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Abstract
Context—Advances in antiretroviral therapy (ART) for HIV offer life-extending benefit;
however, the side effects associated with ART use negatively impact quality of life and
medication adherence among people living with HIV.

Objectives—This study tested the efficacy of mindfulness-based stress reduction (MBSR) for
reducing ART symptoms and bother/distress related to ART side effects. Secondary aims were to
test the impact of MBSR on medication adherence and psychological functioning.

Methods—Seventy-six people living with HIV who were actively taking ART and reported
distress from ART-related side effects were randomly assigned to MBSR or a wait-list control
standard care condition. We measured side effects, ART adherence, perceived stress, depression,
positive and negative affect, and mindfulness at three time points: baseline, three-month follow-
up, and six-month follow-up. Side effects and related distress were assessed separately from other
symptoms.

Results—Compared to a wait-list control, participants in the MBSR condition experienced a
reduction in the frequency of symptoms attributable to antiretroviral therapies at three months post
intervention (mean difference = 0.33; 95% confidence interval [CI] = 0.01, 0.66; t(132) = 2.04, P
= 0.044) and at six months post intervention (mean difference = 0.38; 95% CI = 0.05, 0.71; t(132)
= 2.27, P = 0.025). MBSR participants also experienced a reduction in distress associated with
those symptoms at three months post intervention (mean difference = 0.47; 95% CI = 0.003, 0.94;
t(132) = 1.99, P = 0.048) compared with the wait-list control condition.

Conclusion—Mindfulness-based stress reduction is a promising approach for reducing HIV
treatment-related side effects.
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Introduction
While the life-extending benefit of antiretroviral therapy (ART) for HIV is well-
documented, adverse side effects often accompany drug benefit.1–3 The most commonly
reported side effects from ART are gastrointestinal problems such as diarrhea, nausea and
vomiting; neuropathic pain; and dermatological problems such as rashes.4 The potential
impact of side effects is often cited as a primary deciding factor on when to start ART
among HIV+ individuals with middle range CD4 counts (350–500 cells/µl).5

The high adherence demands associated with ART and the accompanying side effects make
treatment success challenging,6 with side effects being consistently cited as a reason for
nonadherence to ART.7 Finally, there is evidence that potential side effects impact
acceptance of offered medication8 and our own research9 suggests that side effect concern is
a primary reason for discontinuing ART among HIV+ individuals. While researchers are
actively attempting to identify new treatment agents that have fewer side effects, the goal of
a completely side effect-free, clinically effective regimen has not yet been developed. As
such, people living with HIV will have to face the realities of side effects for the foreseeable
future, and interventions to reduce the impact of side effects are needed to optimize benefit
from treatment.

Mindfulness-Based Stress Reduction
Mindfulness-based stress reduction (MBSR) is a promising avenue for intervening with side
effects. MBSR is a program that provides systematic training in mindfulness meditation as a
self-regulation approach to reducing stress and medical and psychological symptoms. 10, 11

Use of MBSR has grown rapidly since it was formulated by Kabat-Zinn at the University of
Massachusetts Medical Center in 1979.12, 13 There are an estimated 607 certified MBSR
programs now, with more being introduced each year. A number of studies suggest that
MBSR is effective in improving psychological and physical well-being among a variety of
populations.1416) Furthermore, several studies suggest that MBSR may act directly to reduce
pain and other symptoms. In a randomized controlled trial (RCT) with self-selected
community residents, Williams and colleagues found a 46% reduction in medical
symptoms.17 An early study of MBSR looking at chronic pain, although uncontrolled,
showed 60–72% of patients experienced moderate or great improvement in their pain.10

Recent RCTs have demonstrated greater acceptance of chronic pain after participating in
MBSR,18 and reductions in pain intensity lasting up to three years post MBSR.19 Given
these findings, addressing HIV treatment side effects through MBSR is a logical yet
untested next step.

We performed a randomized, wait-list controlled trial to test the efficacy of MBSR in
ameliorating self-reported side effects and side effect-related distress in people with HIV
taking ART. The primary aim of the study was to test the effect of MBSR on side effect
frequency and related distress among HIV+ adults taking antiretroviral medications. The
secondary aim was to test the impact of the intervention on medication adherence and
psychological functioning.
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Methods
Participants

The FOCUS study was approved by the University of California, San Francisco, Committee
for Human Research and all participants included in the study gave signed informed
consent. Participants were English-speaking HIV+ adult men and women on ART who
reported distress associated with side effects from treatment. We used either a letter from
their health care provider or documentation of HIV test results as evidence of HIV infection.
Eligibility for the study included currently taking a recognized ART regimen and reporting a
level of side effect-related bother for the previous 30 days at or above eight (corresponding
to the 40th percentile in another sample) on the side effect and symptom distress scale we
used.1, 20 Potential participants were excluded if they were enrolled in another behavioral
coping or HIV adherence intervention research study or MBSR program. Severe cognitive
impairment, active psychosis, or active substance abuse that would interfere with capacity to
participate in MBSR also led to exclusion from the study.

Trial Design and Setting
This study was an RCT of MBSR compared with a wait-list control (WLC) condition
receiving standard care. Randomization was performed in blocks of six using the SAS
system’s PLAN procedure (SAS Institute, Cary, NC). Groups of six participant IDs were
sorted in ascending order and aligned with the treatment output from the procedure. When
less than six participants were available, dummy participant IDs were used to complete the
block. The MBSR intervention was delivered during the first two to three months following
randomization and follow-up assessments occured at three months (immediately after the
intervention) and six months post randomization. All members of the standard care (WLC)
group underwent exactly the same assessment procedures as the intervention group and were
offered the intervention content subsequent to the final six-month follow-up assessment.

We took a multi-pronged approach to recruitment, using advertisements in local
publications, outreach to clinics and community-based organizations, and provider referrals.
To minimize attrition, incentive payments for all assessments after the baseline interviews
were gradually increased over time. This defrayed participants’ transportation costs and
helped to ensure high assessment follow-up rates.

Intervention
MBSR draws on centuries-old meditation practices, particularly Buddhist Vipassana and
Zen practices, but adapts these practices in a secular form for a Western audience. MBSR
aims to teach participants to respond to stressful situations “mindfully” – a state in which
one focuses on the present moment, accepting and acknowledging it without getting caught
up in thoughts that are about the situation or emotional reactions. This enables people to
respond to the situation by making conscious choices to respond instead of reacting
automatically. The MBSR course consists of a standardized series of eight weekly sessions
of 2.5 to 3 hours. There are daily home assignments of formal and informal mindfulness
practice. Examples of formal meditation practices that are taught in the MBSR course
include body scan meditation, yoga postures practiced with mindful awareness of the body,
and sitting meditation with mindfulness of breath, thoughts, and emotions. Informal
mindfulness practices taught in the course include awareness of pleasant and unpleasant
events and deliberate awareness of routine activities and events such as eating and
interpersonal communications.

The MBSR program consists of the following elements: (1) individual pre-program intake
interviews performed by the course instructor with each participant, lasting 30 minutes; (2)
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eight weekly classes of 2.5 to 3 hours duration; (3) an all-day silent retreat during the sixth
week of the program; and (4) daily home assignments including a minimum of 45 minutes
per day of formal mindfulness practice and 5–15 minutes of informal practice, six days per
week for the entire duration of the course. The total in-class contact is approximately 30
hours, and the total home assignments are a minimum of 42–48 hours. In addition, one to
two additional individual interview sessions may be provided, at instructor discretion, to
individual participants during the course. As well as teaching mindfulness practices, the
course includes didactic presentations that include information on stress physiology and
stress reactivity. The course also addresses the effects of perception, appraisal, and attitude
on health habits and behavior as well as on interpersonal communication.

The course instructor for our study was an experienced MBSR teacher with a personal
mindfulness meditation practice who had undergone formal training in the delivery of
MBSR.

Measures
Audio computer-administered self-interview (ACASI) and computer-assisted personal
interviewing (CAPI) were used to enhance veracity in self-report. 21–23 In addition to the
following measures, detailed demographic and background information such as age, race/
ethnicity, education, and length of HIV diagnosis were collected.

CD4 count—also known as T-cell count, is an indicator of the extent of immune damage
resulting from conditions such as HIV. The lower the count, the greater the level of
immunocompromise. CD4 counts are used as an important consideration for decisions about
starting ART. Currently, ART is strongly recommended for persons with counts under 350
and treatment should be offered to those with counts under 500. We collected self-report
CD4 counts. In general, persons living with HIV track their CD4 counts and there is
evidence that self-reported values are valid when compared to medical records.24

Side Effect Checklist—We used a modified AIDS Clinical Trials Group symptom
checklist, in which respondents were asked whether they had experienced each of 25
possible symptoms in the preceding 30 days,7 and whether they attributed these to their ART
medications, their HIV infection, or to other causes.25 Symptoms were coded as: 0 = did not
experience the symptom vs. 1 = experienced the symptom; the individual symptoms were
then summed to create overall counts of symptoms and symptoms attributable to ART
medications. To measure severity, participants were asked how much each symptom
bothered them (on a Likert-type scale 0 = not present; 1 = present but does not bother me;
ranging to 4 = present and bothers me terribly). Average symptom bother scores were
computed as the mean of these individual Likert items to quantify the overall average bother
and bother attributable to ART medications. Residual plots of the sum of symptoms
attributable to ART medications variable appeared skewed and heteroskedastic in our data,
so log transformation was applied to this outcome. The residual plots of log-transformed
symptoms attributable to ART and their average related bother/distress appeared close to
normal and homoskedastic.

The baseline assessment was programmed to provide an overall score of self-reported ART
side effect-related distress. Each symptom that was attributed to ART was assigned a value
pertaining to the level of reported distress. For example, if a person reported nausea and
attributed it to their medications, they were given a point based on how much they reported
that the nausea bothered them (0 = did not bother, 1 = bothered a little, 2 = bothered a lot, 3
= bothered terribly). These scores were added across symptoms and a score of 12 or higher
was set for eligibility based on prior distributions using the measure. Therefore, a person
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could meet eligibility by endorsing 12 side effects with minimal bother, 4 side effects with
higher reported bother, or a combination of symptoms with varying degrees of bother.
Although the items were asked by an interviewer, responses were entered in real-time into
the Questionnaire Development System (QDS™, Nova Research Company, Bethesda, MD)
interviewing software, which calculated eligibility and notified the interviewer of the
eligibility status at the end of the interview. We have previously used this approach in other
studies with good success. 20, 26, 27

ART Adherence—The AIDS Clinical Trials Group self-report adherence measure was
used to assess pills and doses skipped in the last three days for each ART medication.28 The
measure has been widely used, and levels of adherence as indicated by this measure have
been meaningfully linked with viral load levels.7, 28–30 For the present study, we calculated
percent adherence based on number of pills taken divided by the number of pills respondents
reported being expected to take. We also administered the visual analogue scale (VAS)
developed by Walsh et al. to assess 30-day adherence.31 This VAS uses a scale anchored by
0% and 100%; adherence for each drug is reported separately. This measure has been
validated in relation to other measures of adherence (e.g., electronic monitoring of pill bottle
opening).32, 33 The 30-day time frame also has empirical support.34 For the present study,
the mean percent adherence was calculated across all drugs in the participant’s ART
regimen. For both adherence measures, respondents were classified as having achieved
100% adherence versus lack of full adherence.

Depression—was assessed using the Beck Depression Inventory (BDI).35 The BDI
comprises 21 items that are rated on a 4-point scale according to how severely they are
experienced (alpha = 0.88). Higher scores indicate more depression.

Perceived stress—was assessed using the Perceived Stress Scale (PSS).36 The PSS is
designed for use with community samples and is now the most widely used self-report
measure of psychological stress. We used the 10-item version of the scale; participants
respond how often (1 = never; 5 = very often) during the past month they experienced
thoughts and feelings such as “Felt that you were unable to control the important things in
your life,” “Been unable to control irritations in your life” (alpha = 0.77). Perceived stress
was scored as the sum of the 10 individual scale items, with four of the items (“Felt
confident about your ability to handle your personal problems;” “Felt that things were going
your way;” “Been able to control irritations in your life;” and “Felt that you were on top of
things”) being reverse scored prior to summation of the 10 items. Higher scores indicate
more perceived stress.

Positive and Negative Affect—The Positive and Negative Affect Schedule
(PANAS), 37 was used to assess the intensity of positive and negative affect during the
previous week. The scale was scored for total positive and negative affect (alpha = 0.88 for
positive affect and 0.83 for negative affect). Each item is measured on a 5-point Likert scale
(0 = not at all; 4 = extremely) as to how much participants felt each of ten positive
(attentive; interested; excited; strong; enthusiastic; determined; proud; inspired; active; alert)
and ten negative (afraid; distressed; upset; jittery; guilty; nervous; scared; hostile; ashamed;
irritable) emotions in the past week. The Likert item values for the ten positive emotions
were summed to create a positive affectivity score and the Likert item values for the ten
negative emotions were summed to create a negative affectivity score.

Mindfulness—We assessed four of the five subscales of the Five Factor Mindfulness
Questionnaire (FFMQ): 38 observing, describing, awareness/attention, and nonjudging. We
examined the four subscales individually and as part of an overall mindfulness construct
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(alpha = 0.92). Means of the Likert item values for the items in each subscale were
calculated and an overall mean was calculated to create a mindfulness score.

Analysis
Baseline characteristics of the MBSR intervention and WLC usual care groups were
compared using independent samples t-tests and Chi-square tests. For t-tests, equality of
variances was assessed prior to using the pooled variance estimator. Intent-to-treat analyses
were conducted to examine intervention effects as follows: Continuous outcome variables
were analyzed using a repeated measures comparison of means using PROC MIXED in SAS
version 9.2 (SAS Institute, Cary, NC). Each analysis incorporated a categorical group effect
for control or intervention group, a categorical time effect (0 vs. 3 vs. 6 months), and a
group-by-time interaction effect. Additional planned comparisons were the primary
inferences of interest, however. These comprised single degree-of-freedom mean
comparisons of the two groups at each follow-up time point. We also considered time-
averaged comparisons to quantify the average group difference pooling the three- and six-
month follow-up data. All of these comparisons were generated with ESTIMATE statements
in PROC MIXED. Because raw mean differences of log-transformed outcomes are difficult
to interpret, we also report the percentage change implied in the count of symptoms
attributable to being in the MBSR intervention group versus the WLC standard care group.39

The overall sum of ART-related symptoms and bother attributable to symptoms were
analyzed using doubly-multivariate repeated measures analysis. In the doubly-multivariate
(DM) framework, multiple measures’ scores are incorporated into the same analysis, which
enables the analysis to take advantage of the correlated nature of responses arising from the
same research participant to maximize statistical power and accuracy of inferences. Thus,
the sum of overall symptoms and average bother for those symptoms were pooled in one
DM analysis. A second DM analysis pooled sum of symptoms attributable to ART and
average bother of the symptoms attributable to ART. A third DM analysis pooled the four
mindfulness subscales in the same analysis. For each DM analysis, measure-specific group
differences at each time point were computed to further identify which, if any, measures
contributed to a post-intervention group difference in means. Perceived stress (by PSS) and
depression (by BDI) were considered separately.

Results
Sample Characteristics, Study Completion Rates, and Missing Data

The sample of 76 participants was 84% male and 53% European-American, 20% African
American, and 14% Latino(a); mean age was 48 years. Ninety-one percent reported some
education beyond high school graduation. The average time since testing positive was 13.7
years and mean self-reported CD4 count at baseline was 434. The mean number of side
effects reported at baseline was seven of a possible 25 symptoms and the mean number of
disease-related symptoms was five. The most bothersome problems (either side effect or
disease-related symptom) were neuropathy, changes in body appearance (including weight
gain and lipodystrophy), sleep difficulties, stiff or painful joints, and fatigue. The least
bothersome problems, when present, were fever, cough, sore throat, and runny nose.
Baseline characteristics of the MBSR intervention group and the WLC standard care group
are shown in Table 1. There were no statistically significant differences between the MBSR
intervention group and the WLC standard care group on age, gender, race/ethnicity, level of
education, self-reported CD4 count, and the time since the participant learned of his or her
HIV diagnosis. A higher proportion of participants in the WLC standard care group reported
an undetectable HIV RNA viral load (88%) versus the MBSR intervention group (61%, P =
0.01). As a sensitivity analysis, we re-ran the doubly multivariate repeated measures analysis
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with detectable viral load included as a control variable. Substantive results did not change
with viral load included in the analysis.

Seventy-six cases were available at baseline for analysis. Of the 272 who were excluded
from the trial, 173 (63.6%) did not meet initial phone screen eligibility criteria, 98 (36.0%)
did not score above the side effect distress threshold score, and one eligible participant
declined to be randomized. Study retention was adequate, with 86% (n = 65) completing
three-month follow-up assessments and 93% (n = 71) completing assessments at the six-
month follow-up. However, intervention attendance was lower; one-third of the sample
completed more than five of eight MBSR sessions. The study participant flowchart is
illustrated in Figure 1. Cases with partial data were included in the analysis via full-
information maximum likelihood (FIML), which maximizes statistical power for hypothesis
testing and generalizability of results under the missing at random (MAR) assumption.40

Primary Outcomes: Side Effects and Related Distress
There was a decreasing number of overall symptoms and bother reported over time (F(2,
132) = 21.89, P < 0.0001), but the numbers of symptoms reported were not different
between the two study groups (F (2, 132) = 0.12, P = 0.888). For symptoms and bother
attributable to ART, however, there was a significant group-by-time interaction (F(2, 132) =
3.87, P = 0.023), such that intervention group participants reported fewer symptoms
attributable to ART at three months (mean difference = 0.33; 95% confidence interval [CI] =
0.01, 0.66; t(132) = 2.04, P = 0.044) and at six months (mean difference = 0.38; 95% CI =
0.05, 0.71; t(132) = 2.27, P = 0.025). These raw differences on the natural log scale translate
to 39.1% and 46.2% reductions in symptoms reported at three and six months for MBSR
participants relative to WLC standard care participants, respectively. Average bother for
these symptoms was reduced at three months for intervention group participants (mean
difference = 0.47; 95% CI = 0.003, 0.94; t(132) = 1.99, P = 0.048), although this was not
statistically significant at six months (mean difference = 0.43; 95% CI = −0.05, 0.90; t(132)
= 1.78, trend P = 0.078). The average bother reduction for MBSR intervention participants
relative to WLC standard care participants was close to one-half of a scale point on the 5-
point Likert scale format used for the average bother measure. Time-averaged comparisons
of the pooled three- and six-month data across groups in the full data analyses yielded group
differences for both sum of symptoms attributable to ART (mean difference = 0.36; 95% CI
= 0.08, 0.63; t(132) = 2.52, P = 0.013; 43.3% reduction in symptoms attributable to ART)
and bother attributable to ART (mean difference = 0.45; 95% CI = 0.05, 0.86; t(132) = 2.20,
P = 0.029) (Figs. 2 and 3).

Secondary Outcomes: Adherence and Psychological Functioning
No statistically significant effects were found for adherence. The remainder of the
psychological outcomes showed patterns of estimated means consistent with hypotheses.
However, the differences between groups on perceived stress, depression, positive and
negative affect, and mindfulness were not significant in omnibus tests and there were no
significant group differences within time points and specific measures for these outcomes.

Discussion
The intent-to-treat results of this randomized, wait-list controlled trial indicate that MBSR
reduced both the frequency of symptoms attributable to antiretroviral therapy and the
distress persons living with HIV feel from those side effects. We did not, however, see
statistically signifiant effects of the MBSR intervention on our secondary outcomes of
adherence and psychological functioning. We recognize that a wait-list, usual care control
group design may have limitations in comparison to more active control conditions. For
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example, we were not able to evaluate directly whether changes in outcomes were
attributable to MBSR content rather than the supportive nature of the intervention group
setting. This is an innovative application of a complementary and alternative medicine
intervention and it is meant to be a proof of concept rather than a definitive demonstration of
efficacy or effectiveness; larger scale replication of our results is warranted.

A strength of the study is our attention to assessing side effects separately from other
symptoms. The bulk of research describing side effects and disease-related symptoms assess
the two types of problems together.41, 42 If a distinction is made, it is based on expert
knowledge of what is likely to be the cause of an individual problem without regard for the
individual’s causal attributions.6 Given the influence of side effects on adherence to care, it
is logical to determine an individual’s perceptions of side effects, even if the attributions are
not accurate. In research with older adults with HIV, Siegel et al reported that it is the belief
that a medication is causing the problem that is likely to influence adherence.43–45 Unlike
disease-related symptoms, side effects may be coupled with a belief that the problems are
necessary to stay healthy (i.e., they are inevitably tied to the medication).

Side effects also may be viewed as ultimately controllable, that is, that one has the power to
stop taking medication and consequently eliminate side effects. We have found that persons
on ART make distinctions between disease-related symptoms and treatment side effects 20

and we used an assessment approach in the current study to assess ART-related causal
attributions of symptoms. In our previous work, we found an association between
perceptions of personal control over side effects and quality of life.27 Such findings may
offer an explanation for the benefits we saw here regarding an MBSR approach to HIV
treatment side effects. By practicing mindfulness meditation, including nonjudgmental
awareness, participants may have felt greater personal control over the decision to tolerate
side effects to obtain the biological benefit of ART.

We did not, however, see a reduction in medical symptoms not attributed to ART. This may
be the result of the selection criteria based on level of side effect reporting but not for
reporting of symptoms related to HIV disease. In essence, the elevated levels of side effect
distress (but not HIV symptom distress) may have allowed for a detection of an intervention
effect that was not detected for symptoms. Likewise, it may be that MBSR helped some
participants re-evaluate what they previously identified as side effects such that they no
longer attributed them to medications. It is possible that some of these symptoms remained
but were subsequently appraised as HIV symptoms. Unfortunately, we are not able to
disentangle changes in causal attributions for specific symptoms but this may be an avenue
for future inquiry.

We likewise did not find effects on our secondary outcomes of adherence and psychological
functioning. Because the study did not select participants based on low adherence scores,
there was a substantial portion of the sample with high adherence throughout the study.
Future investigations that screen for nonadherence may find that MBSR is associated with
improvements in adherence among those with adherence difficulties at trial entry. Although
patterns of estimated means for the psychological outcomes were in the expected directions,
between group and within time comparisons did not yield statistically significant results. It
may be that the dosage of MBSR received was insufficient to impact psychological
functioning.

Our level of intervention participation was relatively low, with only a third of the sample
completing five or more of the eight MBSR class sessions. We suspect that there are several
reasons for the low rate of intervention completion. Unlike many trials of MBSR, which
often select for participants who are inclined toward meditation and complementary

Duncan et al. Page 8

J Pain Symptom Manage. Author manuscript; available in PMC 2013 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



medicine, the current study sought to recruit participants from a specific illness context:
adults living with HIV experiencing distress from treatment side effects. The demands of the
MBSR curriculum may have been a deterrent in this sample of people who were not
explicitly seeking such an intervention and were struggling with health-related concerns.
Participants received no incentive payments for attending intervention sessions and
transportation to the course was a challenge for some. Future MBSR research with this
population could begin with a needs assessment to determine the best location for holding
the course and could employ motivational interviewing strategies to improve engagement
and address any individual barriers to course participation. Given the potential positive
benefit of mindfulness interventions for improving ART side effect-related distress, as we
saw here, brief mindfulness interventions such as low-dose MBSR47 also may be considered
as an adjunct to HIV care.
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Figure 1.
Study flow chart.
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Figure 2.
Reductions in side effect frequency.
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Figure 3.
Reductions in side effect bother/distress
Note: Sample means are presented above on the original scales of measurement to aid
interpretability.
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Table 1

Sample Characteristics at Baseline

Wait-List Control MBSR Group P-value

Age — mean (SD) years 48.2 (9.1) 47.9 (6.8) 0.86

Male Gender 31 (86.1) 33 (82.5) 0.76

Race/Ethnicity — n (%) 0.58

  African American 5 (13.9) 10 (25.0)

  European-American 21 (58.3) 19 (47.5)

  Latino(a) 6 (16.7) 5 (12.5)

  Other 4 (11.1) 6 (15.0)

Education — n (%) 0.58

  < HS graduate 3 (8.3) 4 (10.0)

  HS graduate 7 (19.4) 13 (32.5)

  Some college or technical training 13 (36.1) 13 (32.5)

  College graduate 10 (27.8) 6 (15.0)

  Advanced degree (MA/MS/PhD/JD/MD) 3 (8.3) 4 (10.0)

Baseline self-report CD4 count - mean (SD) 475 (263) 395 (235) 0.17

Baseline HIV RNA viral load undetectable 29 (87.9) 23 (60.5) 0.01

Time since learned HIV status - mean (SD) 13.9 (7.0) 13.6 (7.6) 0.88

Notes: n = 76 for all variables except HIV viral load (n=71) and CD4 (n=75). Independent samples t-tests were used to determine P-values for age,
CD4, and time since learning one’s HIV status. Chi-square tests were used for all other variables; Fisher’s exact P-value was substituted for the
Chi-square P-value if any cells were less than 5.
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