12, p = .727, nzp =.003,
were not significant predictors in the model. There was
not a significant main effect of condition, F(1, 37) = 1.03,
p = .316, nzp = .03, for the VAMS-D. However, there were
significant main effects of script type, F(1, 37) = 108.70, p
<.001, nzp = .72; script reactivity, F(1, 37) = 61.60, p < .001,
n%p = .62; and study phase, F(1, 37) = 7.40, p = .010, 7%,
=.17. There was not a significant Condition x Script Type x
Script Reactivity x Study Phase interaction, F(1, 37) = 1.73,
p=.197, nzp =.04. Post hoc slope comparisons (see Table 4)
revealed no significant differences between trauma and
neutral script reactivity across Phase I to Phase III within
the CBD condition or placebo condition and no significant
differences between trauma and neutral script reactivity
across Phase I to Phase III in the CBD condition compared
to the placebo condition.

Heart rate

Participant income, F(1, 36) = 0.01, p = .908, nzp =.0004,
and educational attainment, F(1, 36) = 0.44, p = .514, nzp
= .01, were not significant predictors in the model. There
were not significant main effects of condition, F(1, 36) =
0.13, p=.723,7%, = .004; script type, F(1,36) = 2.60, p = 115,
n%p = .19; script reactivity, F(1, 36) = 3.30, p = .078, 1%,
=.08; or study phase, F(1, 36) = 3.52, p = .069, nzp =.09, for
heart rate. There was not a significant Condition x Script
Type x Script Reactivity x Study Phase interaction, F(1, 36)
= 0.10, p = .755, nzp = .003. Post hoc slope comparisons
(see Table 4) revealed no significant differences between
trauma and neutral script reactivity across Phase I to Phase
III within the CBD condition or placebo condition and no
significant differences between trauma and neutral script
reactivity across Phase I to Phase III in the CBD condition
compared to the placebo condition.

DISCUSSION

Millions of individuals suffer from subthreshold PTSD
symptoms (Hruska et al., 2023). Recent work suggests that
CBD has therapeutic potential in the context of anxiety

(Blessing et al., 2015) and psychological distress (Crippa
et al., 2021). However, only two studies have examined
the effects of CBD on trauma-related symptoms, one of
which tested an acute 300 mg oral dose of CBD (Bolsoni
et al., 2022; Bonn-Miller et al., 2021). Neither found an
effect for CBD. Building on this research, the results of
the current study suggest that 300 mg CBD did not sig-
nificantly reduce anxiety, distress, or heart rate evoked by
idiographic trauma script presentation in the context of
acute or repeated administration compared to placebo.
Unexpectedly, no acute effect of 300 mg CBD
(i.e., following the initial dose in Phase I) was obtained for
anxiety or distress. However, in the time since the current
study hypotheses were formulated, evidence increasingly
suggests that CBD’s acute anxiolytic effects may be con-
strained to social anxiety (e.g., Linares et al., 2019), as null
effects have emerged for other anxiety-related outcomes
(e.g., worry, fear, anxiety after trauma recall; Bolsoni et al.,
2022; Gournay, Ferretti, et al., 2023; Kwee et al., 2022;
Leen-Feldner et al., 2022). Further, prior work suggesting
anxiolytic effects of acute administration of 300 mg CBD
was conducted with healthy participants; discrepant
findings in the current study, which included participants
with elevated PTSS and stress, may be attributable to
an interplay between dosing level and psychological
vulnerability status. Given that CBD exerts effects, at least
in part, via the serotonin system (Campos & Guimaraes,
2008), and disruptions to this system are apparent in
participants with subclinical anxiety (e.g., Cerasa et al.,
2014), it is plausible that higher doses of CBD and/or
longer durations of administration are needed to impact
serotonergic activity enough to observe anxiolytic effects.
Similarly, no repeated effects for anxiety or distress were
obtained. Notably, these findings contradict work that sug-
gests large beneficial effects of repeated administration of
CBD on anxiety (e.g., Crippa et al., 2021; Masataka, 2019).
Incongruities may be attributable to expectancy effects,
which are potent in cannabinoid administration research
(Spinella et al., 2021). The current, double-blind random-
ized controlled trial (RCT) provides a robust test of the
study hypotheses and, given the trends observed in prior
work, the absence of significant effects may be due to a
placebo response. Although RCTs remain the gold stan-
dard, future work could usefully employ placebo effect
reduction strategies (e.g., neutral protocol scripts describ-
ing treatment; Katz, 2021). Additionally, the divergence in
findings between the current study and the only other rel-
evant prospective RCT (Masataka, 2019) may be a result
of different dosing durations. The current dosing scheme
was selected for pragmatic reasons (e.g., to provide pre-
liminary data evaluating relatively brief repeated dosing
intervals) and because the limited human research in this
area suggests steady state (i.e., consistent serum levels)
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for CBD is rapidly achieved, albeit with twice daily dos-
ing (Taylor et al., 2018). Further, significant reductions in
anxiety-related outcomes have been observed after 1 week
of CBD administration (e.g., Gournay, Petry, et al., 2023).
Masataka (2019) reported reductions in social anxiety after
4 weeks of CBD administration compared to placebo.
Relatedly, participants may have habituated to trauma
script presentation across sessions; extending the time
between elicitation procedures may reduce habituation
(Boyle et al., 2016). Moreover, simple effects tests revealed
larger effects after repeated administration, suggesting a
longer duration could be necessary to attenuate trauma
script-driven anxiety and distress. Empirical assessment
of dosing duration remains a pressing issue in the CBD
literature; the current study meaningfully contributes to
this small research base. Finally, a priori simulation-based
power analyses were not conducted, leaving open the
real possibility that the current analyses may have been
underpowered given the discrepancy between the power
analysis and data analysis. This idea is supported by
the fact that several “inconclusive” Bayes factors were
observed and underscores the need for additional larger
studies in this area. Also explored were the effects of
acute and repeated CBD administration on heart rate.
Data regarding CBD’s cardiovascular effects are mixed;
a recent meta-analysis suggested that CBD influences
hemodynamics under conditions of stress but called for
more work in the area (Sultan et al., 2017). The current
findings accorded with prior work using anxiety-relevant
elicitations (e.g., Bolsoni et al., 2022), suggesting CBD
does not affect heart rate in this context. Notably, dis-
cordant findings between self-reported and psychophysi-
ological indicators are not uncommon. Although trauma
script presentation typically increases heart rate in clin-
ical samples (e.g., Pitman et al.,, 1987), relatively few
studies have included nonclinical samples. The lack of
heart rate response in the current study fits with the
limited work among nonclinical samples in which the pre-
sentation of idiographic trauma scripts did not increase
heart rate (e.g., Suendermann et al., 2010). A useful
next step would be to extend this work to include
other physiological indicators of the stress response
(e.g., salivary cortisol, alpha amylase).

Despite a number of strengths, including the double-
blind design; administration of a validated, laboratory-
based experimental psychopathology paradigm; and col-
lection of both subjective and objective indicators of
emotional arousal, it merits mention that participants were
not diagnosed with PTSD. Additionally, although anxi-
ety was assessed using the VAMS-A to allow comparisons
with prior work (e.g., Linares et al., 2019), VAMS items
lack face validity (e.g., tranquil vs. troubled). The use of a
validated, multi-item assessment (e.g., the State-Trait Anx-
iety Inventory; Spielberger et al., 1983) would meaningfully

extend the current findings. Finally, an objective assess-
ment of participants’ compliance with instructions not to
use THC during the study would strengthen confidence in
the findings.

The current results suggest that neither acute nor
repeated administration of 300 mg CBD significantly
affected response to an idiographic trauma script presen-
tation relative to placebo. These data suggest that CBD
may not effectively reduce trauma-relevant emotional
arousal; however, more work is needed to confidently
assert such claims.
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