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Abstract

Background: Race-based anxiety is a substantial health issue for the Black community. Although mindfulness interventions
have demonstrated efficacy for aleviating anxiety, three central barriers prevent Black Americans from accessing existing
mindfulness treatments: high costs, excessive time commitments, and limited cultural relevance. There is a need for novel
mindfulness interventions for the Black community that can overcome these barriers.

Objective: The goal of this web-based study was to examine the preliminary efficacy, feasibility, and acceptability of a novel
digital music-based mindfulnessintervention for middle-to-low-income Black Americans with elevated race-based anxiety.

Methods: This study used a nonconcurrent multiple-baseline design (n=5). The intervention featured contributions from Lama
Rod Owens (a world-renowned meditation teacher and LA Times best-selling author) and Terry Edmonds (the former chief
speechwriter for President Bill Clinton). We examined the effect of the intervention on state anxiety and assessed its feasibility
and acceptability using quantitative and qualitative measures.

Results: Results revealed that administration of the intervention led to significant decreases in state anxiety (Tau-U range—0.75
t0-0.38; P values<.001). Virtually al feasibility and acceptability metricswere high (ie, the average likelihood of recommending
the intervention was 98 out of 100).

Conclusions: Thisstudy offerspreliminary evidencethat adigital music-based mindfulnessintervention can decrease race-based

anxiety in Black Americans. Future research is needed to replicate these results, test whether the intervention can dlicit lasting
changes in anxiety, assess mechanisms of change, and explore the efficacy of the intervention in real-world contexts.

(IMIR Form Res 2023;7:e49284) doi: 10.2196/49284
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of anxiety disorderswithin the Black community [5,6]. In recent
years, increases in racism have been associated with a
disproportionateincrease in self-reported anxiety among Black
Americans[7,8]. Yet to our knowledge, only four studies have

Introduction

Anxiety is a substantial health issue within the Black
community. Black Americans endure greater lifetime exposure

to stressors and adversity than other racial or ethnic groupsin
the United States [1]. Accordingly, anxiety disorders among
Black Americansare more chronic, functionally impairing, and
treatment resistant than those among White Americans [2].
Furthermore, health careinequitieslimit opportunitiesfor Black
Americans to address their anxiety via mental health services
[3,4]. Inaddition, race-based discrimination isaunique predictor
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examined interventions for race-based anxiety in Black
Americans, and al of these studies have been preliminary or
targeted niche samples (ie, caregivers, veterans, and women at
risk for cardiovascular disease) [9-12]. Additional research is
needed to develop and test scalable interventions to address
anxiety inthe Black community, particularly anxiety that comes
from racism and discrimination.
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Interventionsthat promote mindfulness—a nonjudgmental and
conscious attention to the present moment—represent a
promising source of support for Black Americans. Mindfulness
interventions have demonstrated utility in alleviating symptoms
of stress and anxiety in various systematic reviews and
meta-analyses [13-15]. Additionally, within Black Americans,
higher levels of mindfulness may act as a protective moderator
of the relationship between racial discrimination and anxiety
symptoms [16,17]. Hence, interventions that promote
mindfulness may help reduce anxiety among Black Americans.

Despite the potential utility of mindfulness treatments, 3 main
obstacles often impede Black Americans from receiving
evidence-based mindfulness-based interventions. First, most
mindfulness interventions are not culturally tailored for Black
Americans. A 2018 systematic review examined cultural
adaptations and diversity considerations within mindfulness
meditation-based intervention studies; out of 24 mindfulness
meditation-based intervention diversity-focused studies, just 3
were culturally adapted to a specific racial or ethnic group, and
only asingle mindfulnessintervention wastailored specifically
for Black Americans [18]. To our knowledge, only a handful
of such studies have been published since [11,19,20]. Many
within the mindfulness community believe that culturally
tailored interventions can increase effectiveness and
acceptability in diverse populations [18,21,22], and Black
American focus groups have suggested incorporating culturally
familiar elements (eg, Black spirituality, culturally familiar
terminology, and Black facilitators) when administering
mindfulnessinterventions[23,24]. Therefore, culturally relevant
mindfulness interventions may increase the acceptability of
mindful ness treatments for the Black community.

Second, accessing evidence-based mindful ness-based resources
can be expensive[25]. For instance, a single mindful ness-based
stress reduction course costs US $540 on average and can cost
US $1533 [26]. More cost-effective mindfulness interventions
are needed to reach Black Americans, particularly those at |ower
income levels who cannot afford existing treatments.

Third, mindfulness interventions often require excessive
in-person time commitments; mindful ness-based stressreduction
requires 8 weekly two-and-a-half-hour sessions, with an
additional 6-hour retreat. Many Black Americans cannot afford
to spend time seeking and accessing treatments, particularly
those from lower-income backgrounds with heavy work and
family demands[27]. Hence, thereis acritical need to develop
and disseminate culturally relevant, cost-effective, and
time-limited mindfulness interventions to underserved
populations.

A digital music-based mindfulness intervention may represent
a promising treatment avenue for Black Americans and can
address the aforementioned barriers. First, music represents a
potential avenue for delivering culturally relevant mindfulness
to the Black community. In a study examining perceptions of
mindful ness among | ow-income Black Americans, participants
noted mindfulness states to be similar to those elicited by
worship music [22]. A study examining the effects of classical
music on Black Americansfound that 3 weeks of daily listening
significantly increased mindfulnesswhile attenuating symptoms
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of stress and anxiety [28]. Furthermore, a preliminary 2020
study demonstrated that a precomposed web-based music
intervention not only decreased anxiety but also increased
mindfulness[29]. Second, thereis suggestive evidence that brief
web-based mindfulness interventions—as short as 15
minutes—can reduce stress and anxiety [30-33]. Third,
disseminating adigital music-based intervention viaweb-based
music streaming platforms can also provide low-cost accessto
the intervention while simultaneously reducing excessive
in-person time demands. Thus, a digita music-based
mindfulness intervention designed specifically for Black
Americansmay be ableto elicit strong reductionsin race-based
anxiety with high feasibility and acceptability ratings.

This study aims to examine the feasibility and preliminary
efficacy of anovel digital music-based mindfulnessintervention
for middle-to-low-income Black Americans with elevated
race-based anxiety. We aimed to test the intervention in this
income bracket as middle-to-low-income Black people face
additional barriers to accessing mindfulness interventions than
do individuals from higher income brackets, thus, our
investigation would be able to provide evidence for the
feasibility of theintervention in asubset of the Black population
that is in particular need of this treatment. Furthermore, our
study was designed to test whether this intervention leads to
immediate decreases in state anxiety (ie, momentary anxiety).
If so, future studies would test whether the intervention causes
lasting reductionsin trait anxiety (ie, persistent anxiety).

We used anonconcurrent multiple baseline design, which entails
taking repeated measures across time to compare an outcome
of interest between 2 phases: an initial baseline control period
(no intervention) and a subsequent intervention period during
which the intervention is administered [34]. Furthermore,
nonconcurrent designs also entail randomizing individuals to
baseline conditions of varying lengths, aiding with the
assessment of the comparison of the intervention and baseline
phases. If changes in one's outcomes occur when a treatment
isapplied in anonconcurrent design, it becomes easier to infer
that such a change was caused by the treatment and not simply
by the passage of time (as it would be unlikely that a given
outcome would randomly and markedly change for all
participants exactly at the end of baseline periods of varying
lengths).

Generally, multiple-baseline designs alow for preliminary
causal inferences using relatively small sample sizes[35]. This
approach is advantageous for testing novel interventions in
populations that are challenging to recruit into studies, such as
racial minority groups (eg, Black Americans). Thisinvestigation
has the potential to elucidate a novel avenue for alleviating
anxiety among Black Americans.

Methods

Overview

The intervention was designed by the lead author and consists
of guided meditations, songs, and poems totaling 25 minutes
in duration. All elements of the intervention were set to
background music tracks, and al music production and
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composition wereinformed by Black diasporic music traditions
such as rhythm and blues, soul, jazz, and Black aternative
music. Furthermore, music composition and production were
informed by stress and anxiety reduction principles from the
music therapy literature, such as creating music that hasa slower

Jones et al

tempo [36,37] and features sounds from nature [38-40]. Table
1 provides an overview of the tracks, their order in the
intervention, the original authors, the content type, and the
meditation practice themes explored.

Table 1. Anoverview of the content within the intervention, the original authors, and the meditation practice themes explored within each component

of the intervention.

Track name Original authors Content type Meditation practice themes explored Length
(min)
Where are you? LamaRod Owensand Grant Guided meditation ~ Body awareness; healing from racism; acceptance of difficult 5
Jones emotions

May | be enough. Grant Jones Song Self-compassion; self-acceptance 3
Question marks Terry Edmonds Poem Self-acceptance 1
Slow down. Grant Jones Song Present-moment awareness 4
Dark voices Terry Edmonds Poem Black spirituality; belonging 2
When will you awak- LamaRod Owensand Grant Guided meditation ~ Body awareness; healing from racism; breath awareness; 5
en? Jones thought awareness

Truly happy Grant Jones Song Radical joy (ie, finding joy in difficult circumstances) 4

Guided Meditations

Guided meditations were drafted and delivered by Lama Rod
Owens, a Black, queer meditation teacher who is formally
ordained within the Kagyu School of Tibetan Buddhism after
completing a 3-year silent meditation retreat. He is a
world-renowned meditation teacher and LA Times best-selling
author who writes and teaches about the intersection of
meditation, race, socia justice, identity, and liberation.
Accordingly, Lama Rod drafted meditations specifically for
thisintervention that were designed to explore these topics (ie,
“...let go of how systems of power, violence, and dominance
have defined you” from “When will you awaken?’). The lead
author provided revisions and edits to these meditations ahead
of their inclusion in the intervention.

Songs

Songs were composed, performed, and produced by the lead
author. The songs featured singing, instrumentation, and lyrics
that explicitly referenced mindfulness practices such as
self-compassion (ie, “May | be enough asis...” from “May | be
enough.”) and the acceptance of difficult emotions (ie, “...face
thethingswe hide, reach out, embraceit...” from“Slow down”).

Poetry

Poetry for this intervention was written and delivered by Terry
Edmonds, the first Black person to serve as a speechwriter for
aUS president and the former chief speechwriter for President
Bill Clinton. His poetry explores themes related to Black
spirituality, Black community and belonging, and radical
self-acceptance (ie, “Do | have the courage to be, the
unimaginable me?...Can | make peace?’ from “Question
Marks’). Terry and the lead author worked together to select
poems that Terry had previously drafted to include in the
intervention.
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Participants

Participants were recruited from Prolific, a web-based study
participant recruitment platform. We screened and recruited
participants into our study in a 2-step process. We used
prescreening criteria on Prolific to initially recruit only
middle-to-low-income Black Americans (<US $50,000/yr) who
endorsed elevated anxiety aswell asfamiliarity with meditation.
Next, we recruited 60 of these potential participants to take a
screener survey, after which we recruited individuals who
endorsed using music as a form of emotional support. For this
initial study, we selected only individuals who were familiar
with meditation and used music asaform of emotional support,
astheseindividualswould be ableto provide aninformed initial
assessment of the viability of our novel approach (ie, if the
intervention fails to demonstrate feasibility or preliminary
efficacy in a population that is well-positioned to evaluate and
experience its intended impacts, it would suggest a low
likelihood that our intervention effects would generalize to
individual swho are unfamiliar with meditation and indicate the
need for major revisions to our approach).

Finally, we used the screener to recruit individual swho endorsed
that the majority of their anxiety comes from racism and/or
discrimination (=60 on ascale of 0 [not at al] to 100 [entirely]
for the following question: “If you are a racia or ethnic
minority, how much do you fed that racism and/or
discrimination contribute to your elevated anxiety levels?’).
All participants who completed the screener received US $1,
regardless of their eigibility. We contacted eligible participants
to participate in the study, and interested participants signed up
for avirtual study visit using Calendly, aweb-based scheduling
tool. Of the 60 individualswho completed the screener, 12 were
digiblefor our study. Six individual s scheduled and commenced
astudy visit, and the other 6 dligibleindividualsdid not respond
to our outreach to set up a study visit. Overal, 5 individuals
completed our study protocol, as 1 participant failed our screener
and declined to reschedule his visit. Figure 1 presents a
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CONSORT (Consolidated Standards of Reporting Trials)
diagram that illustrates the flow of participants through our
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screening and enrollment process.

Figure1l. CONSORT (Consolidated Standards of Reporting Trials) diagram for our study.

60 individuals assessed for eligibility

12 participants eligible for study

48 participants did not meet inclusion criteria

6 participants commenced the study

6 participants did not respond to outreach

1 participant failed

5 participants completed the study

Ethics Approval

This study was conducted by a research team based at Harvard
University, and all materialsand proceduresfor this study were
approved by the Harvard Institutional Review Board (protocol
IRB21-0256).

Study Protocol

Study visitstook place on Zoom, and participantswere required
to be on video for the entire study visit. The videoconference
format allowed usto confirm theidentity of participants, ensure
that participants were not bots (bots can greatly damage the
fidelity of web-based studies), and monitor participant
engagement with the intervention. Eligible participants were
instructed to book their study visits during a time when they
were experiencing elevated anxiety. On the day of the study
visit, participants were screened for their state anxiety, and any
participants who scored below 14 (out of 24) on the State-Trait
Anxiety Inventory-6 (STAI-6) scale were informed that they
did not pass the screener form and were given the option to
reschedule their study visit for another time. Two participants
failed this screener; one opted out of the study, and the other
commenced his study visit at alater time that day.

The study visit had 2 main phases, during which we assessed
state anxiety levels every 2 minutes. The first phase was the
baseline phase (A phase). Participants were randomized to 1 of
5 baseline conditionsthat varied in length (10, 14, 18, 22, or 26
minutes of baseline; 5-13 basaline measurement periods). During
baseline, participants were instructed to go about their business
asusual, which could involve surfing the web, grabbing asnack,
destressing, or engaging in any other activities of their choosing.
The second phase was the intervention phase (B phase), during
which we administered the music-based mindfulness
intervention while continuing to assess anxiety. Participants
were invited to find a comfortable position, attend to the
intervention, and pay attention to any directions they received
within the intervention. No other instructions were given. As
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study visit anxiety screener + lost to follow-up

the intervention totaled 25 minutes and we assessed anxiety
every 2 minutes, there were 12 intervention assessments for
each participant.

Following the baseline and i ntervention phases, we al so assessed
thefeasibility and acceptability of the intervention with aseries
of quantitative and qualitative questions.

At the end of the study, participants were debriefed about our
hypotheses and paid US $60 for their participation.

M easures

State Anxiety

We used the STAI-6 (State-Trait Anxiety Inventory-6) to
mesasure state anxiety within this study; thisscaleisashort form
of the Spielberger STAI-State version, a widely used scale to
measure anxiety [41]. Answers for this 6-item Likert scale
ranged from 1 (Not at al) to 4 (Very much so); total scores
range from 6 to 24, and higher scores indicate higher levels of
state anxiety.

Feasibility and Acceptability
Individualswere asked a series of study-specific questions about

thefeasibility and acceptability of theintervention. Specifically,
individual s were asked:

1. How likely would you be to recommend this intervention
to someone you care about from the Black community that
is dealing with acute stress/anxiety? (Variable: “Likely to
recommend”; O: Not at all likely; 50: moderately likely;
100: Definitely likely)

2. Towhat extent was the intervention harmful or helpful for
your stress/anxiety? (“Helpful for Anxiety”; 0: harmful;
50: no impact; 100: incredibly helpful)

3. To what extent did you find it difficult or easy to engage
with theintervention? How practical and logistically easeful
didit feel? (“Easy to Engage With”; O: extremely difficult;
50: neutral; 100: as easy as| could imagine)
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4. To what extent do you feel like the study changed your
ability to be present with your thoughts and emotions?
(“Improved Ability to be Present”; 0: much less able to be
present; 50: no change; 100: much more ableto be present)

5. Towhat extent do you think the study changed the way you
feel about yourself? (“Improved Relationship with Self”;
0: much worse about myself; 50: no change; 100: much
better about relationship to self)

6. Towhat extent do you feel that thisintervention was made
for people like you? (“Made for You”; O: not at all; 50:
somewhat; 100: exactly for me)

7. How helpful/harmful do you think it would beto experience
and work with thisintervention over alonger period of time
(ie, daily for 1-2 weeks)? (“ Longer Engagement Helpful”;
0: very harmful; 50: no difference; 100: very helpful).

Analyses

We conducted all analyses in R version 4.1.2 using the Scan
package, which is designed to conduct analyses for multiple
baseline studies and other types of single-case experiments[42].

Tau-U Analysis

We used Tau-U analysis to assess the effect of the intervention
(independent variable) on state anxiety levels (dependent
variable). Tau-U analysisisone of the most widely used analytic
approaches for multiple baseline studies [43].

This method assesses the nonoverlap of data between the 2
study phases (baseline vs intervention) to determine the effect
of the intervention on one's outcome of interest; additionally,
this method allows one to incorporate data trends from each
phase into one’s analyses and ultimately account for the effect
of time when interpreting results. This approach is thus
particularly advantageous for this study; state anxiety is
transient, and we, therefore, expected anxiety levels to fall
naturally over the course of the study. These analyses allowed
us to factor in any such trends when comparing the 2 study
phases.

Furthermore, although multiple basdline studies have historically
been assessed using visual analyses (ie, visually examining
graphs of one's data to compare changes across study phases),
these approaches are gaining increased criticism due to the
subjectivity and rating inconsistencies that often accompany
them [44-46]. Conversely, Tau-U analysis offers an inherently
standardized, quantitative method for assessing single-case data
and thus addresses akey limitation of the af orementioned visual
approach.

Each Tau-U mode returns 4 statistical tests:

1. A versus B (baseline vsintervention)

2. AversusB —trend A (baseline vsintervention, controlling
for the trend in the baseline phase)

3. AversusB +trend B (baseline vsintervention, controlling
for the trend in the intervention phase)

4. A versusB + trend B —trend A (baseline vs intervention,
controlling for the baseline and intervention phase trends)

Our main outcome was an overall Tau-U model that combined
the results of individual Tau-U models for each of the 5
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participants. “Scan” combines these models by weighting all
Tau-U values for each participant by their respective standard
errors and subsequently averaging these terms. As there are
various approaches to conducting Tau-U analyses, we used the
methodology described in Parker et al [43], asthis paper is one
of the most widely cited articles on Tau-U analyses. Tau-U
values typically range from —1 to 1, and the magnitude of the
Tau-U value serves as a proxy for the degree of nonoverlap
between 2 study phases. Furthermore, as previoudy stated, these
values can also account for trends in the baseline and
intervention phaseswhen ng data nonoverlap. Inthe case
of our study, a positive Tau-U value would indicate an increase
in anxiety due to the intervention, whereas a negative Tau-U
value would indicate a reduction in anxiety.

Power Analyses

We also used the Scan package to conduct power analyses for
this study. We determined that we needed at least three
participants and at least five basdline measurements per
participant (with 12 intervention measurements) to detect a
moderateintervention effect (d=0.5) with requisite power (80%)
and an alphaerror rate below 5%. Therefore, our study design,
featuring 5 participants and between 5 and 13 baseline periods
per participant, was sufficiently powered. The results of our
power analyses are presented in Table S1 in Multimedia
Appendix 1.

Results

Overview

An overview of the demographic characteristics of our
participants is presented in Table 2. Table 2 also provides
information on the level of familiarity that participants have
with meditation (variable: “Meditation Familiarity”), the
frequency with which participants turn to music for emotional
support (“Music for Support”), trait anxiety levels, and the
extent to which racism contributes to their anxiety.

The main study results from our overall Tau-U model are
presented in Table 3. Results revealed that the intervention led
to a significant reduction in anxiety. Overal, all Tau-U values
in the overall model—including those that adjust for the trends
within the baseline and intervention phases—were negative and
significant (P<.001), indicating that the intervention significantly
reduced state anxiety.

Individual-level anxiety scoresfor each participant at each time
point are presented in Figure 2, and Tau-U results for each
participant are presented in Table S2 in Multimedia Appendix
1. For 3 of 5 participants (cases 1, 2, and 5), there was achange
(decrease) in level of anxiety at the start of the intervention
phase, and all Tau-U values were negative and significant. For
an additional participant (case4), anxiety scoreswere generally
much lower during the intervention than during the baseline
phase, and the unadjusted Tau-U analyses (A vsB), aswell as
those that correct for atrend in the intervention phase (A vs B
+trend B), were statistically significant. Case 3 showed weaker
effects of the intervention.
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Table 2. Sample demographics.

Participant Gender Age(years) Income Education Meditationfa- Musicforsup- Trait anxiety = Racism asacause
miliarity port (STAITS?) of anxiety (%)
Casel Nonbinary 32 US$15,000- Somecollege Moderately so Often 13 60
US$24,999  (left early) (“I meditate
on occasion”)
Case?2 Male 26 US$35,000- Bachelor'sde- Somewhat All thetime 20 80
US$49,999  gree (“I've meditat-
ed once or
twice")
Case 3 Female 50 US$35,000- Bachelor'sde- Moderately so  Sometimes 15 70
US$49,999  gree (“1 meditate
on occasion”)
Case4 Mae 44 US$35,000- Graduatede- Very muchso All thetime 10 60
US$49,999  gree (“I have areg-
ular medita-
tion practice”)
Case5 Mae 40 US$25,000- Somecollege Moderatelyso All thetime 12 90
US$34,999  (left early) (“I meditate
on occasion”)

8STAITS: State-Trait Anxiety Inventory-Trait-5.

Table 3. Overall Tau-U results.

Model Tau SE Cl z P value
AvsB -0.75 0.11 -0.97t0-0.52 —6.54 <.001
AvsB—trend A -0.57 0.13 -0.83t0-0.31 —4.23 <.001
A vsB +trend B -0.58 0.09 -0.75t0-0.41 —6.80 <.001
A vsB +trend B —trend A -0.38 0.07 -0.51t0-0.25 554 <.001

Figure 2. Anxiety scores STAI-6 for each of the 5 participants for each measurement period of the study. STAI-6: State-Trait Anxiety Inventory-6.
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Feasibility and Acceptability Results

All participants reported that the intervention was both feasible
and acceptable (Table 4). The average “Likely to Recommend”
score was 98 out of 100, indicating very high acceptability for
the intervention. Virtually all of the other feasibility and

Table 4. Feasibility and acceptability results. All scores were out of 100.

Jones et al

acceptability questions had high feasibility scores as well:
“Helpful for Anxiety” (90/100), “Easy to Engage With”
(89/100), “Improved Ability to be Present” (90/100), “Made
for You” (93/100), and “L onger Engagement Helpful” (93/100).
“Improved Relationship with Self” had moderate acceptability
scores (72/100).

Participant Likely torecom- Helpful for Easytoengage  Improved ability Improvedrelation- Madefor you Longer engage-
mend anxiety with tobepresentwith  ship with self ment helpful
emotions

Casel 100 90 75 80 60 85 80

Case 2 100 100 100 100 100 100 100

Case3 100 100 100 100 50 100 100

Case 4 100 90 97 99 100 100 100

Case 5 89 71 71 72 50 80 86

Mean 98 90 89 90 72 93 93

Likes, Didlikes, and Suggestionsfor | mprovement

Participants al so provided information about the number of days
they believed one would need to engage with the intervention
for lasting benefit (“# of Daysfor Lasting Benefit”), aswell as
their likes and dislikes or suggestions for improvement for the
intervention (Table 5). The mode for “# of Days for Lasting
Benefit” was 7 days and the range was between 7 days and 186

Table 5. Daysfor lasting benefit, likes, dislikes.

days. Likesincluded the quality of the music and poetry (n=2)
and the cultural relevance of the intervention (n=2). The main
suggestion for improvement was to include more elements of
the intervention that were equipped to hold some of the more
difficult emotionsthat were brought up by the music (n=2). An
additional dislike or suggestion for improvement for 1
participant was to address some audio issues caused by
technology in the study.

Participants Days of lasting benefit, n Likes Dislikes or suggestions for improvement

Casel 7 Music quality and cultura relevance Provide more offerings to hold the emotions brought up
by the music

Case 2 7 Surprisingly efficacious None

Case 3 7 Cultural relevance Provide more offerings to hold the emotions brought up
by the music

Case 4 180 Cultural relevance Fix the technological or audio issues

Caseb 96 Provided an acute escape None

Discussion mindfulness instructions tailored to the Black community.

Principal Findings

The goal of this study was to assess the feasibility of a digital
music-based mindfulness intervention for Black Americans
with elevated race-based anxiety. Overall, wefound preliminary
evidence that the intervention reduced state anxiety, even when
accounting for the natural tendency for state anxiety to fall
naturally over time. Additionally, participants provided high
ratings for the feasibility and acceptability of the intervention
across virtually all key metrics.

Putative M echanisms

Increased Mindfulness

Increased mindfulness is one clear potential mechanism that
may underlie the results of this study. The intervention was
designed to increase mindfulness and featured explicit

https://formative.jmir.org/2023/1/e49284

Additionally, the songs had mindfulness themes and practices
woven into the lyrics. Furthermore, the acceptability score for
“Improved Ability to Be Present” with thoughts and emotions
received an average score of 90/100, providing preliminary
evidence for this putative mechanism. Systematic reviews and
meta-analyses have demonstrated that mindful ness-based
interventions can lead to acute reductions in state anxiety
[47-49]. Additionally, music-based interventions have shown
preliminary evidence that they can elicit reductions in state
anxiety through increasesin mindfulnessaswell [29]. Although
this is the most obvious potential mechanism for the present
intervention, we did not directly test this mechanismwithin this
study. Future inquiries should more directly assess the ability
of thisintervention to increase mindfulness.

I ncreased Self-Compassion

Self-compassion is another potential mechanism by which this
intervention may reduce state anxiety. A central aim of the
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intervention was to increase self-compassion by including
language that promoted self-acceptance and self-kindness.
M eta-analyses examining self-compassion-rel ated therapies (ie,
interventions with an explicit goa of increasing
self-compassion) have shown increasing self-compassion leads
toreductionsin anxiety and other psychiatric disorders[50,51].
Additionally, in a 2022 cross-sectional survey of Black,
Indigenous, and People of Color (BIPOC) college students, a
central aspect of self-compassion (ie, self-judgment) moderated
and weakened the link between racial discrimination and anxiety
symptoms [52]. Our study also found preliminary evidence of
self-compassion as a putative mechanism, as the mean score
for “Improved Relationship to Self” was (72/100). Despite this
score being the lowest out of the feasibility and acceptability
metrics, even this moderate score is noteworthy; one's
relationship to the self is likely entrenched and requires
significant time and effort to change. Further investigation is
needed to shed light on the ability of thisintervention to promote
self-compassion.

Cultural Resonance

Cultural resonance may be an additional mechanismto explain
the efficacy of the intervention. Extensive meta-analyses and
systematic reviews have shown culturally adapted mental health
interventionsto be significantly more effective than non-adapted
interventions [53-57]. Additionally, interventions designed to
target specific cultural groups can be up to 4 times more
effective than nonadapted interventions [53]. Furthermore,
mental health interventions tailored for the Black community
have consistently shown substantial effectiveness [58-62]. In
this study, 2 participants noted the Black cultural elements of
the intervention as a core strength as well. Additionally, the
mean score for the extent to which participants felt that the
intervention was “Made for you” was 93 out of 100, providing
additional evidencefor this putative mechanism. Future research
should explore cultural resonance as a mediator of this
intervention for the Black community.

Limitations

There are several notable limitations to this study. Although
multiple-baseline designs are useful for initial preliminary
inferences, their small sample sizes and within-subject
comparisons limit the ability to decisively infer causality from
one’s results. Furthermore, the open-label design is limited as
well, as subject-expectancy effects may have contributed to our
findings. Therefore, future trials should use well-powered
randomi zed designs and between-subject controlled comparisons
to further establish the efficacy of the intervention as well as
potential mediators and moderators of intervention effects, the
latter being of particular importance given the intervention was
not equally effective for al participantsin this study.

Next, the " Scan” package that we used to conduct our analyses
haslimitations as well. Specifically, the authors of this package
note that the method they use to calculate confidence intervals
for Tau-U analyses represents a conservative approach, meaning
that the true confidence intervals for our results are likely
narrower than reported. However, this limitation does not
significantly hinder our study and, in fact, indicates that our
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results still reached statistical significance under more stringent
conditions.

An additional limitation in our study is that for many of the
participants, anxiety was steadily decreasing prior to the
commencement of the intervention, raising questions about
whether the intervention significantly impacted anxiety in our
study. As previously mentioned in our methods, we anticipated
and controlled for this fact in our study using Tau-U analysis,
which allows one to incorporate any such trends into one's
comparisons of the intervention and baseline phasesinamultiple
baseline study. Nevertheless, future studies with larger sample
sizes and more participants with stable baseline anxiety can
further address this limitation.

Another potential limitation is that, in some cases, the
intervention may be harmful or iatrogenic. For instance, anxiety
spiked for 2 participants during the intervention, suggesting an
iatrogenic effect. However, these increasesin state anxiety may
paradoxically have therapeutic utility as well, as they may
represent the capacity of the intervention to facilitate the
confronting of challenging, unprocessed emotions. For example,
even though case 3 did not have statistically significant
reductions in state anxiety, this participant indicated that the
intervention indeed alowed her to confront difficult,
unprocessed emotions of her own; she also provided the
intervention with the highest possible scores for “Helpful for
anxiety” (100/100) and “Likely to recommend” (100/100).
Overdll, this participant's experience sheds light on the
complexity of understanding whether the intervention is
operating in a manner that is therapeutically challenging or
explicitly harmful. Further research is needed to better parse
this distinction.

Next, the study may have limited external validity. Participants
in this study had previous mindfulness experience and used
music for emotional support, meaning that our results may not
generalize to individual s without experience with mindfulness
or who do not listen to music as frequently. In addition, as we
recruited participants from Prolific, aweb-based study platform,
participantswithin this study may differ from Black Americans
with elevated race-based anxiety in real-world, non—web-based
settings. Lastly, the sample included in this study was a
nonclinical and noninpatient sample, meaning the potential
utility of the intervention may be limited in more severe
populations. Future trials should test the efficacy of the
intervention in mindfulness-naive, non-web-based clinical
populations.

Future Directions

This study’s preliminary findings warrant further exploration.
First, future studies should seek to replicate these findings in
other multiple-baseline studies as well asin studies with larger
samplesizesin order to confirm the efficacy of theintervention.
Additionally, longer-term follow-up is needed to determine
whether theintervention can elicit lasting reductionsin anxiety.

Second, future studies can test theintervention with other racial
minority groups. Although the intervention wastailored for the
Black community and featured Black cultural elements, it used
inclusive language to talk about identity and mindfulness,
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meaning that it may resonate with other racial communities.
Future studies can therefore explore the potential efficacy of
thisintervention for non-Black minority populations.

Third, future investigations should examine the efficacy of
specific tracks within the intervention, which may help clarify
thetherapeutic properties of each component of theintervention.
The intervention consisted of poetry, guided meditations, and
songs. Analyzing the efficacy of these individual tracks may
shed further light on how the intervention works and for whom
it may be most beneficial. Furthermore, such investigations can
alsoilluminate whether individual tracks can serve as ultra-brief
(ie, 5-minute) mental health interventions for the Black
community aswell.

Fourth, future studies should use parti cipant feedback to update
theintervention. Inthisstudy, 1 participant requested meditation
instruction that included lessjargon (case 1); another participant
suggested including more poetry and metaphors in the artistic
offerings (case 2). Future studies can incorporate this feedback
into the intervention and test whether there are increases in
therapeutic efficacy, feasibility, and acceptability as aresult.

Fifth, future studies should examine potential moderators. As
previously mentioned, all participantsin this study werefamiliar
with meditation and had used music for emotional support.
Therefore, future studies can test these factors as potential
moderators of our results as such investigations can shed light
on the contexts and populations for whom this intervention is
most helpful.

Finaly, future studies can test the dissemination and
implementation of theintervention. Astheinterventionisdigital,
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this research team eventualy plans to disseminate the
intervention widely on the internet through music streaming
platforms (eg, Spotify and Apple Music), offering free and
low-cost avenues for accessing the intervention. Upon release,
future naturalistic implementation studies can assess how this
intervention impactsthe mental health of the Black community,
as Black Americans in real-world contexts can share their
experiences with theintervention viaweb-based surveys. These
individuals can also provide information about how they use
the intervention (eg, in acute moments of anxiety, to practice
mindfulness), providing us with a greater understanding of the
utility of the intervention for the Black community.
Implementation studies can assess scalability by gathering
information on the number of individuals who access the
intervention and the number of timesthe intervention isstreamed
ontheinternet. Overall, such studies can allow usto understand
the real-world effectiveness and uptake of this therapy.

Conclusions

Thisintervention demonstrated robust effectsfor reducing state
anxiety and received strong feasibility and acceptability scores,
suggesting that this intervention may offer a promising new
avenuefor addressing race-based anxiety for Black Americans.
Future research is needed to replicate these preliminary results,
assess mechanisms of change, examine efficacy in additional
populations, and test the intervention in fully powered
randomized trials. In sum, this study represents a promising
first step in providing freely available and culturally relevant
mental health support to the Black community.

MKN receives publication royalties from Macmillan, Pearson, and UpToDate. He has been a paid consultant in the past year for
Microsoft Corporation, the Veterans Health Administration, Cerebral, Compass Pathways, and for legal cases regarding deaths
by suicide. Heis an unpaid scientific advisor for Empatica, Koko, and TalkLife.

Multimedia Appendix 1

Power analyses and individual Tau-U results.
[DOCX File, 17 KB-Multimedia Appendix 1]

References

1.  Turner RJ, Lloyd DA. Stress burden and the lifetime incidence of psychiatric disorder in young adults: racial and ethnic

contrasts. Arch Gen Psychiatry 2004;61(5):481-488 [FREE Full text] [doi: 10.1001/archpsyc.61.5.481] [Medline: 15123493]

2. Himle JA, Baser RE, Taylor RJ, Campbell RD, Jackson JS. Anxiety disorders among African Americans, Blacks of
Caribbean descent, and non-Hispanic Whites in the United States. J Anxiety Disord 2009;23(5):578-590 [FREE Full text]
[doi: 10.1016/j.janxdis.2009.01.002] [Medline: 19231131]

3. Cook BL, Trinh NH, Li Z, Hou SSY, Progovac AM. Trends in racial-ethnic disparities in access to mental health care,
2004-2012. Psychiatr Serv 2017;68(1):9-16 [FREE Full text] [doi: 10.1176/appi.ps.201500453] [Medline: 27476805]

4.  MauraJ, de Mamani AW. Mental health disparities, treatment engagement, and attrition among racial/ethnic minorities
with severe mental illness: areview. JClin Psychol Med Settings 2017;24(3-4):187-210 [doi: 10.1007/s10880-017-9510-2]
[Medline: 28900779]

5.  SotoJA, Dawson-Andoh NA, BeL ue R. Therelationship between perceived discrimination and generalized anxiety disorder
among African Americans, Afro Caribbeans, and non-Hispanic whites. J Anxiety Disord 2011;25(2):258-265 [FREE Full
text] [doi: 10.1016/j.janxdis.2010.09.011] [Medline: 21041059]

6. Kogan CS, Noorishad PG, Ndengeyingoma A, Guerrier M, Cénat JM. Prevalence and correlates of anxiety symptoms
among Black people in Canada: asignificant role for everyday racial discrimination and racial microaggressions. J Affect
Disord 2022;308:545-553 [doi: 10.1016/j.jad.2022.04.110] [Medline: 35460740]

https:/formative.,jmir.org/2023/1/e49284 JMIR Form Res 2023 | vol. 7 | e49284 | p. 9

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v7i1e49284_app1.docx&filename=d82c6f5b7dba16db2ff2662322debce5.docx
https://jmir.org/api/download?alt_name=formative_v7i1e49284_app1.docx&filename=d82c6f5b7dba16db2ff2662322debce5.docx
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/482003
http://dx.doi.org/10.1001/archpsyc.61.5.481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15123493&dopt=Abstract
https://europepmc.org/abstract/MED/19231131
http://dx.doi.org/10.1016/j.janxdis.2009.01.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19231131&dopt=Abstract
https://ps.psychiatryonline.org/doi/10.1176/appi.ps.201500453
http://dx.doi.org/10.1176/appi.ps.201500453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27476805&dopt=Abstract
http://dx.doi.org/10.1007/s10880-017-9510-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28900779&dopt=Abstract
https://europepmc.org/abstract/MED/21041059
https://europepmc.org/abstract/MED/21041059
http://dx.doi.org/10.1016/j.janxdis.2010.09.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21041059&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2022.04.110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35460740&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Jones et a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Jacobs M, Burch AE. Anxiety during the pandemic: racial and ethnic differencesin the trajectory of fear. J Affect Disord
2021;292:58-66 [FREE Full text] [doi: 10.1016/j.jad.2021.05.027] [Medline: 34102549]

Chae DH, Yip T, Martz CD, Chung K, Richeson JA, Hajat A, et al. Vicarious racism and vigilance during the COVID-19
pandemic: mental health implications among Asian and Black Americans. Public Health Rep 2021;136(4):508-517 [FREE
Full text] [doi: 10.1177/00333549211018675] [Medline: 34034574]

Saban KL, Motley D, Shawahin L, Mathews HL, Tell D, De LaPenaP, et a. Preliminary evidence for arace-based stress
reduction intervention for Black women at risk for cardiovascular disease. Complement Ther Med 2021;58:102710 [FREE
Full text] [doi: 10.1016/j.ctim.2021.102710] [Medline: 33727090]

Anderson RE, McKenny M, Mitchell A, Koku L, Stevenson HC. EMBRacing racial stressand trauma: preliminary feasibility
and coping responses of aracial socialization intervention. J Black Psychol 2017;44(1):25-46 [FREE Full text] [doi:
10.1177/0095798417732930]

Hargons C, Malone NJ, Montique CS, Dogan J, Stuck J, Meiller C, et a. Race-based stress reactions and recovery: pilot
testing aracial trauma meditation. J Black Psychol 2021;48(5):645-677 [doi: 10.1177/00957984211034281]

Carlson M, Endisey M, Motley D, Shawahin LN, Williams MT. Addressing the impact of racism on veterans of color: a
race-based stress and trauma intervention. Psychol Violence 2018;8(6):748-762 [doi: 10.1037/vio0000221]

Hofmann SG, Gémez AF. Mindfulness-based interventions for anxiety and depression. Psychiatr Clin North Am
2017;40(4):739-749 [FREE Full text] [doi: 10.1016/j.psc.2017.08.008] [Medline: 29080597]

Gu J, Strauss C, Bond R, Cavanagh K. How do mindful ness-based cognitive therapy and mindful ness-based stressreduction
improve mental health and wellbeing? A systematic review and meta-analysis of mediation studies. Clin Psychol Rev
2015;37:1-12 [doi: 10.1016/j.cpr.2015.01.006] [Medline: 25689576]

Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-based stress reduction and health benefits. A meta-analysis.
J Psychosom Res 2004;57(1):35-43 [doi: 10.1016/S0022-3999(03)00573-7] [Medline: 15256293]

Graham JR, West LM, Roemer L. The experience of racism and anxiety symptomsin an African-American sample:
moderating effects of trait mindfulness. Mindfulness 2012;4(4):332-341 [doi: 10.1007/s12671-012-0133-2]

Zapolski TCB, Faidley MT, Beutlich M. The experience of racism on behavioral health outcomes: the moderating impact
of mindfulness. Mindfulness (N Y) 2019;10(1):168-178 [FREE Full text] [doi: 10.1007/s12671-018-0963-7] [Medline:
30854146]

DelLuca SM, Kelman AR, Waelde LC. A systematic review of ethnoracial representation and cultural adaptation of
mindfulness- and meditation-based interventions. Psychol Stud 2018;63(2):117-129 [doi: 10.1007/s12646-018-0452-7]
Johnson SB, Goodnight BL, Zhang H, Daboin |, Patterson B, Kaslow NJ. Compassion-based meditation in African
Americans: self-criticism mediates changesin depression. Suicide Life Threat Behav 2018;48(2):160-168 [doi:
10.1111/dlth.12347] [Medline: 28326598]

Proulx J, Croff R, Hebert M, Oken B. Results of amindfulnessintervention feasibility study among elder African American
women: aqualitative analysis. Complement Ther Med 2020;52:102455 [doi: 10.1016/j.ctim.2020.102455] [Medline:
32951716]

Proulx J, Croff R, Oken B, Aldwin CM, Fleming C, Bergen-Cico D, et al. Considerations for research and devel opment of
culturally relevant mindfulness interventions in American minority communities. Mindfulness (N Y) 2018;9(2):361-370
[FREE Full text] [doi: 10.1007/s12671-017-0785-z] [Medline: 29892321]

Spears CA, Houchins SC, Bamatter WP, Barrueco S, Hoover DS, Perskaudas R. Perceptions of mindfulnessin alow-income,
primarily African American treatment-seeking sample. Mindfulness (N Y) 2017;8(6):1532-1543 [FREE Full text] [doi:
10.1007/s12671-017-0720-3] [Medline: 29333200]

Woods-Giscombé CL, Gaylord SA. The cultural relevance of mindfulness meditation as a health intervention for African
Americans: implications for reducing stress-related health disparities. JHolist Nurs 2014;32(3):147-160 [FREE Full text]
[doi: 10.1177/0898010113519010] [Medline: 24442592]

Watson-Singleton NN, Black AR, Spivey BN. Recommendationsfor a culturally-responsive mindful ness-based intervention
for African Americans. Complement Ther Clin Pract 2019;34:132-138 [FREE Full text] [doi: 10.1016/j.ctcp.2018.11.013]
[Medline: 30712717]

Tenfelde SM, Hatchett L, Saban KL. "Maybe black girls do yoga': afocus group study with predominantly low-income
African-American women. Complement Ther Med 2018;40:230-235 [doi: 10.1016/j.ctim.2017.11.017] [Medline: 30219456]
Herman PM, Anderson ML, Sherman KJ, Balderson BH, Turner JA, Cherkin DC. Cost-effectiveness of mindfulness-based
stress reduction versus cognitive behavioral therapy or usual care among adults with chronic low back pain. Spine (Phila
Pa 1976) 2017;42(20):1511-1520 [FREE Full text] [doi: 10.1097/BRS.0000000000002344] [Medline: 28742756]

Ward EC, Clark LO, Heidrich S. African American women's beliefs, coping behaviors, and barriers to seeking mental
health services. Qual Health Res 2009;19(11):1589-1601 [FREE Full text] [doi: 10.1177/1049732309350686] [Medline:
19843967]

Bell TR, McIntyre KA, Hadley R. Listening to classical music results in a positive correlation between spatial reasoning
and mindfulness. Psychomusicology Music Mind Brain 2016;26(3):226-235 [doi: 10.1037/pmu0000139]

https:/formative.,jmir.org/2023/1/e49284 JMIR Form Res 2023 | vol. 7 | 49284 | p. 10

(page number not for citation purposes)


https://www.sciencedirect.com/science/article/pii/S0165032721004717
http://dx.doi.org/10.1016/j.jad.2021.05.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34102549&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/00333549211018675
https://journals.sagepub.com/doi/10.1177/00333549211018675
http://dx.doi.org/10.1177/00333549211018675
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34034574&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S0965229921000510
https://www.sciencedirect.com/science/article/pii/S0965229921000510
http://dx.doi.org/10.1016/j.ctim.2021.102710
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33727090&dopt=Abstract
https://journals.sagepub.com/doi/full/10.1177/0095798417732930
http://dx.doi.org/10.1177/0095798417732930
http://dx.doi.org/10.1177/00957984211034281
http://dx.doi.org/10.1037/vio0000221
https://europepmc.org/abstract/MED/29080597
http://dx.doi.org/10.1016/j.psc.2017.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29080597&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2015.01.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25689576&dopt=Abstract
http://dx.doi.org/10.1016/S0022-3999(03)00573-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15256293&dopt=Abstract
http://dx.doi.org/10.1007/s12671-012-0133-2
https://europepmc.org/abstract/MED/30854146
http://dx.doi.org/10.1007/s12671-018-0963-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30854146&dopt=Abstract
http://dx.doi.org/10.1007/s12646-018-0452-z
http://dx.doi.org/10.1111/sltb.12347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28326598&dopt=Abstract
http://dx.doi.org/10.1016/j.ctim.2020.102455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32951716&dopt=Abstract
https://europepmc.org/abstract/MED/29892321
http://dx.doi.org/10.1007/s12671-017-0785-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29892321&dopt=Abstract
https://europepmc.org/abstract/MED/29333200
http://dx.doi.org/10.1007/s12671-017-0720-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29333200&dopt=Abstract
https://europepmc.org/abstract/MED/24442592
http://dx.doi.org/10.1177/0898010113519010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24442592&dopt=Abstract
https://europepmc.org/abstract/MED/30712717
http://dx.doi.org/10.1016/j.ctcp.2018.11.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30712717&dopt=Abstract
http://dx.doi.org/10.1016/j.ctim.2017.11.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30219456&dopt=Abstract
https://europepmc.org/abstract/MED/28742756
http://dx.doi.org/10.1097/BRS.0000000000002344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28742756&dopt=Abstract
https://europepmc.org/abstract/MED/19843967
http://dx.doi.org/10.1177/1049732309350686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19843967&dopt=Abstract
http://dx.doi.org/10.1037/pmu0000139
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Jones et a

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

Groarke M, Groarke A, Hogan MJ, Costello L, Lynch D. Does listening to music regul ate negative affect in a stressful
situation? Examining the effects of self-selected and researcher-selected music using both silent and active controls. Appl
Psychol Health Well Being 2020;12(2):288-311 [doi: 10.1111/aphw.12185] [Medline: 31578781]

Cavanagh K, Strauss C, Cicconi F, Griffiths N, Wyper A, Jones F. A randomised controlled trial of abrief online

mindful ness-based intervention. Behav Res Ther 2013;51(9):573-578 [doi: 10.1016/j.brat.2013.06.003] [Medline: 23872699]
Kemper KJ. Brief online mindfulnesstraining: immediateimpact. JEvid Based Complementary Altern Med 2017;22(1):75-80
[FREE Full text] [doi: 10.1177/2156587216639199] [Medline: 27002136]

Zhang H, Zhang A, Liu C, Xiao J, Wang K. A brief online mindful ness-based group intervention for psychological distress
among Chinese residents during COVID-19: apilot randomized controlled trial. Mindfulness (N Y) 2021;12(6):1502-1512
[FREE Full text] [doi: 10.1007/s12671-021-01618-4] [Medline: 33758629]

Carpenter K, Sanford J, Hofmann SG. The effect of abrief mindfulnesstraining on distresstolerance and stressreactivity.
Behav Ther 2019;50(3):630-645 [FREE Full text] [doi: 10.1016/].beth.2018.10.003] [Medline: 31030879]

Gast DL, Lloyd BP, Ledford JR. Multiple baseline and multiple probe designs. In: Ledford JR, Gast DL, editors. Single
Case Research Methodology: Applications in Special Education and Behavioral Sciences. New York, NY: Routledge;
2014.

Barlow DH, Matthew N, Michael H. Single Case Experimental Designs: Strategies for Studying Behavior for Change. 3rd
Edition. Boston: Pearson/Allyn and Bacon; 2009.

Bernardi L, Porta C, Sleight P. Cardiovascular, cerebrovascular, and respiratory changes induced by different types of
music in musicians and non-musicians: the importance of silence. Heart 2006;92(4):445-452 [FREE Full text] [doi:
10.1136/hrt.2005.064600] [Medline: 16199412]

Nilsson U. The anxiety- and pain-reducing effects of music interventions: a systematic review. AORN J2008;87(4):780-807
[doi: 10.1016/j.a0rn.2007.09.013] [Medline; 18395022]

Bauer BA, Cutshall SA, Anderson PG, Prinsen SK, Wentworth LJ, Olney TJ, et a. Effect of the combination of music and
nature sounds on pain and anxiety in cardiac surgical patients: arandomized study. Altern Ther Health Med 2011;17(4):16-23
[Medline: 22314630]

Cadigan ME, Caruso NA, Haldeman SM, McNamaraME, Noyes DA, SpadaforaMA, et a. The effects of music on cardiac
patients on bed rest. Prog Cardiovasc Nurs 2001;16(1):5-13 [doi: 10.1111/j.0889-7204.2001.00797.X] [Medline: 11252881]
Cruise CJ, Chung F, Yogendran S, Little D. Music increases satisfaction in el derly outpatients undergoing cataract surgery.
Can J Anaesth 1997;44(1):43-48 [FREE Full text] [doi: 10.1007/BF03014323] [Medline: 8988823]

Marteau TM, Bekker H. The development of a six-item short-form of the state scale of the Spielberger State-Trait Anxiety
Inventory (STALI). Br J Clin Psychol 1992;31(3):301-306 [FREE Full text] [doi: 10.1111/j.2044-8260.1992.tb00997.X]
[Medline: 1393159]

Wilbert J, Like T. Scan: single-case data analyses for single and multiple baseline designs. Comprehensive R Archive
Network. 2022. URL : https://cran.r-project.org/web/packages/scan/ [accessed 2023-07-21]

Parker RI, Vannest KJ, Davis JL, Sauber SB. Combining nonoverlap and trend for single-case research: Tau-U. Behav
Ther 2011;42(2):284-299 [doi: 10.1016/j.beth.2010.08.006] [Medline: 21496513]

Barton EE, Meadan H, Fettig A. Comparison of visual analysis, non-overlap methods, and effect sizes in the evaluation of
parent implemented functional assessment based interventions. Res Dev Disabil 2019;85:31-41 [doi:
10.1016/j.ridd.2018.11.001] [Medline; 30453270]

Ninci J, Vannest KJ, Willson V, Zhang N. Interrater agreement between visual analysts of single-case data: ameta-analysis.
Behav Modif 2015;39(4):510-541 [doi: 10.1177/0145445515581327] [Medline: 25878161]

WolfeK, Barton EE, Meadan H. Systematic protocolsfor the visual analysis of single-case research data. Behav Anal Pract
2019;12(2):491-502 [FREE Full text] [doi: 10.1007/s40617-019-00336-7] [Medline: 31976257]

Hofmann SG, Sawyer AT, Witt AA, Oh D. The effect of mindful ness-based therapy on anxiety and depression: ameta-analytic
review. J Consult Clin Psychol 2010;78(2):169-183 [FREE Full text] [doi: 10.1037/a0018555] [Medline: 20350028]
Dawson AF, Brown WW, Anderson J, Datta B, Donald JN, Hong K, et al. Mindfulness-based interventions for university
students: a systematic review and meta-analysis of randomised controlled trials. Appl Psychol Health Well Being
2020;12(2):384-410 [doi: 10.1111/aphw.12188] [Medline: 31743957]

Guillaumie L, Boiral O, Champagne J. A mixed-methods systematic review of the effects of mindfulness on nurses. JAdv
Nurs 2017;73(5):1017-1034 [doi: 10.1111/jan.13176] [Medline: 27706912]

MacBeth A, Gumley A. Exploring compassion: a meta-analysis of the association between self-compassion and
psychopathology. Clin Psychol Rev 2012;32(6):545-552 [doi: 10.1016/j.cpr.2012.06.003] [Medline: 22796446]

Wilson AC, Mackintosh K, Power K, Chan SWY. Effectiveness of self-compassion related therapies. a systematic review
and meta-analysis. Mindfulness 2019;10(6):979-995 [FREE Full text] [doi: 10.1007/s12671-018-1037-6]

Browne RB, Duarte BA, Miller AN, Schwartz SEO, LoPresti J. Racial discrimination, self-compassion, and mental health:
the moderating role of self-judgment. Mindfulness 2022;13(8):1994-2006 [doi: 10.1007/s12671-022-01936-1]

Griner D, Smith TB. Culturally adapted mental health intervention: a meta-analytic review. Psychotherapy (Chic)
2006;43(4):531-548 [doi: 10.1037/0033-3204.43.4.531] [Medline: 22122142]

https:/formative.,jmir.org/2023/1/e49284 JMIR Form Res 2023 | vol. 7| e49284 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1111/aphw.12185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31578781&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2013.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23872699&dopt=Abstract
https://europepmc.org/abstract/MED/27002136
http://dx.doi.org/10.1177/2156587216639199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27002136&dopt=Abstract
https://europepmc.org/abstract/MED/33758629
http://dx.doi.org/10.1007/s12671-021-01618-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33758629&dopt=Abstract
https://europepmc.org/abstract/MED/31030879
http://dx.doi.org/10.1016/j.beth.2018.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31030879&dopt=Abstract
https://europepmc.org/abstract/MED/16199412
http://dx.doi.org/10.1136/hrt.2005.064600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16199412&dopt=Abstract
http://dx.doi.org/10.1016/j.aorn.2007.09.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18395022&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22314630&dopt=Abstract
http://dx.doi.org/10.1111/j.0889-7204.2001.00797.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11252881&dopt=Abstract
https://link.springer.com/article/10.1007/BF03014323
http://dx.doi.org/10.1007/BF03014323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8988823&dopt=Abstract
https://bpspsychub.onlinelibrary.wiley.com/doi/10.1111/j.2044-8260.1992.tb00997.x
http://dx.doi.org/10.1111/j.2044-8260.1992.tb00997.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1393159&dopt=Abstract
https://cran.r-project.org/web/packages/scan/
http://dx.doi.org/10.1016/j.beth.2010.08.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21496513&dopt=Abstract
http://dx.doi.org/10.1016/j.ridd.2018.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30453270&dopt=Abstract
http://dx.doi.org/10.1177/0145445515581327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25878161&dopt=Abstract
https://europepmc.org/abstract/MED/31976257
http://dx.doi.org/10.1007/s40617-019-00336-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31976257&dopt=Abstract
https://europepmc.org/abstract/MED/20350028
http://dx.doi.org/10.1037/a0018555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20350028&dopt=Abstract
http://dx.doi.org/10.1111/aphw.12188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31743957&dopt=Abstract
http://dx.doi.org/10.1111/jan.13176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27706912&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2012.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22796446&dopt=Abstract
https://link.springer.com/article/10.1007/s12671-018-1037-6
http://dx.doi.org/10.1007/s12671-018-1037-6
http://dx.doi.org/10.1007/s12671-022-01936-1
http://dx.doi.org/10.1037/0033-3204.43.4.531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22122142&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Jones et a

54.

55.

56.

57.

58.

59.

60.

61.

62.

Hall GCN, Ibaraki AY, Huang ER, Marti CN, Stice E. A meta-analysisof cultural adaptations of psychological interventions.
Behav Ther 2016;47(6):993-1014 [doi: 10.1016/j.beth.2016.09.005] [Medline: 27993346]

Smith TB, Rodriguez MD, Berna G. Culture. J Clin Psychol 2011;67(2):166-175 [doi: 10.1002/jclp.20757] [Medline:
21105069]

Benish SG, Quintana S, Wampold BE. Culturally adapted psychotherapy and the legitimacy of myth: a direct-comparison
meta-analysis. J Couns Psychol 2011;58(3):279-289 [doi: 10.1037/a0023626] [Medline: 21604860]

Chowdhary N, Jotheeswaran AT, Nadkarni A, Hollon SD, King M, Jordans MJD, et a. The methods and outcomes of
cultural adaptations of psychological treatments for depressive disorders: a systematic review. Psychol Med
2014;44(6):1131-1146 [FREE Full text] [doi: 10.1017/S0033291713001785] [Medline: 23866176]

Ward EC, Brown RL. A culturally adapted depression intervention for African American adults experiencing depression:
Oh Happy Day. Am J Orthopsychiatry 2015;85(1):11-22 [doi: 10.1037/0rt0000027] [Medline: 25420141]
Watson-Singleton NN, Pennefather J, Trusty T. Can a culturally-responsive mobile health (mHealth) application reduce
African Americans stress?: apilot feasibility study. Curr Psychol 2021;42(2):1434-1443 [doi: 10.1007/s12144-021-01534-9]
Jones LV, Warner LA. Evaluating culturally responsive group work with black women. Res Soc Work Pract
2011;21(6):737-746 [doi: 10.1177/1049731511411488]

Kaslow NJ, Leiner AS, Reviere S, Jackson E, BetheaK, Bhaju J, et a. Suicidal, abused African American women'sresponse
to aculturally informed intervention. J Consult Clin Psychol 2010;78(4):449-458 [doi: 10.1037/a0019692] [Medline:
20658802]

Jackson KF, Hodge DR, Vaughn MG. A meta-analysis of culturally sensitive interventions designed to reduce high-risk
behaviors among African American youth. J Soc Serv Res 2010;36(3):163-173 [doi: 10.1080/01488371003697780]

Abbreviations

CONSORT: Consolidated Standards of Reporting Trials
STAI-6: State-Trait Anxiety Inventory-6

Edited by A Mavragani; submitted 24.05.23; peer-reviewed by J Brewer; comments to author 21.06.23; revised version received
26.06.23; accepted 19.07.23; published 16.08.23

Please cite as:

Jones G, Herrmann F, Nock MK

A Digital Music-Based Mindfulness Intervention for Black Americans With Elevated Race-Based Anxiety: A Multiple-Baseline Pilot
Sudy

JMIR Form Res 2023;7:e49284

URL: https://formative.jmir.org/2023/1/e49284

doi: 10.2196/49284

PMID: 37585252

©Grant Jones, Felipe Herrmann, Matthew K Nock. Originally published in IMIR Formative Research (https://formative.jmir.org),
16.08.2023. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on https.//formative.jmir.org, aswell asthis copyright and license information must beincluded.

https:/formative.,jmir.org/2023/1/e49284 JMIR Form Res 2023 | vol. 7| e49284 | p. 12

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.beth.2016.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27993346&dopt=Abstract
http://dx.doi.org/10.1002/jclp.20757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21105069&dopt=Abstract
http://dx.doi.org/10.1037/a0023626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21604860&dopt=Abstract
https://europepmc.org/abstract/MED/23866176
http://dx.doi.org/10.1017/S0033291713001785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23866176&dopt=Abstract
http://dx.doi.org/10.1037/ort0000027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25420141&dopt=Abstract
http://dx.doi.org/10.1007/s12144-021-01534-9
http://dx.doi.org/10.1177/1049731511411488
http://dx.doi.org/10.1037/a0019692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20658802&dopt=Abstract
http://dx.doi.org/10.1080/01488371003697780
https://formative.jmir.org/2023/1/e49284
http://dx.doi.org/10.2196/49284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37585252&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

