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1. Introduction

Attention deficit and hyperactivity disorder (ADHD) is a psychological and
behavioral condition in which a person exhibits a persistent pattern of inattention
and/or hyperactivity-impulsivity that interferes with daily life (JAPA] American
Psychiatric Association 2013). As of 2020, the global prevalence of adult ADHD
was estimated to be between 139.84 million and 366.33 million (or 2.58% and
6.76%) (Song et al. 2021). Although it is typically diagnosed in childhood, ADHD
can cause difficulties into adulthood, interfering with work and relationships (APA
2013) and increasing risk for workplace accidents and/or injury (Brunkhost-Kanaan
et al. 2021). Additionally, there is strong evidence that adult ADHD is associated
with increased risk for substance use disorder (Crunelle et al. 2018).

While ADHD is not a disqualifying condition for US military service, there is
concern that service members with ADHD may be at greater risk for encountering
significant personal challenges as compared with their counterparts without
ADHD. Available data indicates that ADHD symptoms are relatively common
among Army personnel, accounting for 7%—9% of a 21,449 population surveyed
(Kok et al. 2019). Studies have shown positive correlations between symptoms of
ADHD and symptoms of depression, anxiety, posttraumatic stress disorder (PTSD),
poor cognitive performance (Hanson et al. 2012), comorbid substance use disorder,
and use of legal stimulants (caffeine beverages and pills) (Cipollone et al. 2020).
Thus, there is an imperative to ensure that warfighters (and others that work in high-
stress occupations) maintain and self-regulate attention.

Stigma toward mental health issues may deter some from seeking support for
difficulties with attention; however, complementary wellness approaches are a
viable alternative. Mindfulness meditation is a Buddhist-inspired approach to
enhancing well-being using yoga, focused breath, and other techniques to focus
attention and initiate insight. Numerous programs offer training in mindfulness
(Marchand et al. 2021), but the most well-known is mindfulness-based stress
reduction (MBSR; Kabat-Zinn 2003). A key feature of MBSR is enhancing present-
moment awareness.

Research on the benefits of mindfulness training on awareness, focus-of-attention,
and working memory follows. Morrison and Jha (2015) posited that mindfulness
meditation training (MMT) enhances participants’ ability to focus their attention by
reducing or eliminating distracting thoughts. Reducing or eliminating irrelevant
content held in working memory increases one’s capacity to encode, process, and
store ongoing information. Support for this theory comes from studies showing
post-training improvements on working memory span tasks (Jha et al. 2010),



measures of sustained attention (Jha et al. 2015; Rice and Liu 2017), and
marksmanship (Nassif et al. 2021). These findings are important because ADHD is
associated with impairments in working memory (Lundervold et al. 2019). At the
same time, some research raises doubts about the impact of MMT on working
memory processes (e.g., Baranski 2021) and the effectiveness of training programs
to increase working memory capacity (Melby-Lervag et al. 2016).

Despite skepticism, the majority of studies on MMT indicate that mindfulness
training is effective at reducing inattention and symptoms of
hyperactivity/impulsivity in children and adults with ADHD diagnoses (Cairncross
and Miller 2020). In a meta-analytic review of studies on mindfulness interventions
for ADHD, Cairncross and Miller (2020) reported an overall moderate effect size
of d = —0.66, with larger effect sizes found for studies with adult participants as
compared with children, indicating that adult participants may receive greater
benefits. Active-duty military and veterans have been shown to reduce ADHD
symptoms following MMT training (Rice et al. 2018). Another published study and
meta-analyses report demonstrated improvements in executive functioning
following mindfulness training for adults with ADHD (Poissant et al. 2019, 2020).
These findings are noteworthy because other efforts aimed at helping individuals
with ADHD manage symptoms were less successful (Rapport et al. 2013). While
the available evidence supports that participation in mindfulness-based
interventions reduce symptoms of adult ADHD, additional research is needed to fill
lingering gaps in knowledge.

One outstanding research gap is the impact of training delivery on outcomes. Prior
to the COVID crisis, mindfulness training programs were usually offered in person.
However, advances in communication technologies have enabled classes to be
taught online. This is helpful for circumventing roadblocks to attendance. Evidence
favoring of one delivery modality over another is mixed. For example, Rice et al.
(2019) found that in-person delivery of training was more effective at reducing
participants weekly self-reports of pain and sleepiness, and increasing energy, as
compared with remote delivery. One explanation for this finding is that participants
who attend classes in person may form stronger interpersonal bonds with their
instructor and classmates (Rice and Schroeder 2021), despite equivalent learning
with their remote counterparts. It remains an open question as to whether remote
training is as effective as in-person delivery of mindfulness training, especially for
other outcome measures (Winter et al. 2022).

Another unresolved gap is the contribution of time, via class attendance and outside
class practice time, on outcomes. MBSR training comprise 8§ weeks of classes
offered once a week for approximately 2.5 h of class time, with an all-day (7-h)
silent retreat between weeks 6 and 7. This presents practical challenges for



participants with busy and/or erratic schedules, such as military service members.
In addition, it poses a challenge to participants with ADHD who struggle with
organizational skills, such as time management (LaCount et al. 2018). Some
evidence suggests that greater time spent outside of class practicing concepts (Jha
et al. 2010, 2017) and regular class attendance (Amaro et al. 2014; Tamagawa et
al. 2015; Roos et al. 2019) are associated with improved outcomes following
mindfulness training. However, there are inconsistencies in reporting of these
variables. There is a need for additional studies on the impact of practice time and
class attendance on outcomes of ADHD symptoms, especially for active-duty
military.

In the present study, we examined the effects of an MMT program delivered in
person and remotely via the virtual world of Second Life, with US military active-
duty service members and veterans self-reported symptoms of ADHD. Specifically,
we investigated outcomes in participants that attended four or more classes during
the training program of eight classes and one all-day silent retreat. Based on
outcomes from prior studies (i.e., Rice et al. 2018), we hypothesized that MMT
would be effective at reducing symptoms of ADHD, regardless of delivery
modality. We also assessed participants number of hours in class, number of outside
class practice hours, and the combination of the two. As dose/response outcome
studies are few and have had mixed results, we hypothesized there would be no
significant difference.

2. Method

2.1 Participants

Two hundred and fifty active-duty and veteran US military participants were
recruited via posted flyers and recruitment events on a US military base and the
surrounding community for a larger study on resilience. The primary goal of the
current study was to examine the impact of MMT on the changes scores of self-
reported symptoms of ADHD among those that attended four or more classes
(“good attenders™). This yielded 179 valid cases (71.60% of the original sample).
Study procedures were reviewed and approved by an Institutional Review Board
and all participants signed informed consent forms. Participants did not have a
specific disorder or illness and were healthy. They were not compensated for their
participation.



2.2 Procedure

The analyses reported here were collected prior to and after completing the MMT
program. Figure 1 displays the recruitment and assignment process. Briefly, after
signing an informed consent, participants were non-randomly assigned
(convenience sample) to an in-person meditation training (IPMT) group, a virtual
world meditation training (VWMT) group, or a wait-listed control group (CG). The
assignment was a limited timeframe, availability convenience sample, filling and
starting one group and then another. Participants did not know which group they
would be attending until they completed their pretesting. Participants in the VWMT
group completed training online in the virtual world Second Life (Secondlife.com).
Both IPMT and VWMT groups met once a week for 8 weeks including an all-day
silent retreat. Classes consisted of yoga, breath work, and other techniques to
increase present moment awareness of physical sensations, thoughts, and emotions,
and guided discussions. The VWMT classes were 1.5 h versus IPMT classes of
2-2.5 h. The “all day training” was 3 h for the VWMT group versus 7 h for the
IPMT group. These times were based on pre-study assessments of the amount of
time Soldiers and veterans were willing to participate in a single session of online
training. All training was based on MBSR training with participants completing the
same homework assignments and receiving the same handouts. Participants
assigned to the CG did not participate in stress-related training sessions. All
participants were active-duty service members or military veterans.



Consented (n=280)

Excluded (n=30) Lost to follow
jup or withdrew consent (schedule|
conflict. moving to another state.
deployment or other assignments))

Assigned to a group (n=250)
Allocated to IPMT (n=87) 85 Allocated to VWMT (n=90) 87 Allocated to Control (n=73) 72
participants provided at least one participants provided at least one participants provided at least one
set of ratings: two participants set of ratings: 3 participants set of ratings: 1 participant
provided no ratings. provided no ratings. provided no ratings
Analysed (n=85) Analysed (n=87) Analysed (n=72)
Good attenders (n=57) Good attenders (n=48)

Fig.1  Flow chart of the study participants’ enrollment and group assignment

2.3 Materials

2.3.1 Demographics

Participants completed a demographics survey prior to beginning active
participation in MMT. Information included age, gender, race, marital status,
educational level, time-in-service (time on active duty), and active-duty versus
veteran status.

2.3.2 ADHD Current Symptoms Scale (ADHD CSS)

The ADHD CSS (Barkley and Murphy 1998) is an 18-item self-rating checklist on
the existence, prevalence, and impact of ADHD symptoms. It is based on the
diagnostic criteria of the DSM-IV (APA 1994). The questionnaire uses a Likert
scale that ranges from 0 (“Never”) to 3 (“Very often”). Only responses with a 2
(“Often”) or 3 (“Very often”) are counted. The total score of the scale indicates the



severity of the ADHD symptoms. The ADHD CSS consists of a total score, an
inattention subscale, and a hyperactivity subscale.

2.3.3 Self-Report Practice Time Surveys

Participants filled out a personal practice time self-report survey at the start of each
class. The survey was based on the previous week and included the amount of time
spent practicing mindfulness meditation techniques. While the techniques used
were also reported, those data are not reported in this report.

2.4 Data Analysis

Data for the ADHD CSS were analyzed using analysis of variance (ANOVA).
Participants that attended four or more classes were included in the analysis. All
data were analyzed using SPSS Data Software.

Thresholds of at least 10% and 20% improvement from pre- to post-training test
results were judged by medical staff as representing clinically meaningful changes
of small and moderate magnitudes, respectively. Chi-square tests were used to
determine whether differences in proportions of subjects meeting these thresholds
in the three study groups were statistically significant.

Secondary analyses of the relationships between class attendance and practice time
with change scores on the ADHD overall scores, and hyperactivity-impulsivity and
inattention subscales were conducted using Pearson Product -correlation
coefficients. Change scores from baseline were computed with the formula: post-
training score — pre-training score. Percent change scores from baseline were
computed with the formula: (post-training score — pre-training score)/pre-training
score x 100. Frequency counts and chi-square analyses were used to assess
differences among groups in numbers of subjects who achieved meaningful
improvements. Because no minimally important differences have been published
for the ADHD scale and subscales, we used >20% versus <20% improvement from
baseline, and also >10% versus <10% improvement from baseline to represent two
possible thresholds for representing minimally important improvements. These
were based on medical staff recommendations as to clinical relevance. Data was
blinded to the statistician, as to group assignment.



3. Results

3.1 Demographics

Participants average self-reported age was 48.04 years (SD = 2.04 years). The
majority of participants self-identified as male (52.36%), Caucasian (28.34%),
married (29.63%), and having completed some college or had an associate’s degree
(33.68%). Most were serving or had served in the Army (34.34%) (versus other
military services) and were veterans (68%) versus active duty (32%) with an
average time in service of 15.40 years (SD = 0.52 years)

3.2 Analysis of Total Score on the ADHD CSS

Average total scores on the ADHD CSS for those attending four or more classes
are presented in Fig. 2. Analyses of the total reported symptoms revealed a
significant group X time interaction, F (2,144) = 8.14, p < 0.001. Significant
differences were found in the number of symptoms reported before and after
training, resulting in a significant main effect of time, F (1,144) =40.35, p <0.001.
Participants in the IPMT and VWMT groups reported significantly fewer
symptoms post-training as compared with pre-training, ps < 0.001. No significant
difference was found in the reported symptoms of the control group, p =0.72. Also,
significant between-group differences were found in the self-reported symptoms of
the three groups, F (2,197) = 3.24, p = 0.04. Self-reported symptoms were not
significantly different between the IPMT and VWMT groups, p = 0.90; however,
participants in the IPMT and VWMT groups reported significantly more symptoms
at pre-training, as compared with the CG, ps = 0.001.
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Fig.2  Average total scores on the ADHD CSS (error bars = standard errors) for good
attenders

Clinical Results. Among those attending four or more classes, the proportions of
participants with >20% improvements (lower ADHD total scale) post-training
compared to pre-training were not significantly different among the study groups:
68.4% in the IPMT group; 68.6% in the VWMT group; 44.4% in the CG, % (2) =
4.84, p = 0.09. The proportions of participants with >10% improvements were
significantly different among the study groups: 78.9% in the IPMT group; 74.3%
in the VWMT group; 44.4% in the CG, (¥ (2) = 9.61, p = 0.008.

3.3 Analysis of Scores on the Hyperactivity-Impulsivity Subscale
of the ADHD CSS

Average scores on the hyperactivity-impulsivity subscale of the ADHD CSS for
those attending four or more classes are presented in Fig. 3. Analyses of the
reported symptoms on the hyperactivity-impulsivity subscale revealed a significant
group x time interaction, F (2,145) =7.13, p = 0.001. Significant differences were
found in the number of symptoms reported before and after training, resulting in a
significant main effect of time, F (1,145) = 45.56, p < 0.001. Participants in the
IPMT and VWMT groups reported fewer symptoms post-training as compared with
pre-training, ps < 0.001. No significant difference was found reported in the
pre/post symptoms of the control group, p = 0.36. No significant between-group
differences were found in the self-reported symptoms the three groups, F (2,171) =
1.25, p = 0.29. Although self-reported symptoms were not significantly different
between the IPMT and VWMT groups, p = 0.60, participants in the IPMT and



VWMT groups reported significantly more symptoms at pre-training as compared
with the CG, p = 0.003 and 0.001, respectively.
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Fig.3  Average scores on the hyperactivity-impulsivity subscale of the ADHD CSS (error
bars = standard errors) for good attenders

Clinical Results. Among the regular attenders, the proportions of participants with
>20% improvement (lower hyperactivity-impulsivity subscale) post-training
compared to pre-training were significantly different among the study groups:
75.0% in the IPMT group; 79.40% in the VWMT group; 44.40% in the CG, %2 (2)
=9.74, p = 0.008.

Likewise, the proportions of participants with >10% improvement were
significantly different among the study groups: 80.60% in the IPMT group; 82.40%
in the VWMT group; 48.10% in the CG, %2 (2) = 10.80, p = 0.005.

3.4 Analysis of Scores on the Inattention Subscale of the ADHD
CSS

Average scores on the inattention subscale of the ADHD CSS for all participants
are presented in Fig. 4. Analyses of the reported symptoms on the inattention
subscale revealed a significant group x time interaction, F(2,138) =6.47, p=0.002.
Significant differences were found in the number of symptoms reported before and
after training, resulting in a significant main effect of time, F(1,138) = 25.39, p <
0.001. Participants in the IPMT and VWMT groups reported fewer symptoms post-
training as compared with pre-training, ps < 0.001. No significant difference was
found in the reported symptoms of the CG, p = 0.99. Also, no significant between-
group differences were found in the self-reported symptoms of the three groups,



F(2,175)=1.81, P =0.17. Although self-reported symptoms were not significantly
different between the IPMT and VWMT groups, p = 0.88, participants in the [IPMT
and VWMT groups reported significantly more symptoms at pre-training as
compared with the control group, p = 0.002 and 0.004, respectively.
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Fig.4  Average scores on the inattention subscale of the ADHD CSS (error bars = standard
errors) for good attenders

Clinical Results. Among the good attenders, the proportions of participants with
>20% improvement (lower inattention subscale) post-training compared to pre-
training were not significantly different among the study groups: 64.70% in the
IPMT group; 67.90% in the VWMT group; 45.80% in the CG, > (2) = 3.05, p =
0.22.

Likewise, the proportions of participants with >10% improvement were not
significantly different among the study groups: 70.60% in the IPMT group; 71.40%
in the VWMT group; 45.80% in the CG, %% (2) = 4.75, p = 0.09.

3.5 Analysis of Relationships of Class Attendance and Practice
Time with ADHD Symptoms

There were no statistically significant relationships between class attendance or
practice time with pre/post-training change scores for the ADHD total scale for
good attenders from either group receiving training (correlation coefficients ranged
from —0.04 to 0.09 (ps > 0.39) (Table 1).
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Table 1 Bivariate correlations between total change scores on the ADHD CSS, the sum of
the total number of classes and total class time, total practice time (h), total class time (h), and
number of classes or sessions attended

Measure 1 2 3 4 5
(1) ADHD CSS total scale change score ... 0.08 0.09 —0.04 0.05
(2) Total class + total class time (h) cee oo 098 0.44* 0.38°
(3) Total practice time (h) cee .. 0.26° 0.23°
(4) Total class time (h) cee A A 0.78*
(5) No. classes or sessions attended S
2p <0.05
bp<0.01

Likewise, there were no statistically significant relationships between class
attendance or practice time with pre- to post-training change scores for the
hyperactivity-impulsivity subscale (Table 2). Correlation coefficients ranged from
<—0.01 to 0.06 (ps > 0.60).

Table 2 Bivariate correlations between change scores on the hyperactivity-impulsivity
subscale of the ADHD CSS, the sum of the total number of classes and total class time, total
practice time (h), total class time (h), and number of classes or sessions attended

Measure 1 2 3 4 5
(1) ADHD CSS hyperactivity-impulsivity 005 006 001 —0.00
subscale change score
(2) Total class + total class time (h) cee ... 098 044 038
(3) Total practice time (h) cee e . 0.26* 0.232
(4) Total class time (h) cee ce . 0.78°
(5) No. classes or sessions attended ...
4p <0.05
p<0.01

Similar to the first two analyses, there were no statistically significant relationships
between class attendance or practice time with pre- to post-training change scores
for the inattention subscale in the two groups receiving MBSR training (Table 3).
Correlation coefficients ranged from —0.06 to 0.11 (ps > 0.31).

Table 3 Bivariate correlations between total change scores on the inattention subscale of
the ADHD CSS, the sum of the total number of classes and total class time, total practice time
(h), total class time (h), and number of classes or sessions attended

Measure 1 2 3 4 5
(1) ADHD CSS inattention subscale 009 011 0.06 0.82
change score
(2) Total class + total class time (h) cee ... 0098 0.44° 0.382
(3) Total practice time (h) el . 0.26* 0.2b
(4) Total class time (h) cee e . e 0.78*
(5) No. classes or sessions attended ...
ap <0.05
bp<0.01
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4. Discussion

The primary hypothesis was supported and was consistent with outcomes reported
by Rice et al. (2018), that is, [IPMT and VWMT were effective at reducing overall
symptoms of ADHD, symptoms of hyperactivity/impulsivity, and symptoms of
inattention, while a wait list CG was not. These findings support research findings
from two meta-analytic investigations, one focused on the effectiveness of
mindfulness-based interventions identifying large effects in reducing ADHD core
symptoms, and a second demonstrating improvements in ADHD symptoms, as well
as negative effect and cognition (Xue et al. 2019; Poissant et al. 2020, respectively).
Moreover, these results also corroborate an earlier feasibility study with adults
finding reductions in ADHD self-reported symptoms, depression, and anxiety
(Zylowska et al. 2008).

Clinically, pre- to post-training reductions in symptoms were seen for the overall
ADHD symptoms and for hyperactivity-impulsivity subscale, but not for the
inattentive subscale. This latter finding on inattention did not substantiate
Cairncross and Miller’s (2020) meta-analysis, in which mindfulness training was
reported to have a greater impact on inattention as compared with
hyperactivity/impulsivity. It is possible that methodological differences in how
ADHD symptoms were assessed or discerning features of the training may account
for the discrepant outcomes between studies. Also, prior empirical research found
that participation in mindfulness training was effective at boosting Soldiers’
attention (Jha et al. 2015), and our study also showed improvements of symptoms
on overall attention deficit symptoms, as well as those involving
hyperactivity/impulsivity. These results broaden current findings by demonstrating
clinical relevance of MMT in reducing symptoms of overall ADHD and
hyperactivity/impulsivity, but not the subscale of inattention. This points to the
necessity for research exploration of the effectiveness of mindfulness interventions
with ADHD subtypes and inclusion of clinical relevance assessments.

No support was found for a dose-response relationship in terms of number of class
hours or self-reported practice time with symptom reduction. These findings
counter those reported by Jha and colleagues (2017), who found greater home
practice time was correlated with scores on a sustained attention task. They also
counter findings of Goldberg and colleagues (2020), who reported greater practice
time being associated with higher quality practice and the reduction of
psychological symptoms. No studies were found that directly assessed a dose-
response effect with ADHD symptoms.
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Both in-person and remote delivery of mindfulness training were effective at
reducing symptoms of ADHD. This finding supports and extends outcomes from
prior research that found that both delivery modalities were effective at reducing
other psychological symptoms (Rice et al. 2018, 2019), as well as studies that
leveraged virtual worlds to deliver mindfulness training (e.g., Hoch et al. 2012;
Yuen et al. 2013). That virtual worlds are an effective alternative to in-person
delivery of mindfulness training demonstrates its potential for deployment
overseas, in far-forward scenarios, and in remote locations. Moreover, it opens the
doors for new therapeutic, scientific, and commercial applications. Future research
could explore if virtual worlds are as (or more) effective than other online-based
training approaches, such as video conferencing or mobile applications, as this
could provide valuable insight into both the foundations of online learning and the
benefits of mindfulness training. The finding that the in-person group (involving
23-27 in-class h) and the VWMT group(15 in-class h) equally reduced ADHD
symptoms also contributes new information on mindfulness and attentional
difficulties. Future research focusing on the necessary time commitment to achieve
significant results would be of great interest to the military and to businesses who
want to attain the greatest benefits per unit of training time.

Four other conditions in this study make it unique. First, it shows that in-person and
virtual world training achieved the same reductions in ADHD-related symptoms
among healthy adults with self-reported ADHD symptoms. This increases outreach
possibilities by qualified (yet meager in terms of availability) MBSR teachers to
remote locations. Second, the results demonstrate the effective utility of
mindfulness training to reduce ADHD symptoms among healthy adults, without a
diagnosis of ADHD, and improve their attention, concentration, and positive
functioning at home and work. Third, prior results demonstrated greater
improvements with in-person MMT in reducing participants’ pain and sleepiness,
and increasing energy, as compared with remote delivery. In this study, both in-
person and remote delivery methods yielded similar reductions in ADHD
symptoms. Future studies may benefit from focusing on the types of ailments and
symptoms that improve according to particular delivery methods. Fourth, the
participants were US military active duty and veterans, thus demonstrating the
efficacy of mindfulness training for reducing symptoms associated with ADHD
among military personnel and veterans. ADHD symptoms include difficulties with
the following:

« Concentrating
« Being quiet

« Being still
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« Impulsivity

« Interrupting

« Having little to no discernment of danger

« Paying attention

« Being easily distracted

« Making careless mistakes

« Losing things or being forgetful

« Sticking with, and organizing, assignments

Reduction of these symptoms would enhance military service members’ ability to
direct and maintain attention and self-regulate impulses, which are essential for
optimal performance.

Time management, organization, prioritization, an increased attention span, and
coping with stress can all be improved through the reduction of such symptoms.
Sharpening these abilities is critical because service members are expected to
perform in a variety of situations, each of which might have different requirements.
For example, one day could be fast-paced and action-oriented and the next might
entail long durations of inactivity. Frequent and sudden shifts in routines are
cognitively and emotionally jarring, even for experienced personnel. The need for
resources to optimize readiness for change cannot be overstated. The results of the
current study indicate that attending a mindfulness meditation class will likely
improve symptoms associated with ADHD, potentially improving individual
productivity and achievement of the military mission as a whole.

5. Conclusions

MBSR is an effective template for reducing symptoms of ADHD among active-
duty and veteran US military service members. Both in-person and virtual world
training, offered in real time, are equally effective in reducing pre/post ADHD
symptoms. There does not appear to be an increase in effectiveness with increased
meditation personal practice time or hours of class time. Mindfulness interventions
with normal, healthy active-duty and veteran personnel improves symptoms of
attention, concentration, distractibility, and impulsivity. Two recommendations
include 1) offering MMT training to military and veteran service members, 2)
offering MMT to civilian Department of Defense personnel, and 3) conducting
further research to determine the generalizability of the results to other healthy
populations.
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There were several limitations in the current study. First, group assignment was not
randomized, but was a convenience sample. Second, pre-training scores on the
ADHD CSS were higher for the IPMT and VWMT groups as compared with the
control groups, possibly giving the MMT groups greater opportunity for
improvement. Third, the samples comprised active-duty and veteran US military
service members, which limits generalizations to other populations.

15



6. References

Amaro H, Spear S, Vallejo Z, Conron K, Black DS. Feasibility, acceptability, and
preliminary outcomes of a mindfulness-based relapse prevention
intervention for culturally-diverse, low-income women in substance use
disorder treatment. Subst Use Misuse. 2014;49:547-559.
https://doi.org/10.3109/10826084.2013.852587.

[APA] American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 4th ed. American Psychiatric Association; 1994.

[APA] American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 5th ed. American Psychiatric Association; 2013.

Baranski MFS. No state effects of brief mindfulness meditation on the executive
functions of inhibiting, shifting, and updating. J Cogn Enhance. 2021;5:311—
329. https://doi.org/10.1007/s41465-020-00198-w.

Barkley R, Murphy K. Attention deficit’/hyperactivity disorder: a clinical
workbook. 2nd ed. Guilford Press; 1998.

Brunkhost-Kanaan N, Libutzki B, Reif A, Larsson H, McNeil, RV,
Kittel-Schneider S. ADHD and accidents over the life span — a systematic
review. Neurosci Biobehav Rev. 2021;125:582-591.
https://doi.org/10.1016/j.neubiorev.2021.02.002.

Cairncross M, Miller CJ. The effectiveness of mindfulness-based therapies for
ADHD: a meta-analytic review. J Attention Disorder. 2020;24:627-643.
https://doi.org/10.1177/1087054715625301.

Cipollone G, Gehrman P, Manni C, Pallucchini A, Maremmani GI, Palagini L,
Perugi G, Maremmani I. Exploring the role of caffeine use in adult-ADHD
symptom severity of US Army soldiers. J Clin Med. 2020;23:3788.
https://doi.org/10.3390/;cm9113788.

Crunelle CL, van den Brink W, Moggi F, Konstenius M, Franck J, Levin FR, van
de Glind G, Demetrovic Z, Coetzee C, Luderer M, et al. International
consensus statement on screening, diagnosis, and treatment of substance use

disorder patients with comorbid attention deficit/hyperactivity disorder. Euro
Addict Res. 2018;24:43-51. https://doi.org/10.1159/000487767.

Goldberg SB, Knoeppel C, Davidson RJ, Flook L. Does practice quality mediate
the relationship between practice time and outcome in mindfulness-based
stress reduction? J Counsel Psychol. 2020;67:115-122.
https://psycnet.apa.org/doi/10.1037/cou0000369.

16


https://doi.org/10.1007/s41465-020-00198-w
https://doi.org/10.1177/1087054715625301
https://doi.org/10.3390/jcm9113788
https://psycnet.apa.org/doi/10.1037/cou0000369

Hanson JA, Haub MD, Walker JJ, Johnston DT, Goff BSN, Dretsch MN. Attention
deficit hyperactivity disorder subtypes and their relation to cognitive
functioning, mood states, and combat stress symptomology in deploying U.S.
Soldiers. Mil Med. 2012;177:655-662. https://doi.org/10.7205/MILMED-D-
11-00340.

Hoch DB, Watson AJ, Linton DA, Baim MA, Jethwani K, Fricchione GL, Benson
H, Kvedar JC. The feasibility and impact of delivering a mind-body
intervention in a virtual world. PLoS One. 2012;7:€33843.
https://doi.org/10.1371/journal.pone.0172863.

Jha AP, Morrison AB, Dainer-Best J, Parker S, Rostrup N, Stanley EA. Minds “at
attention”:  mindfulness  training curbs  attentional lapses in
military cohorts. PLoS ONE. 2015;10(2):e0116889.
https://doi.org/10.1371/journal.pone.0116889.

Jha AP, Morrison AB, Parker SC, Parker SC, Stanley EA. Practice is protective:
mindfulness training promotes cognitive resilience in high-stress cohorts.
Mindfulness. 2017;8:46-58. https://doi.org/10.1007/s12671-015-0465-9.

Jha AP, Stanley EA, Kiyonaga A, Wong L, Gelfand L. Examining the
protective effects of mindfulness training on working memory capacity
and affective experience. Emotion. 2010;10:54-64.
https://psycnet.apa.org/doi/10.1037/a0018438.

Kabat-Zinn J. Mindfulness-based interventions in context: past, present, and future.
Clin Psychol Sci Pract. 2003;10:144—-156. https://doi.org/10.1093
/clipsy.bpg016.

Kok BC, Reed DE, Wickham RE, Brown LM. Adult ADHD symptomology in
active duty Army personnel: results from the Army study to assess risk and

resilience in servicemembers. J Atten Disord. 2019;23:968-975.
https://doi.org/10.1177/1087054716673451.

LaCount PA, Hartung CM, Shelton CR, Stevens AE. Efficacy of an organizational
skills intervention for college students with ADHD symptomology and
academic difficulties. J Atten Disord. 2018;22:356-367.
https://doi.org/10.1177/1087054715594423.

Lundervold AJ, Halleland HB, Brevik EJ, Haavik J, Serensen L. Verbal memory
function in intellectually well-functioning adults with ADHD: relations to
working memory and response inhibition. J Atten Disord. 2019;23:1188-1198.
https://doi.org/10.1177/1087054715580842.

17


https://psycnet.apa.org/doi/10.1037/a0018438
https://doi.org/10.1177/1087054715580842

Marchand WR, Sandoval K, Lackner R, Parker SC, Herrmann T, Yabko B,
Velasquez T, Lewis L, Butler J. Mindfulness-based interventions for military

veterans: a systematic review and analysis of the literature. Complement Ther
Clin Pract. 2021;42:101274. https://doi.org/10.1016/j.ctcp.2020.101274.

Melby-Lervag M, Redick TS, Hulme C. Working memory training does not
improve performance on measures of intelligence or other measures of “far
transfer”: evidence from a meta-analytic review. Perspect Psychol Sci.
2016;11:512-534. https://doi.org/10.1177/1745691616635612.

Morrison AB, Jha AP. Mindfulness, attention, and working memory. In: Ostfin B,
Robinson M, Meier B, editors. Handbook of mindfulness and self-regulation.
Springer; 2015. p. 33-45.

Nassif TH, Adrian AL, Gutierrez IA, Dixon AC, Rogers SL, Jha AP, Adler AB.
Optimizing performance and mental skills with mindfulness-based attention
training: two field studies with operational units. Mil Med. 2021;380.
https://doi.org/10.1093/milmed/usab477.

Poissant H, Mendrek A, Talbot N, Khoury B, Nolan J. Behavioral and cognitive
impacts of mindfulness-based interventions on adults with attention-deficit
hyperactivity disorder: a systematic review. Behav Neurol. 2019;5682050.
https://doi.org/10.1155/2019/5682050.

Poissant H, Moreno A, Potvin S, Mendrek A. A meta-analysis of mindfulness-
based interventions in adults with attention-deficit hyperactivity disorder:
impact on ADHD symptoms, depression, and executive functioning.
Mindfulness.  2020;11:2669-2681.  https://doi.org/10.1007/s12671-020-
01458-8.

Rapport MD, Orban SA, Kofler MJ, Friedman LM. Do programs designed to train
working memory, other executive functions, and attention benefit children
with ADHD? A meta-analytic review of cognitive, academic, and behavioral
outcomes. Clin Psychol Rev. 2013;33:1237-1252. https://doi.org/10.1016/
j.cpr.2013.08.005.

Rice VI, Liu B. The relationship between sustained attention and mindfulness
among U.S. active duty service members and veterans. In: Goossens R, editor.
Advances in social & occupational ergonomics. Advances in intelligent
systems and computing. Springer International; 2017. Vol. 487, p. 397—409.
https://doi.org/10.1007/978-3-319-41688-5 37.

18



Rice VJ, Liu B, Allison SC, Schoeder PJ. Mindfulness training offered in-person
and in a virtual world — weekly self-reports of stress, energy, pain, and
sleepiness among U.S. military active duty and veteran personnel.
Mindfulness.  2019;10:1815-1827.  https://doi.org/10.1007/s12671-019-
01129-3.

Rice V], Liu B, Schroeder PJ. Impact of in-person and virtual world mindfulness
training on symptoms of post-traumatic stress disorder and attention deficit
hyperactivity disorder. Mil Med. 2018;183:413-420.
https://doi.org/10.1093/milmed/usx227.

Rice VJ, Schroeder PJ. In-person and virtual world mindfulness training: trust,
satisfaction, and learning. Cyberpsychol Behav Soc Netw. 2021;24:526-535.
https://doi.org/10.1089/cyber.2019.0590.

Roos CR, Kirouac M, Stein E, Wilson A, Bowen S, Witkiewitz K. An open trial of
rolling admission mindfulness-based relapse prevention (rolling MBRP):
feasibility, acceptability, dose-response relations, and mechanisms.
Mindfulness. 2019;10:1062—1073. https://doi.org/10.1007/s12671-018-1054-
S.

Song P, Zha M, Yang Q, Zhang Z, Li X, Rudan I. The prevalence of adult attention-
deficit hyperactivity disorder: a global systematic review and meta-analysis. J
Global Health. 2021;11:04009. https://doi.org/10.7189%2Fjogh.11.040009.

Tamagawa R, Speca M, Stephen J, Pickering B, Lawlor-Savage L, Carlson LE.
Predictors and effects of class attendance and home practice of yoga and
meditation among breast cancer survivors in a mindfulness-based cancer
recovery (MBCR) program. Mindfulness. 2015;6:1201-1210.
https://doi.org/10.1007/s12671-014-0381-4.

Winter N, Russell L, Ugalde A, White V, Livingston P. Engagement strategies to
improve adherence and retention in web-based mindfulness programs:
systematic ~ review. J Med  Internet Res.  2022;24:¢30026.
https://doi.org/10.2196/30026.

Xue J, Zhang Y, Huang Y. A meta-analytic investigation of the impact of
mindfulness-based interventions on ADHD. Medicine. 2019;98:¢15957.
https://doi.org/10.1097/md.0000000000015957.

Yuen EK, Herbert JD, Forman EM, Goetter EM, Comer R, Bradly J-C. Treatment
of social anxiety disorder using online virtual environments in second life.
Behav Therapy. 2013;44:51-61. https://doi.org/10.1016/j.beth.2012.06.001.

19


https://doi.org/10.1089/cyber.2019.0590
https://doi.org/10.1007/s12671-018-1054-5
https://doi.org/10.1007/s12671-018-1054-5
https://doi.org/10.7189%2Fjogh.11.04009
https://doi.org/10.1007/s12671-014-0381-4
https://doi.org/10.1097/md.0000000000015957

Zylowska L, Ackerman DL, Yang MH, Futrell JL, Horton NL, Hale TS, Pataki C,
Smalley S. Mindfulness meditation training in adults and adolescents with
ADHD: a feasibility study. J Atten Disord. 2008;11:737-746.
https://doi.org/10.1177/1087054707308502.

20


https://doi.org/10.1177/1087054707308502

List of Symbols, Abbreviations, and Acronyms

ADHD
ANOVA
APA
ARL

CG

CSS
DEVCOM
IPMT
MBSR
MMT
PTSD
SD
VWMT

attention deficit and hyperactivity disorder
analysis of variance

American Psychiatric Association

Army Research Laboratory

control group

current symptoms scale

US Army Combat Capabilities Development Command
in-person meditation training
mindfulness-based stress reduction
mindfulness meditation training
posttraumatic stress disorder

standard deviation

virtual world meditation training

21



(PDF)

(PDF)

(PDF)

DEFENSE TECHNICAL
INFORMATION CTR
DTIC OCA

DEVCOM ARL
FCDD RLB CI
TECH LIB

DEVCOM ARL
FCDD RLA FB

K SCHWEITZER
FCDD SCT MS

P SCHROEDER

22



	List of Figures
	List of Tables
	Acknowledgments
	1. Introduction
	2. Method
	2.1 Participants
	2.2 Procedure
	2.3 Materials
	2.3.1 Demographics
	2.3.2 ADHD Current Symptoms Scale (ADHD CSS)
	2.3.3 Self-Report Practice Time Surveys

	2.4 Data Analysis

	3. Results
	3.1 Demographics
	3.2 Analysis of Total Score on the ADHD CSS
	3.3 Analysis of Scores on the Hyperactivity-Impulsivity Subscale of the ADHD CSS
	3.4 Analysis of Scores on the Inattention Subscale of the ADHD CSS
	3.5 Analysis of Relationships of Class Attendance and Practice Time with ADHD Symptoms

	4. Discussion
	5. Conclusions
	6. References
	List of Symbols, Abbreviations, and Acronyms

