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Abstract

Low-income, urban-dwelling Black adults are disproportionately affected by traumatic
experiences, post-traumatic stress disorder (PTSD), and depression and encounter inequities in
treatment access. In addition to the benefits Mindfulness-Based Cognitive Therapy (MBCT)

for depression, there is preliminary evidence of successful symptom reduction in PTSD via
MBCT across two prior pilot studies in veterans. Studies examining the effects of MBCT among
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trauma-exposed Black adults remains limited, and examination of effects across specific PTSD
clusters is almost nonexistent. We examined the preliminary efficacy of adapted MBCT versus
waitlist control (WLC) on PTSD and depression symptoms in a pilot randomized controlled trial
(RCT). Black adults (/= 80; 86.10 % women) with repeated trauma exposure, who screened
positive for PTSD and depression, were recruited from an urban public hospital and randomized
to 8-week adapted MBCT or WLC. Symptoms were measured pretreatment and posttreatment
with the Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) and the Beck Depression
Inventory-11 (BDI-11). Mixed model analyses were conducted with an intent-to-treat approach,
examining change in PTSD and depression scores between MBCT and WLC over time. There
was no significant difference in total PTSD and depression symptom change between MBCT and
WLC. CAPS-5 avoidance symptoms showed a nominally significant decrease in the MBCT group
(F1,68.10] =5.98, p=.017; 171.60] = 3.61, p< .001). Findings suggest MBCT might be helpful
for addressing avoidance symptoms among Black adults with comorbid PTSD and depression.
Although lacking power to draw final conclusions about treatment efficacy, this study provides
preliminary data suggesting the importance of future fully powered trials.

Keywords

Mindfulness-based Cognitive Therapy; Posttraumatic stress disorder; Mindfulness; Major
depressive disorder

1. Introduction

Black adults with limited socioeconomic resources living in urban areas represent

a population disproportionately exposed to traumatic incidents [1]. Low-resourced
environments and repeated trauma exposure, paired with racism, contribute to elevated
rates of post-traumatic stress disorder (PTSD) and depression among urban-dwelling Black
adults [1,2]. Yet, access to mental health treatment remains limited, and stigma around
help-seeking among Black communities can impact care engagement generally [3] as

well as with trauma-focused treatment for PTSD [4]. Importantly, depression commonly
co-occurs with PTSD [5], and among Black adults specifically [6], which further increases
the burden of symptoms, treatment resistance and dropout rates [7]. Thus, establishing
effective transdiagnostic treatment approaches that address both PTSD and depression but
do not require engagement in trauma-focused treatment and can be incorporated into settings
where Black adults already engage with medical care, like urban public hospital clinics, is
crucial for improving treatment engagement and outcomes for this population.

One promising transdiagnostic treatment approach is Mindfulness-Based Cognitive Therapy
(MBCT). MBCT is a cognitive therapy that enhances mindfulness through techniques

like focusing on the present and relating to thoughts and feelings in a new way [8]. In
addition to psychoeducation and cognitive reframing, MBCT encourages individuals to
practice acceptance of unpleasant emotions and take a non-judgmental stance [8]. Already
an established treatment for depression [9], initial evidence of efficacy of MBCT in reducing
PTSD symptoms has been shown across two prior pilot studies with veteran samples
[10,11]. However, while a pilot study on Mindfulness-Based Stress Reduction (MBSR), a
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mindfulness-based intervention that does not include cognitive therapy elements, previously
showed efficacy in decreasing PTSD symptoms in a predominantly Black civilian sample
[12], there are no studies examining MBCT specifically in a Black civilian sample. Unlike
in exposure treatments, individuals do not have to engage directly with trauma content in
MBCT, yet still have contact with thoughts, feelings, or body sensations that may have been
previously avoided, leading to positive change. This might make MBCT a helpful fit for
members of the Black community where stigma against mental health issues is often high
[3] and initiation in trauma-focused treatment remains low [4]. To date, the representation
of Black adults in mindfulness research remains limited [13], and the benefits of MBCT in
socioeconomically marginalized Black adults with PTSD and depression is untested.

To address gaps in MBCT research in trauma-exposed Black adults, our team conducted

a pilot randomized controlled trial (RCT) to examine the feasibility and acceptability of

an adapted 8-week 90-minute MBCT group intervention versus waitlist control (WLC) for
trauma-exposed Black adults who screened positive for PTSD and depression and utilized
medical care at an urban public hospital. Group content was modeled after the MBCT
manual for depression [14], but contained trauma-adaptions including (1) psychoeducation
on trauma- and stress-related psychopathology, (2) language emphasis on autonomy during
mindfulness practices (e.g., optional to close one’s eyes during mindful meditation), (3)
grounding exercises at the beginning of each session and (4) reduced time for sitting
meditations (< 10 min). The manual was developed in collaboration with Black clinicians
with expertise in mindfulness and trauma and content and delivery was adapted to prioritize
cultural and socioeconomic considerations relevant to the patient population (e.g., delivery
in a public hospital medical setting to increase accessibility, prioritization of delivery by
therapists self-identifying as Black or African American). MBCT was delivered on-site in
facilities of the urban public hospital to decrease barriers to treatment access but shifted
online after the outbreak of the COVID-19 pandemic. Given that the RCT transitioned to a
fully virtual model in 2020, it offered the unique opportunity to compare outcomes across
the in-person and online delivery of MBCT in the target population. Results from the in-
person [15] and virtual [16] feasibility and acceptability studies showed adequate feasibility
and high levels of acceptability among those that completed the MBCT group; retention
levels among group members were slightly higher among the in-person [15] versus virtual
[16] cohort. Importantly, perceived barriers to psychological treatment among participants
were high, and the most common perceived barriers were participation restrictions (such
as physical limitations) and personal barriers (such as perceived stigma or the lack of
motivation among the participants).

Given that the aims of the RCT were to evaluate feasibility and acceptability, initial efficacy
of MBCT on overall clinician-rated PTSD and self-reported depression symptoms from the
full sample of this RCT has not yet been evaluated. While this pilot RCT was not powered
to test the efficacy of the adapted MBCT among trauma-exposed Black adults, secondary
analysis of PTSD and depression outcomes from the full trial would enable us to evaluate
preliminary outcome results in an under-represented population that could inform future
large-scale efficacy trials. Understanding the effect of MBCT on specific PTSD symptom
clusters may also help us gain greater understanding of what symptoms were best addressed
through this adapted MBCT intervention. Evaluating the differential effects of MBCT
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on PTSD symptom clusters is of value given the heterogeneity of PTSD across its four
symptom clusters (i.e., intrusions, avoidance, negative cognitions and mood, and alterations
in arousal and reactivity). To our knowledge, only one study has examined change across
PTSD symptom clusters from MBCT [10]; results showed that an 8-week pilot MBCT
intervention with White veterans led to a significant reduction of PTSD avoidance symptoms
[10]. It remains relatively unclear if MBCT, specifically, targets some PTSD symptoms
better than others and whether results replicate in a civilian sample of Black adults with
PTSD and depression.

Aiming to address existing gaps in the literature on the efficacy of MBCT in civilian PTSD
samples, this secondary analysis study investigated the preliminary effect of an 8-week
adapted MBCT group intervention versus WLC delivered to urban-dwelling Black adults
with PTSD and depression recruited from a public hospital setting. The primary goal of
this secondary analysis study was to examine change in PTSD and depression symptoms
over time (pre- to post-assessment) by treatment group (MBCT versus WLC). Although
evaluating the reduction of total symptoms was the primary focus, a secondary exploratory
goal of the study was to conduct outcomes analyses by PTSD symptom cluster:

Hypothesis 1.

Total PTSD symptoms will significantly decrease from pre- to post-assessment for
individuals randomized to MBCT but not those in the WLC condition. Exploratory post-hoc
analyses were also conducted by PTSD symptom cluster by treatment condition.

Hypothesis 2.

Total depression symptoms will significantly decrease from pre- to post-assessment for
individuals randomized to MBCT but not those in the WLC condition.

2. Methodology

This study is a secondary analysis of outcome results from a pilot RCT [NCT03922581] of
an 8-week 90-minute MBCT group intervention versus WLC.

2.1. Sample

The sample included N = 80 randomized participants. A summary of sample characteristics
and measurements at baseline is available in Table 1 (overall sample and by treatment
condition) and a CONSORT chart with full sample details is included in Fig. 1. Inclusion
criteria were positive screens for both PTSD (Primary Care PTSD Screen for DSM-5 [PC-
PTSD-5] = 3, [17]) and depression symptoms (Patient Health Questionnaire [PHQ-9] = 10,
[18]), repeated trauma exposure (Traumatic Events Inventory [TEI] = 3 lifetime traumatic
incidents, [19]), self-identification as being Black/African American, and being aged 18-
65. Exclusion criteria were a current manic episode, current psychosis, moderate-to-severe
substance or alcohol misuse symptoms during the past month, or cognitive impairment that
impacted study engagement (as determined by study staff).
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2.2. Procedure

2.2.1. Screening procedure—~Participants were recruited from medical clinics or

via provider referrals or electronic medical record identification based on upcoming
medical appointments within a large public hospital in the southeastern United States. If
interested, they were screened in a separate room in the facility, or remotely via video call.
Trained research assistants assessed the history of traumatic incidents and psychopathology
throughout the life course. Interested participants were enrolled in the RCT. Participants
were compensated following completion of the screening.

2.2.2. RCT—This RCT adhered to the guidelines of the Code of Ethics of the World
Medical Association (Declaration of Helsinki) and its revisions, and equivalent ethical
standards. The Emory University Institutional Review Board and the Grady Research
Oversight Committee granted approval for the study. Informed consent was gathered from
all subjects before voluntarily participating in the study. Clinical trial details were registered
on April 22, 2019 and are available for insight under NCT03922581. On March 16, 2020,
all study sessions were fully transitioned to virtual format because of the emerging global
COVID-19 pandemic. Transition from in-person to virtual format halfway through data
collection was approved by all involved ethical review boards, and virtual delivery was
realized using software approved for therapeutic treatment delivery.

Graduate students and postdoctoral residents trained and supervised by a psychologist
conducted the initial and post-intervention diagnostic assessments with the participants.
Participants received an initial diagnostic assessment of PTSD, mood disorders, psychosis
and substance use disorders. Participants received a compensation of $60 at the end

of the baseline diagnostic assessment. Following baseline assessment, participants were
randomized to eight weeks of MBCT treatment or a WLC condition with the option to
receive MBCT after study completion.

Participants in the MBCT treatment group received weekly reminders for sessions. They
were paid $20 per attended in-person session or $10 per attended virtual session (amount
reduced due to reduced time/transportation demand for virtual attendance). Participants
in the WLC condition were contacted five weeks after randomization and again for post-
assessment. Participants in the in-person cohort received $20 for the post-assessment, and
participants in the virtual cohort received $60 for post assessments (payment increased

at this stage to better reflect time demands for assessment engagement). Participants also
completed a 1-month follow-up assessment, but only pre- and post-assessment data is
included in the current secondary analysis study.

2.3. Materials
2.3.1. Initial Screening measures for Study Inclusion

2.3.1.1. Primary Care PTSD Screen for DSM-5 (PC-PTSD-5, [17]).: The PC-PTSD-5
was used for the identification of PTSD symptoms within the last 30 days. This self-report
screening instrument includes five items reflecting DSM-5 diagnostic criteria for PTSD,
with possible total scores in the range between 0 and 5. It has been validated across
samples displaying diverse psychopathology [20] and age ranges [21]. The PC-PTSD-5 is
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a psychometrically sound instrument for the detection of PTSD in the civilian population,
since it has high sensitivity [20] and good test- retest reliability (+=.83, [17]). A total score
of > 3 was used as a cutoff for inclusion [17]. The PC-PTSD-5 screen was used to assess
inclusion criteria (as opposed to formal diagnosis) with future real-world implementation in
a primary care clinic setting in mind, given that it is a screening tool used in primary care
contexts to identify patients in need of behavioral health support.

2.3.1.2. Patient Health Questionnaire (PHQ-9, [18]).: The PHQ-9 is a 9-item self-report
measure of depression symptoms. Items are rated on a 4-point Likert scale from 0 (not at all)
to 3 (nearly every day), resulting in possible total scores of up to 27. The PHQ-9 displays
good test-retest reliability (/=.74, [22]) and has been validated in a wide range of ethnicities
and in primary care [18]. A total score of = 10, indicating at least moderate depression was
used as a cutoff for study inclusion. Similarly to the PC-PTSD-5, the PHQ-9 was used to
assess inclusion criteria with future real-world implementation in mind.

2.3.1.3. Traumatic Events Inventory (TEI; [19]).: The TEI is a self-report scale used to
establish the number of traumatic events throughout a person’s lifetime, such as physical
assault or serious injury. The frequency in which they occurred is measured with a scale
ranging from O (one time) to 8 (greater than 20 times), with separate ratings for events
experienced and events witnessed. The TEI has been validated in a sample of trauma-
exposed Black women [23]. A cutoff of at least 3 lifetime incidents was used for study
inclusion.

2.3.2. Outcome measures

2.3.2.1. Clinician-Administered PTSD Scale for DSM-5 (CAPS-5, [24]).: The CAPS-5
is a clinician-administered, structured interview for the assessment of PTSD symptom
severity and diagnosis across the four clusters: intrusions, avoidance, negative cognitions
and mood, and alterations in arousal and reactivity. PTSD symptom severity is assessed

per item using a 5-point Likert scale ranging from 0 (absent) to 4 (extreme/incapacitating).
Higher total scores indicate more severe PTSD symptoms. The CAPS-5 has high internal
consistency (a = .88) as well as high interrater reliability (intraclass correlation [ICC]

=.91) and test-retest reliability (ICC =.91, [24]). Trained interviewers first assessed all prior
criterion A traumas, identified the criterion A trauma causing the most current symptoms,
and then conducted the CAPS-5 related to that trauma. The same trauma was used in the
post-assessment, conducted by different clinicians who were blind to randomization and
prior assessment results. The CAPS-5 was administered at pre- and post-assessment and
used to assess total PTSD symptom scores, PTSD cluster-specific symptom scores and the
presence of a formal diagnosis with PTSD.

2.3.2.2. Beck Depression Inventory-11 (BDI-11, [25]).: The BDI-Il is a 21-item self-
report scale for reporting psychological and somatic depressive symptoms and their severity,
with higher total scores indicating higher symptom severity. Participants are asked to
respond based on their experiences during the past two weeks. Groups of statements about
depressive symptomology are included in the BDI-II, from which participants choose the
statement most suitable for their situation. The BDI-II has high test-retest reliability (r=
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.96) and high internal consistency (a = .90, [26]). The BDI-Il was administered at pre- and
post-assessment for obtaining total depression severity scores.

2.3.2.3.  Mini-International Neuropsychiatric Interview (MINI, [27]).: To assess formal

diagnoses with major depressive disorder (MDD) at pre- and post-assessment, the MINI
depression module was used. The MINI is a validated structured interview and is widely
used both in clinical trials and practice [27]. Trained interviewers conducted the MINI;
post-assessment MINI assessments were conducted by different clinicians who were blind to
randomization and prior assessment results.

2.3.3. Intervention conditions

2.3.3.1. MBCT.: MBCT was delivered in eight weekly 90-minute-long sessions by two
trained therapists in a rolling admission format, in groups of one to six participants.
Therapists were supervised by a licensed and board-certified psychologist who watched all
session tapes to ensure intervention fidelity. The manualized intervention was adapted from
MBCT for depression [14] and included psychoeducation, skills training, group discussions
and mindfulness practice. The feasibility and acceptability of the described MBCT format
for Black adults has been previously published across both in-person and virtual delivery
[15,16].

2.3.3.2. WLC.: Participants randomized to WLC were offered a list of resources following
the pre-assessment; there were no restrictions on care engagement outside of the study.
WLC participants were offered the opportunity to participate in the MBCT group following
completion of their participation in the study.

2.4. Data analyses

2.4.1. Descriptive statistics—Baseline characteristics were calculated for the full
sample and by treatment group using the software SPSS Statistics version 28.0.1.0 [28]

and summarized in Table 1. Correlations between the outcomes were calculated and tested
using SPSS statistics and displayed in Supplementary Table 1. Additionally, t-tests were run
using the software jamovi [29] to test for significant group (MBCT versus WLC) differences
in demographics and baseline characteristics of the sample.

2.4.2. Group by time effects on symptom improvement—The group by time
effect on treatment outcomes (Hypotheses 1 and 2) was analyzed with an intent-to-treat
approach. Multiple mixed model analyses were conducted with the data set in long format
using the GAMLj macro in jamovi [29,30]. Group (MBCT or WLC), time (pre- and post-
assessment), and the group by time interaction were added as fixed factors, and participant
number was added as the cluster variable. Given that there was a wide age range within the
sample, age was included as a covariate in models to ensure that any potential age-related
effects were controlled. Further, sex was added as a covariate to control for an uneven
distribution of the sex variable. Variances were estimated using the maximum likelihood
(ML) approach at a 95% confidence interval (Cl) with an alpha-level of a=.05. Random
intercepts for the participants were included as a random coefficient. Overall CAPS-5
symptom severity scores and separate CAPS-5 PTSD symptom cluster scores (intrusions,
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avoidance, negative cognition and mood, alterations in arousal and reactivity), and the total
BDI-11 score, were each entered as the dependent variable in separate mixed model analyses
to test for group by time interactions on each outcome. This resulted in six separate mixed
model analyses (2 primary, 4 secondary). If a group by time interaction on an outcome was
significant (p<.05), the direction of the effect was further investigated using post-hoc t-tests.
To correct for multiple testing of CAPS-5 PTSD symptom clusters, Bonferroni correction
was applied, resulting in an adjusted a of agypferroni=-05/4 = .0125.

Given the use of two forms of delivery (in-person and online), a sensitivity analysis was
conducted to determine whether type of delivery influenced the primary outcomes. To
examine delivery format as a potential moderator of the group by time effect on total PTSD
and depression symptoms, mixed model analyses were run with the data set in long format
using the GAMLj macro in jamovi [29,30]. Group, time, delivery format (0= /n-person, 1=
online) and all two-way and three-way interactions between the variables were added as
fixed factors; age and sex were added as covariates; participant number was added as the
cluster variable. Variances were estimated using the maximum likelihood (ML) approach
at a 95% Cl and a=.05. Random intercepts for the participants were included as a random
coefficient. Overall CAPS-5 and BDI-II scores were each entered as the dependent variable
in a separate mixed model analysis to check for a significant three-way interaction (group by
time by delivery format) on total PTSD or depression symptoms. If a three-way interaction
was significant (p<.05), the direction of the effect was investigated using post-hoc t-tests.

3. Results

No significant differences in sex ({156)= 1.87, p=.064), age ({156)= 0.09, p=.925), baseline
CAPS-5 total score (4129)= 0.44, p=.658), CAPS-5 intrusion symptoms (4129)= 0.65,
p=.516), CAPS-5 avoidance (#129)= -0.12, p=.909), CAPS-5 negative cognition and mood
(#129)=0.49, p=.622), CAPS-5 alterations in arousal and reactivity ({129)= 0.07, p=.945)
or BDI-II total (4123)=0.71, p=.480) were found between treatment groups.

3.1. Group by time effects on overall PTSD and depression symptom improvement

Regarding overall PTSD symptom improvement, mixed linear model analysis yielded no
significant interaction effect of group by time on the CAPS-5 total severity score (p=.08);
the average CAPS-5 total severity score from pre to post decreased by 7.13 in the MBCT
group and 3.38 in the WLC group. Regarding depression symptom improvement, there
was no significant interaction effect of group by time on the BDI-II total score. Overall
and group-specific means of all outcomes at pre and post, additional to numbers of formal
diagnoses with PTSD and MDD, are available in Table 2, and detailed outcomes of the
statistical analyses are available in Table 3. Sensitivity analyses yielded no significant
moderation effect of delivery format (in-person versus virtual) on the group by time
interaction on CAPS-5 total (= -1.42, A1, 60.8] = 0.08, p=.780, 95% CI [-11.35, 8.50]) or
BDI-II total g=-2.62, A1, 55.6] = 0.2, p=.656, 95% CI [-14.09, 8.85]).
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3.2. Group by time effects on PTSD symptom clusters

As a secondary exploratory analysis, we examined severity scores across the individual
PTSD symptom clusters. There was no significant interaction effect of group by time on
CAPS-5 intrusion symptoms, negative cognition and mood, or alterations in arousal and
reactivity. However, there was a nominal significant interaction effect of group by time

on CAPS-5 avoidance symptoms. Specifically, as established with post-hoc testing, there
was no significant reduction in avoidance symptoms from pre- to post-assessment in the
WLC condition ({63.40] = 0.39, p=.701), but there was a nominally significant reduction of
avoidance in the MBCT group (471.60] = 3.61, p<.001). The interaction effect, however, did
not survive Bonferroni correction for multiple testing, as the p-value exceeded the adjusted
agonferroni =-0125. A visual of these results is available in Fig. 2. For detailed information
on statistical outcomes, see Table 3.

4. Discussion

This secondary analysis study examined the preliminary effect of an 8-week adapted MBCT
intervention on PTSD and depression symptom change. The treatment was delivered to
Black adults with repeated trauma exposure (= 3 lifetime traumatic events) in an accessible
primary care setting (or virtually following the COVID-19 pandemic). The main goal of

the study was to examine the preliminary effect of the MBCT intervention on overall

PTSD and depression symptoms. Contrary to hypotheses, we did not see a significant

group by time effect on total PTSD or depression symptoms. Exploratory analyses by
PTSD symptom cluster revealed a significant decrease in clinician-assessed PTSD avoidance
symptoms in the MBCT group but not WLC from pre- to post-assessment, although did

not survive Bonferroni correction for multiple testing. Overall, findings from this pilot
study suggest that MBCT may be beneficial in reducing PTSD avoidance symptoms among
trauma-exposed Black adults with comorbid PTSD and depression and a fully powered trial
is needed to better evaluate efficacy.

The effect of MBCT on PTSD avoidance is of interest given that avoidance increases

the likelihood of repeated PTSD through maintaining symptoms and preventing recovery
[31] and high levels of avoidance of traumatic memories and triggers in individuals with
PTSD has been associated with treatment dropout [31]. Other therapy approaches for PTSD,
such as Prolonged Exposure (PE), have previously been demonstrated to show a significant
decrease of avoidance symptoms in PTSD, too [32]. In this study, levels of PTSD avoidance
in the MBCT group may have been reduced through the employed mindfulness techniques.
In MBCT, individuals are taught and encouraged to take a non-judgmental stance and
observe and accept feelings and thoughts as they are, instead of either dwelling on them

or avoiding them [8]. Results from a previous systematic review of mindfulness-based
treatments and their effect on PTSD clusters showed that most mindfulness-based treatments
had the largest impact on PTSD avoidance as opposed to other PTSD clusters [33].

Previous research posits that veterans showed reduced PTSD avoidance after a mindfulness
intervention based on the decreased avoidance of unpleasant thoughts and emotions [10].
Improved mindfulness has been shown to be an important mechanism of action in MBCT
[9,34], and so mindfulness elements like nonjudgment and observation may be especially
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useful to decrease avoidance symptoms in the target population. It is also possible that the
cognitive elements of MBCT led to reductions in avoidance symptoms. Another possibility
is that these results may have been nominally significant because of regression to the

mean from slightly higher baseline symptoms in the MBCT group. Future efficacy trials
are necessary to determine the benefits of MBCT in this population and to directly test
mechanisms underlying symptom change for MBCT among trauma-exposed Black adults
with PTSD.

It remains unclear if MBCT would be beneficial in a primary care setting as either a
stand-alone or adjunctive treatment for PTSD and efficacy trials could test whether the
reduction of avoidance through MBCT may present a valuable first step in the PTSD
treatment process. It is possible that an 8-week-long MBCT intervention might not be of
sufficient duration to yield significant relief from PTSD and depression symptoms when

the disorders co-occur. PTSD-MDD co-occurrence increases treatment resistance to standard
psychotherapeutic interventions once Black individuals enter psychotherapy [35]. Moreover,
the presence of depression with comorbid PTSD has been associated with an increase of
treatment dropout rates [5]. In previous research, it was established that in individuals with
higher complexity of psychopathological symptoms, longer duration of MBCT interventions
is needed to achieve an impact on symptom change [36]. Given racial marginalization and
high numbers of low-resourced individuals among the Black population, Black adults with
repeated trauma exposure face an elevated risk for developing PTSD and depression, but
also lower chances of recovery based on the high comorbidity of PTSD and depression in
this population [6]. Many of the individuals that participated had repeated trauma exposure
over much of their life, potentially negatively impacting the likelihood of quick recovery

of symptoms following the brief treatment. However, the positive effects on post-traumatic
avoidance in this study suggests that there is clear value in further evaluation of MBCT
efficacy in this population.

Contrary to our hypothesis, we did not see any significant differences in the change of
depression symptoms as a result of MBCT compared to WLC. This was surprising and it
is unclear why depression symptoms were less subject to significant change. This RCT is
one of the few studies not finding an effect of MBCT on depression and a full efficacy
trial will be a critical next step. A possible explanation for the equal trend of depression
symptom reduction across groups could be spontaneous recovery in the WLC condition.
Further, participants in the WLC condition received medical attention through the hospital
and study reminders of the research team, possibly improving depression symptoms. All
participants in this study were receiving medical care at an urban public hospital, mostly
through the primary care clinic. It is possible that the high level of comorbid (chronic)
medical conditions plays a role in the persistence of depression in the MBCT group [37],
and future research should include examination of physical health comorbidities and their
role in treatment response to MBCT.

Given that this RCT switched from online to in-person delivery halfway through data
collection, the gathered data offered the unique opportunity to compare the usefulness of in-
person versus online delivery of MBCT and differences in symptom change between those
formats. Analyses yielded no moderating effect of delivery format on any of the outcomes,
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suggesting equal effectiveness and promising effects of online delivery of therapeutic
interventions. Importantly, retention levels were slightly lower in online delivery of MBCT
in this sample [16], suggesting that further investigation is necessary to understand the
best delivery format for this population and what barriers need to be addressed to improve
retention and intervention outcomes.

There are limitations to this study that must be acknowledged and significant results must
be interpreted with care. No a priori power analysis was conducted. Further, compensation
for study visits and treatment engagement shifted during the trial, which could have affected
participant engagement. Being paid for attending intervention sessions does not translate
into real-world situations, which might impact generalizability of the results. Including
participants from other parts of the country and those who are not currently seeking medical
treatment would help increase the generalizability of future studies. Given that there were
not significant differences in outcomes based on the in-person versus virtual delivery, it
seems unlikely to have affected the results of this study but could have played a role in
overall study participation or retention. Finally, it must be acknowledged that the emerging
global COVID-19 pandemic may have impacted the number of traumatic incidents and
severity of psychopathology among the participants. Future directions for research may
include a comparison of MBCT versus PE or other forms of cognitive therapy for PTSD to
extract whether the driving force behind symptom change were mindfulness-based elements
of MBCT.

5. Conclusion

MBCT can be adapted for use in an accessible primary care setting and may be a useful tool
to decrease PTSD avoidance symptoms among a sample of urban-dwelling Black adults.
Future studies should include a fully powered efficacy trial of MBCT in primary care with
trauma-exposed patients to determine if this is a beneficial treatment option and evaluate
the appropriate length of the intervention needed. Given the substantial inequities in mental
health care access and barriers to trauma treatment for Black adults, continued research

in this area is warranted and a better understanding of who benefits most from MBCT is
needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Funding source

This work was supported by the National Center for Complementary & Integrative Health (K23AT009713) and the
Emory School of Medicine Doris Duke Charitable Foundation COVID-19 Fund to Retain Clinical Scientists and
the Georgia CTSA NIH award number (UL1-TR002378).

Declaration of Competing Interest

The authors declare the following financial interests/personal relationships which may be considered as potential
competing interests: Abigail Powers reports financial support was provided by National Center for Complementary
and Integrative Health. Nicole Nugent serves on the llumivu Scientific Advisory Board.

J Mood Anxiety Disord. Author manuscript; available in PMC 2025 January 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Auetal. Page 12

References

[1]. Gluck RL, Hartzell GE, Dixon HD, Michopoulos V, Powers A, Stevens JS, et al. Trauma
exposure and stress-related disorders in a large, urban, predominantly African-American, female
sample. Arch Women’s Ment Health 2021;24:893-901. 10.1007/s00737-021-01141-4. [PubMed:
33990847]

[2]. Sibrava NJ, Bjornsson AS, Pérez Benitez ACI, Moitra E, Weisberg RB, Keller MB. Posttraumatic
stress disorder in African American and Latinx adults: clinical course and the role of racial and
ethnic discrimination. Am Psychol 2019;74:101-16. 10.1037/amp0000339. [PubMed: 30652903]

[3]. Rowan AB, Grove J, Solfelt L, Magnante A. Reducing the impacts of mental health stigma
through integrated primary care: an examination of the evidence. J Clin Psychol Med Settings
2021;28:679-93. 10.1007/5s10880-020-09742-4. [PubMed: 32990889]

[4]. McClendon J, Dean KE, Galovski T. Addressing diversity in PTSD treatment: disparities in
treatment engagement and outcome among patients of color. Curr Treat Options Psychiatry
2020;7:275-90. 10.1007/540501-020-00212-0.

[5]. Spinhoven P, Penninx BW, Van Hemert AM, De Rooij M, Elzinga BM. Comorbidity of PTSD
in anxiety and depressive disorders: prevalence and shared risk factors. Child Abus Negl
2014;38:1320-30. 10.1016/j.chiabu.2014.01.017.

[6]. Golin CE, Haley DF, Wang J, Hughes JP, Kuo I, Justman J, et al. Post-Traumatic stress disorder
symptoms and mental health over time among low-income women at increased risk of HIV in the
U.S. J Health Care Poor Under 2016;27:891-910. 10.1353/hpu.2016.0093.

[7]. Flory JD, Yehuda R. Comorbidity between post-traumatic stress disorder and major
depressive disorder: alternative explanations and treatment considerations. Dialog-Clin Neurosci
2015;17:141-50. 10.31887/DCNS.2015.17.2/jflory.

[8]. Piet J, Hougaard E. The effect of Mindfulness-Based Cognitive Therapy for prevention of relapse
in recurrent major depressive disorder: a systematic review and meta-analysis. Clin Psychol Rev
2011;31:1032-40. 10.1016/j.cpr.2011.05.002. [PubMed: 21802618]

[9]. Van Der Velden AM, Kuyken W, Wattar U, Crane C, Pallesen KJ, Dahlgaard J, etal. A
systematic review of mechanisms of change in Mindfulness-based Cognitive Therapy in the
treatment of recurrent major depressive disorder. Clin Psychol Rev 2015;37:26-39. 10.1016/
j.cpr.2015.02.001. [PubMed: 25748559]

[10]. King AP, Erickson TM, Giardino ND, Favorite T, Rauch SAM, Robinson E, et al. A pilot
study of group Mindfulness-Based Cognitive Therapy (MBCT) for combat veterans with
posttraumatic stress disorder (PTSD). Depress Anxiety 2013;30:638-45. 10.1002/da.22104.
[PubMed: 23596092]

[11]. Jasbi M, Sadeghi Bahmani D, Karami G, Omidbeygi M, Peyravi M, Panahi A, et al. Influence
of adjuvant Mindfulness-Based Cognitive Therapy (MBCT) on symptoms of post-traumatic
stress disorder (PTSD) in veterans — results from a randomized control study. Cogn Behav Ther
2018;47:431-46. 10.1080/16506073.2018.1445773. [PubMed: 29893182]

[12]. Dutton MA, Bermudez D, Matas A, Majid H, Myers NL. Mindfulness-Based Stress Reduction
for low-income, predominantly african American women with PTSD and a history of intimate
partner violence. Cogn Behav Pr 2013;20:23-32. 10.1016/j.cbpra.2011.08.003.

[13]. Sun S, Goldberg SB, Loucks EB, Brewer JA. Mindfulness-based interventions among
people of color: A systematic review and meta-analysis. Psychother Res 2022;32:277-90.
10.1080/10503307.2021.1937369. [PubMed: 34098859]

[14]. Segal Z, Williams M, Teasdale J. Mindfulness-Based Cognitive Therapy for depression, second
ed. New York, NY: Guilford Publications; 2018.

[15]. Powers A, Lathan EC, Dixon HD, Mekawi Y, Hinrichs R, Carter S, et al. Primary care-based
mindfulness intervention for posttraumatic stress disorder and depression symptoms among
Black adults: a pilot feasibility and acceptability randomized controlled trial. Psychol Trauma
Theory Res Pr Policy 2023;15:858-67. 10.1037/tra0001390.

[16]. Powers A, Lathan EC, McAfee E, Mekawi Y, Dixon HD, Lopez E, et al. Feasibility
and acceptability of a virtual mindfulness intervention for Black adults with PTSD and

J Mood Anxiety Disord. Author manuscript; available in PMC 2025 January 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Au et al.

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].
[26].

[27].

[28].
[29].
[30].
[31].

[32].

[33].

[34].

Page 13

depression: Randomized controlled trial. J Mood Anxiety Disord 2024;5:100048. 10.1016/
j-xjmad.2024.100048. [PubMed: 38606374]

Prins A, Bovin MJ, Smolenski DJ, Marx BP, Kimerling R, Jenkins-Guarnieri MA, et al. The
Primary Care PTSD Screen for DSM-5 (PC-PTSD-5): development and evaluation within a
veteran primary care sample. J Gen Intern Med 2016;31:1206-11. 10.1007/s11606-016-3703-5.
[PubMed: 27170304]

Arroll B, Goodyear-Smith F, Crengle S, Gunn J, Kerse N, Fishman T, et al. Validation of PHQ-2
and PHQ-9 to screen for Major Depression in the primary care population. Ann Fam Med
2010;8:348-53. 10.1370/afm.1139. [PubMed: 20644190]

Gillespie CF, Bradley B, Mercer K, Smith AK, Conneely K, Gapen M, et al. Trauma

exposure and stress-related disorders in inner city primary care patients. Gen Hosp Psychiatry
2009;31:505-14. 10.1016/j.genhosppsych.2009.05.003. [PubMed: 19892208]

Van Dam D, Ehring T, Vedel E, Emmelkamp PMG. Validation of the primary care posttraumatic
stress disorder screening questionnaire (PC-PTSD) in civilian substance use disorder patients. J
Subst Abus Treat 2010;39:105-13. 10.1016/j.jsat.2010.05.005.

Hawn SE, Cusack SE, George B, Sheerin CM. Diagnostic validity of the PC-PTSD screen

in college students. J Am Coll Health 2022;70:1909-19. 10.1080/07448481.2020.1841768.
[PubMed: 33253061]

Sun, Fu Z, Bo Q, Mao Z, Ma X, Wang C. The reliability and validity of PHQ-9 in patients
with major depressive disorder in psychiatric hospital. BMC Psychiatry 2020,20:474. 10.1186/
512888-020-02885-6. [PubMed: 32993604]

Mekawi Y, Guelfo A, Karimzadeh L, Powers A, Fani N. Validation and construct validity of the
posttraumatic avoidance behaviour questionnaire in a sample of trauma-exposed black women. J
Trauma Stress 2021;34:675-86. 10.1002/jts.22649. [PubMed: 33440052]

Weathers FW, Bovin MJ, Lee DJ, Sloan DM, Schnurr PP, Kaloupek DG, et al. The
Clinician-Administered PTSD Scale for DSM-5 (CAPS-5): development and initial psychometric
evaluation in military veterans. Psychol Assess 2018;30:383-95. 10.1037/pas0000486. [PubMed:
28493729]

Beck AT, Steer RA, Brown GK Beck Depression Inventory. 1996.

Wang Y-P, Gorenstein C Psychometric properties of the beck depression inventory-I11: a
comprehensive review. Rev Bras Psiquiatr 2013;35:416-31. 10.1590/1516-4446-2012-1048.
[PubMed: 24402217]

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The
Mini-International Neuropsychiatric Interview (M.I.N.1.): The development and validation of

a structured diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry
1998;59(20). 22-33;quiz 34-57.

IBM Corp. IBM SPSS Statistics (Version 28.0.1.0) 2021.

The jamovi project. Jamovi (Mersion 2.4.14) 2023.

Gallucci M. GAML: General analyses for linear models 2019.

Szafranski DD, Smith BN, Gros DF, Resick PA. High rates of PTSD treatment dropout: a
possible red herring? J Anxiety Disord 2017;47:91-8. 10.1016/j.janxdis.2017.01.002. [PubMed:
28117192]

Maples-Keller JL, Price M, Rauch S, Gerardi M, Rothbaum BO. Investigating relationships
between PTSD symptom clusters within virtual reality exposure therapy for OEF/OIF veterans.
Behav Ther 2017;48:147-55. 10.1016/j.beth.2016.02.011. [PubMed: 28270326]

Banks K, Newman E, Saleem J. An overview of the research on mindfulness-based interventions
for treating symptoms of posttraumatic stress disorder: a systematic review. J Clin Psychol
2015;71:935-63. 10.1002/jclp.22200. [PubMed: 26192755]

Alsubaie M, Abbott R, Dunn B, Dickens C, Keil TF, Henley W, et al. Mechanisms of action

in Mindfulness-Based Cognitive Therapy (MBCT) and Mindfulness-Based Stress Reduction
(MBSR) in people with physical and/or psychological conditions: a systematic review. Clin
Psychol Rev 2017;55:74-91. 10.1016/j.cpr.2017.04.008. [PubMed: 28501707]

J Mood Anxiety Disord. Author manuscript; available in PMC 2025 January 02.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Auetal. Page 14

[35]. Cloitre M, Petkova E, Su Z, Weiss BJ. Patient characteristics as a moderator of posttraumatic
stress disorder treatment outcome: combining symptom burden and strengths. BJPsych Open
2016;2:101-6. 10.1192/bjpo.bp.115.000745. [PubMed: 27703762]

[36]. Burgess EE, Selchen S, Diplock BD, Rector NA. A brief Mindfulness-Based Cognitive Therapy
(MBCT) intervention as a population-level strategy for anxiety and depression. Int. J. Cogn Ther
2021;14:380-98. 10.1007/s41811-021-00105-X. [PubMed: 33897938]

[37]. Alderson SL, Foy R, House A. Understanding depression associated with chronic physical
illness: a Q-methodology study in primary care. Br J Gen Pr 2015;65:e401-8. 10.3399/
bjgp15x685309.

J Mood Anxiety Disord. Author manuscript; available in PMC 2025 January 02.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Auetal.

Referred or Identified
as Potential

Parti

cipant

n =600

> Excluded

n =360
A
‘ Screened
n =240
- J B Excluded
n =140

Lostto

follow-up
n=8

y
Enrolled
n=99
| M

Excluded at

pre-assessment
n=11

Randomized
n=280
{ Waitlist J { MBCT Group ]
n=36 n=44
Lostto
Follow-Up

Excluded due
to psychosis

\

Excluded due
to psychosis
n=1

Y

Post

Assessment
n=33

Post

Assessment
n=25

Fig. 1.
CONSORT chart.

Page 15

Unable to contact n = 147

Not interested in participating n = 193

Not eligible (e.g., subthreshold symptoms, scheduling
conflict, lack of trauma exposure, race) n = 19
Discontinued due to alcohol use n=1

Not eligible due to subthreshold symptoms (n=10); race
(n=12); age (n=3); substance use (n=13); less than 3
traumas (n=10); technology (n=5); time conflict (n=14);
other (n=26, e.g. cognitive impairment, not good fit for
group, housing situation limited ability to join group,
language barriers, not in state); not interested in
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cognitive impairment)
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Altended all sessions but
requested data deletionn=1
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P'?SD Symptom Change Visualized through Average Scores of Groups across Time Points
Note. Points reflect the average CAPS-5 total or symptom cluster-specific score per group.
Bars reflect standard errors. MBCT = Mindfulness-Based Cognitive Therapy; WLC =
waitlist control; CAPS-5 = Clinician-Administered PTSD Scale for DSM-5.
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