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Abstract

Treatment guidelines for chronic pain recommend non-pharmacologic modalities as part of a 

comprehensive management plan. Chronic pain is common among people living with HIV/AIDS, 

but there is little data to guide the choice of non-pharmacologic therapies in this complex 

population. We performed a mixed-methods feasibility study of Mindfulness Based Stress 

Reduction (MBSR) versus health education control with 32 inner city, HIV-infected participants. 

Outcome measures included: the Brief Pain Inventory, Perceived Stress Scale, HIV Symptoms 

Index, autonomic function testing, and audiotaped focus groups. Post-intervention, participants 

reported modest improvements in pain measures and perceived stress, but no effect of group 

assignment was observed. At 3-month follow-up, 79% of MBSR participants were still practicing, 

and pain intensity was improved, whereas in the control group pain intensity had worsened. 

Qualitative analysis revealed a strong sense of community in both groups, but only MBSR was 

perceived as useful for relaxation and pain relief.
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Introduction

Pain is very common among people living with HIV/AIDS (PLWHA). A recent meta-

analysis reported a point prevalence of pain in HIV of 54%, with pain prevalence increasing 

to 83% when participants were asked to recall over the past 3 months.1 Estimates of the 

prevalence of chronic pain among PLWHA vary based on the population described and the 

method of ascertainment, ranging from 39–85%.2–4 Relieving chronic pain is a priority for 

patients and their health care providers. However doing so is difficult. Pharmacologic 

treatment options are often limited by medical co-morbidity and polypharmacy. In particular, 

the use of prescription opioids for chronic pain is constrained by the risk of problematic use,
5 and limited evidence of benefit.6 Non-pharmacologic interventions are considered an 

important part of the management of chronic pain in general. Proposed mechanisms of 

action include improved pain coping, and amelioration of deconditioning that often results 

from, and in turn exacerbates, chronic pain. However patients with limited resources have 

difficulty obtaining such treatments. Thus there is a tremendous need in the HIV community 

for low-cost, non-pharmacologic interventions for chronic pain. However there has been 

little study of non-pharmacologic interventions for chronic pain in PLWHA. The data that do 

exist are mainly from small pilots describing acupuncture,7 hypnosis,8,9 and physical 

therapy,10 and a larger but non-randomized study of cognitive behavioral therapy.11 

Potentially complicating the design and implementation of such interventions is the known 

difficulty of keeping some HIV-populations engaged. Overall HIV-populations exhibit 25–

35% “no-show” rates, and this rate is significantly higher among certain sub-populations, 

particularly minorities with lower income and education levels.12

Mindfulness Based Stress Reduction (MBSR) is an 8-week course developed to reduce 

stress and symptoms, including pain, in medically ill people.13,14 It includes a variety of 

mindfulness practices including breathing techniques, body awareness meditations, and 

yoga. There have been numerous studies of MBSR for the treatment of chronic pain outside 

the realm of HIV including general chronic pain populations,15–17 and more specific 

conditions such as tension headache,18 fibromyalgia,19 low back pain,20,21 rheumatoid 

arthritis,22 and pediatric chronic pain.23 A systematic review of this literature is currently 

underway. MBSR is attractive for use in the HIV clinic because it is conducted in a group 

setting, allowing the treatment of several patients at once, requires little or no specialized 

equipment, and can accommodate patients with varying levels of fitness and health. Several 

studies have explored the use of MBSR in PLWHA, examining a variety of outcomes 

including markers of immune function (number and function of natural killer cells, CD4+ 

cell counts), psychological symptoms (e.g. depression, perceived stress), physical 

symptoms, and medication adherence.24–29 However all of these studies are limited by the 

lack of a randomized design and/or a rigorous control group. For most, the control consisted 

of care as usual, a wait list, or brief educational sessions. None included weekly classes. 

These controls are problematic because they do not mimic the structure, continuity, and 

social environment provided by the MBSR course. A supportive social environment has 

been shown to effect a variety of health-related outcomes in HIV including: depression,30,31 

quality of life,32,33 medication adherence,34,35 retention in care,34 cognitive symptoms,36 

stress,37 and wellbeing.38 There is also some evidence to support a link between social 
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support and immune function,39,40 with some41–43 but not all44 studies finding an 

association. The importance of controlling for social environment has been recognized in 

studies of MBSR outside the realm of HIV, in which a control condition, designed to mimic 

the social but not the mindful aspects of MBSR (referred to as the health enhancement 

program45), has been increasingly employed.

We describe herein a mixed methods, randomized, controlled pilot study of MBSR for the 

treatment of chronic pain in HIV. We became interested in studying MBSR for chronic pain 

in HIV because of its successful use in other complex populations.46 Also MBSR (like other 

inwardly-focused meditation techniques) has effects on the autonomic nervous system,47 

which is commonly dysregulated in HIV,48 and can be a source of altered body awareness 

(referred to as interoception).49 In addition, MBSR is well-known, well-defined, designed 

for use in a medical setting, and contains a variety of different mindfulness techniques. This 

last attribute was particularly attractive to us in the context of this partially qualitative pilot 

study, because we would be able to explore whether one or more of these techniques might 

warrant greater focus in future studies using a more tailored intervention. Finally MBSR has 

a group-based, in-person format which has the benefit of being cost-effective and also 

providing a potentially therapeutic social environment. We designed the study with the 

following goals in mind. First we sought to determine the feasibility of MBSR “as-is” in an 

inner city, predominantly minority population of PLWHA, including retention in the 

program, acceptance of the techniques, and qualitative data on what (if any) aspects of the 

course were helpful for chronic pain. We chose not to adapt the MBSR intervention 

beforehand because there is no prior published experience with MBSR and chronic pain in 

HIV, and so we thought it best to expose participants to the intervention “as-is” first so that 

the knowledge gained could be used to tailor a future intervention. We also sought to 

produce preliminary evidence for effect of MBSR (as compared to an intervention that 

controlled for supportive social environment) on the following quantitative measures: pain 

intensity, pain interference, symptom burden and perceived stress. Finally we sought to 

gather preliminary data as to whether the MBSR course had effects on autonomic function 

as measured by a standardized battery of autonomic function tests.50

Methods

Participants

Participants were recruited from prior research studies or referred by primary care 

physicians at our institution. Included participants were English speaking, HIV-infected 

adults who had been experiencing neuropathic and/or musculoskeletal pain for at least 3 

months. In recognition of the medical and psychiatric complexity of patients with co-morbid 

HIV and chronic pain we sought to be as inclusive as possible, thus our only other inclusion 

criterion was that (in the opinion of the PI and referring physician) patients should be 

medically and psychiatrically stable enough to come regularly to the intervention and 

participate in a non-disruptive manner. All procedures were performed according to a 

protocol approved by the Institutional Review Board at our institution. All participants 

provided written informed consent.
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Study Procedures

At baseline participants underwent a standardized assessment of autonomic function 

consistent with clinical guidelines,51,52 which includes: quantitative sudomotor axon reflex 

testing, heart rate variability in response to paced deep breathing, and heart rate and blood 

pressure responses to Valsalva maneuver and tilt table testing.53 Participants were advised to 

refrain from smoking and caffeine consumption on the day of testing, and to delay taking 

any medications that might interfere with the testing. Symptom questionnaires were also 

completed at this visit including: the HIV Symptom Index,54 the Brief Pain Inventory (short 

form),55 and the Perceived Stress Scale.56

Following the baseline visit, ten randomly selected participants attended an audiotaped focus 

group designed to elicit their experiences of chronic pain in the context of HIV, and their 

perceptions of mind-body treatments for pain. All focus groups were facilitated by the same 

investigator, a PhD candidate in health psychology (MCG), who did not participate in any of 

the intervention sessions. Following the baseline focus group, participants were randomized 

1:1 to either MBSR or control. The MBSR course has been described elsewhere.13,14 We 

conducted the course “as-is” without alteration in content. Briefly, the course consists of 8 

weekly classes conducted in-person, in a group setting, and comprised of guided 

meditations, gentle movement exercises, and group discussion. The MBSR teacher was a 

social worker specializing in HIV and geriatrics, who had previous experience leading 

MBSR groups in a New York City HIV clinic.

The control group also consisted of 8 weekly classes. We wanted the content of these classes 

to be interesting enough to engage participants and so we consulted with our clinic’s 

community advisory board (CAB) whose members are all PLWHA, several of whom also 

have chronic pain. The CAB recommended an interactive rather than didactic format, and 

provided the following topics as they relate to HIV-associated chronic pain: family 

dynamics, exercise, communicating with healthcare providers, medication adherence, 

community resources, complementary and alternative treatments, addiction, and nutrition. 

We then sought out facilitators appropriate for each topic. The facilitators included 

physicians (neurology and psychiatry), a psychologist, social workers, and non-medical 

experts in fitness, nutrition, and community resources for promoting health.

All participants (MBSR and control groups) received reminder phone calls prior to the 

classes, and were called again if they missed class in order to address barriers to attendance 

(e.g. transportation). All sessions for both MBSR and control were conducted at the medical 

center where the participants were receiving their primary HIV care. Sessions were observed 

by an investigator (JRP) and field notes were made immediately after the sessions.

Individual post-intervention visits were conducted during which the questionnaires and 

autonomic assessment were repeated. Two additional focus groups were also conducted, one 

for the MBSR group and one for the control group. The purpose of these focus groups was 

to elicit participants’ experience of the interventions, including any effect on symptoms, and 

suggestions for improvement. All focus groups and interviews were conducted with the goal 

of achieving theme saturation, and were concluded when the moderator perceived that no 

new information was being produced. The final study visit occurred three months later. At 
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this visit participants again completed the questionnaires and MBSR participants underwent 

an interview regarding whether they had continued any of the practices.

Measures

Pain intensity and pain interference were measured using the Brief Pain Inventory.55 Pain 

intensity was defined as the average of four items (scored 0–10): worst, least and average 

pain over the last 24 hours, and pain “right now.” Pain interference was defined as the 

average of seven items (scored 0–10) which rate the degree to which pain interferes with: 

general activity, mood, walking, work, relations with others, sleep and enjoyment of life. 

Symptom burden was defined using the HIV symptom index which is a 20-item 

questionnaire which queries a variety of symptoms (constitutional, gastrointestinal, 

pulmonary, psychiatric and neurologic) relevant to HIV.54 Perceived stress was quantified 

using the Perceived Stress Scale, which is a 10-item questionnaire which rates frequency of 

experiences such as feeling “nervous and stressed.”56 Autonomic function was quantified 

using the Modified Composite Autonomic Severity Score (mCASS), which is calculated 

from the data obtained in the autonomic function testing as previously described.57 However 

since the mCASS is designed to measure autonomic dysfunction, and may therefore not be 

sensitive to changes that remain within normal limits, we also examined other exploratory 

markers of autonomic function including: evoked sweat output, heart rate response to deep 

breathing, Valsalva ratio, resting heart rate, resting blood pressure, respiratory rate, and 

baroreflex sensitivity (adrenergic and vagal).58

Analyses

The focus of the study was on the qualitative aspects, and also on feasibility, acceptability, 

and effect sizes. The number of patients included in the study was based on the number of 

patients that could be comfortably accommodated in the two groups (MBSR and control), 

and also based on the needs of the qualitative analysis, rather than a power calculation for 

the quantitative analysis. Descriptive statistics were performed for quantitative data 

including attendance and retention in the intervention. Correlations between baseline 

variables were explored using Pearson’s correlation coefficients. Repeated measures analysis 

of variance (ANOVA) was performed to determine the effect of group assignment on pain 

intensity and other symptoms over the study period. All analyses were two-tailed and 

performed at the α=0.05 level using SPSS version 22. Due to the pilot nature of this study, 

small numbers, and low power to detect quantitative change no correction for multiple 

comparisons was made. Qualitative data were analyzed using a six-step thematic analysis 

method as described by Braun and Clarke.59 While similar to grounded theory, thematic 

analysis does not require a pre-existing theoretical framework and need not be directed 

toward theory development, constraints which were not directly useful in our study. We 

chose inductive and essentialist/realist approaches, the former meaning that we coded data 

without trying to fit it to a pre-existing framework, and the latter meaning that we sought to 

report the experiences of our participants without interpreting them in the context of a 

societal discourse.59 We began with transcribed audio-recordings from the focus groups and 

interviews, and also with reference to notes written by investigators during the study 

procedures. The data analysis began with detailed reading of the transcripts by three of the 

co-investigators independently (JRP, MK, MCG) in order to become immersed in the data. 
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During these readings the investigators initially attempted to identify interesting features of 

the data that might ultimately form patterns and the basis for themes. With subsequent 

readings, codes were identified, recorded and organized in an iterative process of moving 

repeatedly through the data. Commonality in codes was then sought and codes were grouped 

or combined into themes as appropriate. Themes were then reviewed and refined, and the 

data were assessed for theme saturation. The coding and identification of themes and 

subthemes were discussed and developed collaboratively. Quotes supporting the themes and 

sub-themes were identified by MK and JRP.

Results

Participants and baseline quantitative results

Thirty-four HIV-infected adults enrolled in the study, two were subsequently excluded, one 

due to a myocardial infarction which occurred shortly after the baseline visit, and the other 

on account of a cardiac arrhythmia detected during the autonomic testing. As shown in the 

table, the sample (N=32) was predominantly minority, with a fairly equal distribution of men 

and women, which is representative of the chronic pain patients in our clinic. All 

participants had public forms of insurance (27 with Medicaid, 3 with Medicare based on 

disability status, and 2 with Medicare based on age). Seventeen (53%) participants lived 

alone, of whom three had been widowed. Of the 15 participants who did not live alone, eight 

resided with a spouse or life partner, and seven resided with other family members, typically 

children and/or grandchildren. No participants were currently employed in a traditional full 

time job, although three identified with a specific profession (two in the arts and one in 

technology). Several reported informal part-time work (e.g. dog-walking, babysitting), and 

many, particularly the women, were caregivers to family members, such as grandchildren. 

Four participants spoke about having been incarcerated in the past, although this was not 

specifically queried.

All participants were treated with combination antiretroviral therapy (CART), and the mean 

CD4+ count was above 600 cells/mm3. The majority (69%) had undetectable viral loads. An 

additional 25% had viral loads under 500 copies/ml. Only one participant had poorly 

controlled HIV with a viral load above 45,000 copies/ml, which was thought to be due to 

poor medication adherence. The majority of participants (88%) had at least one past and/or 

current psychiatric diagnosis including 22 (69%) with depressive disorders, 11 (34%) with 

anxiety disorders, and 1–2 patients with each of the following: post-traumatic stress 

disorder, bipolar disorders, adjustment disorders and somatization/hypochondriasis.

The majority of patients (53%) experienced musculoskeletal pain including fibromyalgia, 

chronic low back pain, osteoarthritis, myofascial pain, and osteonecrosis. Others 

experienced neuropathic pain (22%) including HIV-associated distal symmetric 

polyneuropathy, HIV-associated vacuolar myelopathy, and post-herpetic neuralgia. The 

remaining participants (25%) had both musculoskeletal and neuropathic pain.

On a scale of 0–10, mean baseline pain intensity was 5.8 (1.9) and mean baseline pain 

interference was 6.5 (2.4). There were multiple correlations between baseline symptom 

measures including: pain interference and pain intensity (r=0.70, p>.001), perceived stress 
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and symptom burden (r=0.64, p>.001), perceived stress and pain interference (r=0.51, p=.

003), and pain interference and symptom burden (r=0.46, p=.008). Autonomic function 

testing at baseline, summarized by the mCASS, was mildly abnormal in 52% of participants, 

with 42% of participants exhibiting normal or equivocal results, and the remainder (6%) 

exhibiting moderate autonomic dysfunction.

Baseline focus group

There were five men and five women in the in the baseline focus group (6 African-

American, three Hispanic, and one white). The baseline focus group was performed prior to 

randomization, but the participants went on to be randomized evenly between the control 

and MBSR groups (five in each). Much of the discussion focused on topics that are known 

to be important generally in the experience of chronic pain, such as pain interference and the 

interaction between pain and mood. In addition, two themes more specific to the experience 

of HIV-associated chronic pain also emerged.

The first theme was balancing the need for privacy with the desire for social support. Due to 

their HIV status and prior experiences with disclosure, many participants considered sharing 

their health issues to be high stakes. This reticence extended to chronic pain, which they 

were hesitant to discuss with others. For example, a Hispanic man shared that he did not 

speak freely about his neuropathic pain: “I can definitely relate… on the disclosure issue. 
For me it’s the trust. I mean a small circle of friends, I do talk to them. But when I mean a 
small circle of friends, I can count them on one hand.” Another participant, an older 

Hispanic woman, recalled that when she first developed neuropathy she was hesitant to tell 

anyone, but related it to her experience of sharing her HIV-status, which was difficult but 

worthwhile: “My feet, now they’re starting also to bother me. But like I said, I’m glad I 
could talk to my sister… She’s always there for me… When I told her about my HIV … in 
the beginning, she took it so bad, so seriously… But I’m so glad that I told her.”

The second theme was the interrelatedness of the chronic pain and HIV experiences. For 

example, one African-American man said: “Especially the pain, and then when I put HIV in 
there as well, (it) has taken away my youth.” An African-American woman said: “You don’t 
want to take nothing (for pain) because you’ve gotta deal with the HIV meds.” A Hispanic 

man said: “I go for pain management but… I’m not sure if this is part of the HIV.”

We also specifically inquired about the perception of mind-body treatments, and found that 

participants were generally open to them, as illustrated by the following quotes from three 

African-American male participants, to which the group expressed general agreement: 1) 

“The mind does control the body. If you can conquer that, you can conquer this;” 2) 

“Change your thinking, change your life. I don't remember quite where I heard it. But those 
words resonated with me.” 3) “You sort of like trigger that into a more mellow thinking… It 
helps. It’s a tool to take you away from stressful situations.”

Feasibility of the MBSR intervention

Overall the MBSR intervention was found to be feasible, in so far as we were able to 

maintain a core group of participants sufficient to establish a sense of continuity and 

progress. MBSR was also feasible in terms of participant acceptance of the practices. 
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Participants actively engaged with the MBSR instructor and were willing to try what she 

asked them to do even when it seemed unfamiliar. For example, one Hispanic man who had 

a history of bilateral hip replacements and was physically inactive, was able to perform some 

simple modified yoga poses on the floor, despite initial trepidation, and was visibly pleased 

afterward. The MBSR group was also successful in establishing a calm and supportive 

atmosphere in which participants were verbally gentle with one another.

The tone in the control group was palpably different. Conversations were lively and active, 

and participants spent a fair amount of time critiquing the information being presented, 

which they appeared to enjoy doing. They were respectful with one another in their 

interactions, but there were active exchanges of viewpoints and a tendency toward offering 

advice from personal experience.

The main challenge to feasibility was maintaining consistent attendance, which was an issue 

for both the MBSR and control groups equally, and was quite labor intensive (see also figure 

1). Many of the participants (n=20) had pre-existing relationships with members of the 

research team either through the clinic or prior research studies. We actively capitalized on 

this pre-existing rapport, and sought to develop similar rapport with participants who were 

new to us. We took time to talk with participants before and after the sessions. We called 

every participant prior to each session to encourage them to attend, and to convey that they 

were welcome and valued as part of the group. We also called participants after missed 

sessions to remind them they were still welcome, and to address potential barriers to 

attendance. The main barriers cited by participants were scheduling conflicts with other 

responsibilities or appointments, transportation, and the weather (the sessions were 

conducted in New York City in early 2014 during which time there were multiple snow 

storms). The mean number of classes attended by participants was 4.8 for both the MBSR 

and control groups. Attendance was not predicted by participant demographic factors (age, 

gender, ethnicity, whether or not they lived alone) or by whether or not participants had a 

pre-existing relationship with the research team. However higher baseline pain interference 

was associated with less frequent attendance (r=−.357, p=0.045).

Immediate post-intervention quantitative results

All of the quantitative symptom measures improved modestly from baseline to post 

intervention, with small effect sizes (Cohen’s d ranging from 0.18 to 0.33). The change 

reached statistical significance for perceived stress (p=0.033) and pain interference 

(p=0.015), and trend level for pain intensity (p=0.08). However there was no difference 

between the MBSR and control groups (p > 0.2 for all). There were no significant 

differences from baseline to post-intervention in any of the measures of autonomic function.

Immediate post-intervention qualitative results: the common theme of community

Qualitative analysis of the post-intervention focus groups revealed one theme common to 

both the MBSR and control groups: “community.” Participants from both groups valued the 

opportunity to come together and connect with people with similar experiences. Participants 

from the MBSR group expressed the following. A Hispanic woman said: “We got to learn 
about each other’s health issues and the stress that we go through… And that makes you 
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feel, like you know I'm not the only one.” An African-American woman said: “We were in 
this room to connect and to tell each other what was going on because we are all basically in 
the same place.” Another African-American woman added: “What was most helpful for me 
was having the place to talk to people like myself. And when I spoke about having HIV and 
medication, and me being tired of being sick, other people could identify with me. And I sat 
here and I cried, and I just let go of everything that I had been holding on to for years.” A 

Hispanic woman said: “But you feel like the connection because you know that the person is 
going through a similar thing like you. And with the class and everything, I mean it seems 
like it helped.” Participants from the control group expressed similar sentiments. Three 

African-American men expressed the following: “It was great to come together with people 
who have similar medical issues;” and “For me, like I said, this class was wonderful… I 
have this chronic back pain and fatigue due to my virus… I need a goal, you know, to get me 
out. And this group motivated me… I’m like: okay, I’m gonna get myself together and I’m 
gonna calm down and I’m gonna be around these people who share the same issues that I 
have. And I leave the group feeling a little enlightened;” and “Other people who are going 
through something similar… you can talk to them about… how they alleviate some of the 
stuff that… might help you deal with some of the stuff you going through.” A Hispanic man 

said: “I loved hearing different people talk about what they’re going through and how they 
deal with it. And it gives me an idea of how I can change myself… when it comes to my 
pain.”

Immediate post-intervention qualitative results: additional themes from the MBSR group 
and contrasts with the control group

In addition to the theme of “community,” which was common to both groups, the MBSR 

group had two additional themes that had no correlate in the control group: 1) MBSR 

techniques are useful for relaxation and relieving pain; and 2) practice of MBSR techniques 

has benefit that extends beyond the practice time.

Examples in support of the first theme included the following. African-American women 

contributed these two quotes: “I worry a lot… When I find myself getting into that place, I 
tell myself now to breathe, breathe in, breathe out, and I can feel the difference… My main 
issue was dealing with chronic pain, and I was kind of skeptical that meditation could 
actually help with that to ease it, but it does;” and “I had more energy, more calmer, and best 
of all the pain wasn’t bothering me so much.” A white woman said: “My body didn’t tense 
up as it usually does…Usually I tense up and then I react. And I just realized my mind has 
more control than my body.” A Hispanic man said: “I learned how to count to 20 before I 
react, not ten, 20. It doesn’t take the pain away, but it does ease it.”

The second theme was that the practice of MBSR techniques has benefit that extends beyond 

the practice time. A Hispanic man said: “The sessions here made me feel very, very 
peaceful. It was like I was in a very serene place. I opened the doors on to 5th Avenue to take 
the bus and that serenity was still with me.” An African-American woman agreed: “I went 
home and I was just like: I'm gonna have peace this weekend… Because I was like so – like 
he said, in sync and it was serenity.” A Hispanic woman added: “I used to rush and rush… 
so now I'm slowing down and taking my time.”
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In contrast, the control group felt that their experience did not provide anything they could 

take with them. A Hispanic man said: “You know what I don’t like about these type of – I’ll 
say seminars… is that you all get a little bit of information and you all drop everything, 
which is sad… Everything just comes to a halt.” When asked whether the control group led 

to any change, the group agreed with a Hispanic woman who answered: “Nothing changes at 
all.”

Immediate post-intervention qualitative results: suggestions for improvement of the MBSR 
intervention

Participants from the MBSR group were also specifically asked how the course could be 

improved to better suit their needs. Overall there was a diversity of opinion, but consensus 

emerged on two points. The first was that there should be more time for conversation, as 

demonstrated by the following exchange between four participants (two Hispanic men, a 

Hispanic woman, and an African-American woman): “She kept saying: okay, be quiet.” “It 
was the only thing that I didn’t like.” “Me, too.” “Being told to be quiet.” “We had a chance 
to not just hear what everybody has to say, but to talk to each other. And we were being 
curtailed from doing that.” The second theme was that there should be less sitting still, 

which tended to exacerbate pain, for example (from an African-American woman and a 

Hispanic woman respectively): “What I didn’t like is the sitting for a long period of time. It 
helped when we did the yoga exercises for me because it loosened up my bones or whatever. 
But the last part was the sitting… I can't sit in one spot like that.” “Me too, because my right 
leg always numbs when I'm sitting too long, all the way down to my feet it gets numb.”

Three-month post-intervention follow-up results

All participants were contacted three months after the intervention. Of the 16 participants in 

each group, 14 MBSR participants returned for follow-up, whereas only 9 control 

participants returned (as depicted in figure 1). Participants who did not return for follow-up 

were re-contacted and encouraged to do so until the study team deemed that further contact 

would be futile and/or harassing. As illustrated in figure 2, at 3-month follow-up the average 

pain intensity of the participants in the MBSR group had continued to improve representing 

a 20% reduction from baseline, a relatively large effect size (Cohen’s d = 0.76), and a 

change in the median pain intensity from 5.6 to 3.9. Meanwhile for participants in the 

control group, pain intensity had reverted, and was 4% greater than baseline.

Analysis of the interviews with the MBSR participants at 3-month follow-up revealed that 

11/14 (79%) were still practicing one or more of the techniques they had learned including 

seated meditation, walking meditation, mindful breathing, and yoga. Six were practicing 

every day or almost every day, four were practicing 2–3 days per week, and one was 

practicing about once a week.

Discussion

Chronic pain is very common among PLWHA and effective, low-cost, non-pharmacologic 

treatments are needed. Mindfulness Based Stress Reduction (MBSR) is attractive as a 

possible treatment because it has been used for pain and symptom management outside the 
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context of HIV, and there is some preliminary data that it could be beneficial in HIV for 

immunologic function, psychological and physical symptoms, and medication adherence.
24–29 However prior studies of MBSR in HIV have not included a rigorous control, which is 

crucial in studies with self-reported outcomes such as pain. We undertook the present pilot 

study to assess the feasibility of MBSR in an inner city, predominantly minority, HIV-

infected population; to gather preliminary evidence as to whether MBSR was effective as a 

treatment for pain; and to determine whether MBSR had effects on autonomic function as 

measured by a standardized battery of clinical diagnostic testing.

At baseline we found that participants’ pain experience was closely related to their stress 

level and overall symptom burden. This is consistent with the recent findings of other 

authors studying chronic pain in HIV who recently reported that mood and pain are closely 

related in HIV.60 We also found a high prevalence of autonomic dysfunction (58%) most of 

which was mild, consistent with our prior findings.48 During the intervention phase, we 

found that the MBSR course was feasible, in that participants were accepting of and engaged 

in the practices, and we were able to establish a sense of continuity and progress throughout 

the sessions. However we exerted considerable effort in trying to support attendance, and 

even with this effort, on average participants attended only slightly more than half the 

sessions. We suspect that this is largely a feature of the population rather than the 

intervention, since it was an issue in the MBSR and control groups equally. However this 

experience suggests that such interventions might work best if they are implemented in the 

context of existing infrastructure, such as care coordination programs.

Following the MBSR and control interventions, there was modest quantitative improvement 

overall in the pain measures and perceived stress, but this was no different in the MBSR 

versus control groups. Neither MBSR nor the control intervention had any discernable effect 

on autonomic function. The qualitative data revealed similarities and differences in the ways 

participants viewed MBSR vs. control. The main similarity was also the dominant theme in 

both groups, “community.” This finding suggests that our control intervention was 

successful in mimicking the social aspects of MBSR, but more importantly demonstrates the 

strong degree to which participants in both groups bonded with each other over the shared 

experience of chronic pain and HIV. At the end of the study, one Hispanic woman who had 

been in the control group commented that although she had attended groups for PLWHA 

before she had never enjoyed them, and that this group seemed to really understand her. 

Although it is possible that this strong bonding will not be reproducible, we believe that this 

finding constitutes a rationale to more explicitly emphasize a social component in future 

interventions for HIV and chronic pain, for example by incorporating peer-mentorship 

models.

Other than the feeling of community the MBSR and control groups were perceived quite 

differently. MBSR participants reported that the intervention was helpful for their pain, and 

helped them relax and feel more peaceful. When asked how the MBSR course could be 

improved, participants voiced that they would prefer less sitting (which exacerbated their 

pain) and more social interaction. In contrast, members of the control group felt that nothing 

had changed as a result of the course, although they had enjoyed participating.
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At 3-month follow-up we had tremendous difficulty getting members of the control group to 

return for assessment, and those that did return (n=9) had lost whatever small improvements 

in symptoms they had experienced. In contrast, all of the MBSR participants who had 

completed the intervention (n=14) returned at three months. The MBSR group at 3-month 

follow-up demonstrated continued improvement in symptoms, and 79% were still regularly 

practicing one or more of the techniques they had learned, with some having developed a 

consistent daily practice. We believe that the MBSR participants were more likely to return 

because their ongoing practice made them feel a continued connection to the study, whereas 

for the control participants there was no enduring effect once the camaraderie of the group 

was gone.

Overall the results of this pilot study provide important guidance for future work seeking to 

examine the role of MBSR and other mind-body therapies for symptom management in HIV. 

First, we found that a mind-body intervention such as MBSR was feasible, well-accepted, 

and considered beneficial by our sample of inner city, predominantly minority, HIV-infected 

participants. Second, we found that both MBSR and a control intervention designed to 

mimic the social aspects of MBSR were similarly effective in leading to short-term 

improvements in pain and perceived stress. This finding highlights the importance of a 

proper control group in this type of study, and also demonstrates the potential benefit of 

structured social interaction among patients with co-morbid HIV and chronic pain, 

suggesting that a social component should be considered in the design of non-pharmacologic 

interventions for this population. However longer-term benefit was seen only in the MBSR 

group, suggesting that MBSR had an additional effect that accrued after the social support of 

the group was removed. The follow-up interviews suggest that this effect could be 

attributable to continued practice of the mindfulness techniques. As one participant, a 

Hispanic man, said, “Before, I would just explode and want to fight when I felt pain, I would 
wanna go get high… I learned that… if I just sit down… with a little bit of time and effort it 
will subside, it will pass.”

The mechanism by which MBSR might lead to reductions in pain remains uncertain, 

particularly since MBSR is an amalgam of multiple mindfulness techniques from different 

traditions which may have different effects. We were unable to demonstrate any autonomic 

physiologic change, although in retrospect the measurement technique we chose, although 

the gold standard for the clinical measurement of autonomic dysfunction, was likely 

insufficiently sensitive. Prior studies attempting to measure autonomic changes due to 

mindfulness techniques such as MBSR, have typically used healthy volunteers and made the 

measurements while the subject was actively practicing.61–63 We chose to measure 

autonomic function in a resting “non-mindful” state with the rationale that it would be more 

indicative of durable change, but in hindsight it would have been preferable to maximize the 

likelihood of detecting change by measuring autonomic function during mindfulness 

practice, especially in light of the small sample size and the high prevalence of autonomic 

dysfunction in HIV.

This study has limitations. Since the study was intended to be an exploratory pilot, the 

sample size is small and so the characteristics of individual participants have the potential to 

affect the outcome greatly. This is especially true because we were studying a group 
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intervention, where group dynamics play an important role. By chance, more women were 

randomized to MBSR, since we did not stratify the randomization by gender. While we are 

not aware of any literature reporting gender differences in response to MBSR, there are well 

documented gender differences in the pain experience including higher prevalence of many 

chronic pain conditions in women, and gender differences in experimental pain perception.64 

It has been proposed that there may be central mechanisms which predispose women to pain 

and make them more difficult to treat including less active descending inhibitory 

mechanisms.64 Thus having more women in the MBSR group may have decreased the 

likelihood of demonstrating an effect. However having more women in the MBSR group and 

more men in the control group may also have contributed to differences the groups’ 

atmosphere, with the MBSR group being calmer and the control group being more active. In 

the future it would be preferable to stratify randomization by gender. Despite extensive 

efforts, we did not achieve full attendance in either group, with the mean number of classes 

attended being 4.8 (60%) for both groups. Thus we cannot know if a post-intervention 

difference would have been observed if participants had attended more classes. The time 

point at which a between group difference was observed, three-month follow-up was 

confounded by a loss to follow-up that was significantly greater in the control group. We 

hypothesize that this is because most participants in the MBSR group were still practicing 

the techniques they had learned and thus still felt more connected with the study. However 

we cannot exclude other causes. Due to this uneven loss to follow-up, the difference in pain 

intensity observed at 3-months must be interpreted with caution and cannot be considered 

definitive.

Conclusions

In summary, this study provides preliminary evidence that MBSR may be a helpful tool in 

reducing chronic pain associated with HIV, and that some of this effect is likely related to 

the supportive social environment of the course. In future studies, a tailored mindfulness 

intervention which contains more opportunity for social interaction, and less time sitting 

still, might be more successful. Strategies to maximize attendance also must be considered, 

such as deploying the intervention in the context of a clinic-based care coordination 

program.
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Figure 1. 
Percent change in pain intensity over the course of the study
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Figure 2. 
Study participant flow chart
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Table

Participant characteristics at baseline

Overall (N=32) MBSR (n=16) Control (n=16)

Age, years 52 (8.0) 53 (6.3) 51 (9.8)

Gender

  Female 53% 69% 38%

  Male 47% 31% 62%

Ethnicity

  African-American 47% 56% 38%

  Hispanic 44% 38% 50%

  Non-Hispanic, white 9% 6% 13%

CD4+ cells/mm3 675 (322) 674 (323) 677 (333)

Source of pain

  Musculoskeletal 53% 50% 56%

  Neuropathic 22% 19% 25%

  Both 25% 31% 19%
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