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Abstract

Mindfulness-based stress reduction (MBSR) may be beneficial for overweight/obese women,
including women with polycystic ovary syndrome (PCOS), as it has been shown to reduce
psychological distress and improve quality of life in other patient populations. Preliminary studies
suggest that MBSR may also have salutary effects on blood pressure and blood glucose. This
paper describes the design and methods of an ongoing pilot randomized controlled trial evaluating
the feasibility and effects of MBSR in PCOS and non-PCOS women who are overweight or obese.
Eighty six (86) women with body mass index =25 kg/m2, including 31 women with PCOS, have
been randomized to 8 weeks of MBSR or health education control, and followed for 16 weeks.
The primary outcome is mindfulness assessed with the Toronto Mindfulness Scale. Secondary
outcomes include measures of blood pressure, blood glucose, quality of life, anxiety and
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depression. Our overall hypothesis is that MBSR will increase mindfulness and ultimately lead to
favorable changes in blood pressure, blood glucose, psychological distress and quality of life in
PCOS and non-PCOS women. This would support the integration of MBSR with conventional
medical treatments to reduce psychological distress, cardiovascular disease and diabetes in PCOS
and non-PCOS women who are overweight or obese.
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1. Introduction

Polycystic ovary syndrome (PCOS), defined as chronic hyperandrogenic anovulation, is a
common endocrine disorder that affects 5-10% of reproductive-aged women [1]. Insulin
resistance almost always underlies PCOS and increases the risk for impaired glucose
tolerance and type 2 diabetes, major risk factors for cardiovascular disease [2-5]. Additional
cardiometabolic risk factors associated with PCOS include obesity, hypertension,
dyslipidemia, inflammation, endothelial dysfunction, and subclinical atherosclerosis [6-11].
Women with PCOS are also at increased risk for psychological distress, body dissatisfaction
and reduced quality of life due to their obesity, hirsutism, acne, irregular menses and
infertility [12-14]. In women with PCOS the reported prevalence of emotional distress is
38%, depression 21-46%, and anxiety 34% [15-17]. Structured clinical interviews reveal
that among women with PCQOS, the lifetime incidence of any major depressive episode is
67%, social phobia 27%, eating disorder 21%, and suicide attempt 14% [18].

As more than two thirds (69%) of adults in the U.S. are overweight or obese, non-PCOS
women who are overweight/obese represent a large at-risk group that shares some of the
same cardiometabolic risks and psychological stressors seen in PCOS women [19-24]. In
both PCOS and non-PCOS women, psychological distress could contribute to increased risk
of cardiovascular disease and diabetes by: 1) promoting unhealthy behaviors, 2) impeding
adherence to medical treatment, 3) contributing to obesity and insulin resistance by altering
the activities of the hypothalamic-pituitary-adrenal axis and sympathetic nervous system, 4)
increasing chronic inflammation through effects on the immune system [17, 25-28]. Despite
this, current treatment strategies emphasize diet and exercise to reduce obesity and insulin
resistance, but fail to address the management of psychological distress in these at-risk
patient populations.

In both PCOS and non-PCOS women, psychological distress is a potentially modifiable
cardiometabolic risk factor that can be targeted with mindfulness-based stress reduction
(MBSR), a standardized mindfulness meditation program that is increasingly being offered
in medical and health care settings to enhance psychological health and overall well-being
[29]. MBSR has been shown to reduce psychological distress and improve quality of life in
various patient populations [30-33].

In this paper, we describe the design and methods of an ongoing pilot randomized controlled
trial (RCT) evaluating the feasibility and effects of MBSR in PCOS and non-PCOS women
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who are overweight or obese. The primary outcome is mindfulness assessed with the
Toronto Mindfulness Scale. Secondary outcomes include measures of blood pressure, blood
glucose, quality of life, anxiety and depression. Our overall hypothesis is that MBSR will
increase mindfulness and ultimately lead to favorable changes in blood pressure, blood
glucose, psychological distress and quality of life in PCOS and non-PCOS women. This
would support the integration of MBSR with conventional medical treatments to reduce
psychological distress, cardiovascular disease and diabetes in PCOS and non-PCOS women
who are overweight or obese.

2. Materials and Methods

2.1. Recruitment, Screening and Consent

2.1.1. Study Population—Subjects were recruited through Medicine and Obstetrics and
Gynecology clinics at Penn State Hershey Medical Center, as well as through paper, radio
and website advertisements, from November 2011 to December 2013 (ClinicalTrials.gov
Identifier: NCT01464398). They were eligible if they met the following inclusion and
exclusion criteria.
Inclusion criteria:

1. Women, age 18 years or older

2. Body mass index (BMI) = 25 kg/m? (overweight or obese)

Women who were on metformin, insulin, medications for hypertension, ovarian suppressive
therapy etc. were allowed to participate in the study on such medical therapy provided that
they have been on a stable medical regimen for at least the previous 6 weeks. Information on
use of medications, including those for diabetes and hypertension, were collected to be
evaluated as a potential covariate in the analyses.

Exclusion criteria:
1. Current pregnancy

2. Secondary causes of hyperandrogenemia, such as known or suspected androgen
secreting tumors, Cushing’s syndrome, or hyperprolactinemia (prolactin >30)

3. Untreated hypothyroidism or hyperthyroidism (defined as Thyroid Stimulating
Hormone (TSH) <0.2 or >5.5 mIU/mL)

4. Severe active neuropsychological disorder such as psychosis or suicidal ideation

5. Severe untreated depression or anxiety. Women with severe depression or anxiety
will be allowed to participate if they are under the care of a mental health specialist
as long as they have permission to do so from their mental health specialist and will
continue to follow-up with their mental health specialist during the study.

6. History of an inpatient admission for psychiatric disorder within the past two years
7. Active alcohol or drug abuse

8. Inability to read, speak or write English
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9. Inability to commit to the intervention and follow-up
10. Current enrollment in a stress reduction program

11. Mindfulness practice within the past 6 months (regular formal practice at least once
a week)

12. Current enrollment in other investigative studies

13. Type 1 diabetes

2.1.2. Screening and Consent Process—The Institutional Review Board (IRB) of the
Pennsylvania State University College of Medicine approved the study. At initial contact, by
email or telephone, the research coordinator pre-screened potential subjects with a brief
eligibility questionnaire with the major inclusion and exclusion criteria. A phone script and
recruitment intake form were used to minimize any bias in the presentation of the study.
Subjects who qualified for further screening were then scheduled for a screening visit at the
Penn State General Clinical Research Center (GCRC). Prior to the screening visit, subjects
were counseled about the purpose of the study, the procedures, the potential risks, and the
time commitment. In addition, subjects under the care of a therapist were sent a letter to give
to their therapist. This letter described the study and asked the therapist to sign and return
the letter if there were no contraindications to the subject participating in the study.

During the screening visit, the research coordinator obtained written informed consent in
person from all subjects. Subjects also signed a statement of understanding of the Class
Schedule and Homework which listed the dates and times of the classes that they could be
assigned to and the requirement of home practice 25 to 30 minutes per day for 6 days per
week. Subjects were given a copy of the signed statement to take home with them. They
were given another copy at the baseline visit as a reminder.

Subjects presented to the GCRC fasting for 12 hours for the screening visit. Blood work was
obtained to identify appropriate study subjects and identify their PCOS status (PCOS or non-
PCOS), including total and free testosterone, dehydroepiandrosterone sulfate (DHEAS),
TSH and prolactin. If the subject had any of these tests in the past year, their medical records
were obtained and accepted in lieu of repeating the test for screening. The medical records
of subjects were also reviewed when needed to confirm whether the subject has PCOS. We
determined the PCOS status of subjects using the classic National Institutes of Health (NIH)
definition of PCOS as chronic hyperandrogenic anovulation [34]. The PCOS status was not
needed to determine eligibility but it was important to determine subjects’ PCOS status as
randomization was stratified by PCOS status so that the effects of MBSR in PCOS could be
estimated. A urine pregnancy test was administered to all subjects at the screening visit, and
any woman found to be pregnant was excluded from the study. Vital signs were also
recorded, including blood pressure and heart rate. The modified Ferriman-Gallwey (F-G)
hirsutism score was determined by trained study personnel [35]. If the F-G score was > 8,
labs for total and free testosterone were not needed at the time of screening, but they were
collected at the subsequent study visits.
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At the screening visit, subjects were screened for depression and suicidal thinking using the
Patient Health Questionnaire-2 (PHQ-2) [36, 37] and Item #9 of PHQ-9, respectively [38].
These are self-administered questionnaires that were reviewed by blinded study personnel
for completeness. If a subject scored 3 or greater on the PHQ-2, the Full PHQ-9 was
administered and a clinical interview was performed to determine the presence of a
significant depressive disorder. If a subject scored 1 or greater on the 9th item of PHQ-9
(“Over the last 2 weeks, how often have you been bothered by thoughts that you would be
better off dead, or of hurting yourself in some way?”), then the Full PHQ-9 and the P4
Screener were administered and a clinical interview was performed to assess suicide risk
[39]. Subjects were considered at higher risk if they answered “Somewhat Likely” or “Very
Likely” to Item 3 of the P4 Screener (“How likely do you think it is that you will act on
these thoughts about hurting yourself or ending your life some time over the next month?”),
or if they answered “No” for Item 4 of the P4 Screener (“Is there anything that would
prevent or keep you from harming yourself?”). Subjects were considered at lower risk if
they answered “YES” to Items 1 or 2 of the P4 Screener. The remaining subjects were
considered to be at minimal risk. Subjects with suicidal ideation were referred to one of the
following appropriate resources for immediate evaluation: (1) Psychiatric consult, (2) Milton
S. Hershey Medical Center Emergency Department, or (3) Suicide Crisis Numbers.

2.2. Study Design

Eighty six (86) women with BMI =25 kg/m?, including 31 women with PCOS, were
randomized to one of two groups for 8 weeks and followed for 16 weeks: (1) MBSR, or (2)
health education control. The PCOS and non-PCOS women were in the same intervention
classes, and they will be analyzed together in the primary analysis. The primary outcome is
the Toronto Mindfulness Scale (TMS) which measures mindfulness and will allow us to
demonstrate that the MBSR intervention increases mindfulness in the participants. Major
secondary outcomes include hemoglobin Alc (HbA1c) as an integrated measure of glucose,
mean arterial pressure (MAP) as an integrated measure of blood pressure, Short Form-36
(SF-36) as a measure of health-related quality of life, and Brief Symptom Inventory 18
(BSI-18) as a measure of overall psychological distress that includes sub scores for anxiety
and depression.

2.3. Randomization

Randomization to MBSR or the health education control was performed using a random
number generator. Personnel in the Penn State Hershey Medical Center Department of
Public Health Sciences used Statistical Analysis System software version 9.2 proc plan to
create a list based on permuted-blocks randomization scheme with subjects equally allocated
to the two arms. Randomization to MBSR or health education control was stratified based
on PCOS status (PCOS or non-PCOS) so that there would be an equivalent number of PCOS
women in each arm of the study, which would allow the estimation of effect sizes of MBSR
in PCOS. Personnel in the Department of Public Health Sciences selected a block size
without revealing it to any of the blinded investigators or study personnel.

Randomization to MBSR or the health education control was performed by personnel in the
Department of Public Health Sciences, and was not be communicated to research personnel
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who are collecting and reviewing outcomes data. Personnel in the Department of Public
Health Sciences communicated the randomization scheme to the Class Scheduler who is not
involved in the collection or review of outcomes data. The Class Scheduler communicated
the study group assignments to the subjects and the instructors. The Class Scheduler,
subjects and instructors were asked to keep the assignments concealed from the rest of the
study personnel who are blinded. The principal investigator, study coordinator and all study
personnel involved in the collection and review of outcomes data are blinded.

2.4. Mindfulness-based stress reduction (MBSR)

Those randomized to MBSR received the standard MBSR program developed by Jon Kabat-
Zinn at the University of Massachusetts Medical Center [40]. One adaptation to the standard
course was the duration of home practice, which was 25 to 30 minutes per day instead of the
standard 45 minutes per day. While the reports on adherence to home practice in MBSR
programs are relatively small in number, research has shown that adherence to requested
home practice, when participants are asked to do 45 minutes of daily home practice, is less
than 45 minutes. Reports on adherence indicate that participants’ daily home practice of
formal meditation ranges from 15 to 35 minutes [41-43]. We chose to ask participants to
practice 25 to 30 minutes as we have previously reported positive clinical outcomes and
high adherence with this duration of home practice [31, 44, 45]. In addition, research on
what makes for a necessary or appropriate dosage of home practice in MBSR has yielded
inconclusive findings. There are some reports showing correlations between home practice
and health outcomes, and other reports showing no correlations [41, 43, 46].

The instructor who led the MBSR intervention in this study was well qualified having
completed professional MBSR training (practicum level) at the University of Massachusetts
and with 9 years of experience (since 2005) in training others in mindfulness. The instructor
has attended 9 seven-day silent retreats at Insight Meditation Society and has a daily
personal mindfulness practice. The study MBSR instructor received weekly supervision for
the first 8-week MBSR class, and periodic supervision for subsequent MBSR classes,
totaling 24 hours of supervision during the study. The senior MBSR instructor providing the
supervision was well suited for the supervisory role given his expertise in teaching MBSR.
He is the first author of “Teaching Mindfulness: A Practical Guide for Clinicians and
Educators” [47]. Supervision consisted of phone meetings with the senior MBSR instructor
to discuss any problems or questions that arose during the MBSR sessions. At the end of
each session, the study MBSR instructor completed a Fidelity Report, rating how well
specific fidelity items, key components of the MBSR intervention, were covered on a scale
of 0 (poor) to 10 (excellent), the overall quality of the presentation on a scale of 0 (poor) to
10 (excellent), and the engagement of the subjects on a scale of 0 (not at all engaged) to 10
(very engaged). To further monitor adherence to the protocol, the instructor audio recorded
one to two sessions per 8-week MBSR class. The supervisor reviewed these audio
recordings to help ensure fidelity and provide feedback to the study MBSR instructor. The
supervisor also completed a Fidelity Report after reviewing each audio recording. The study
MBSR instructor was expected to cover >90% of the material in each session. Table 1 gives
an overview of the MBSR intervention used in this study, including the themes, pre-
specified fidelity items and their weights, and home practice for each session.
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2.5. Control Group: Health Education Control

Those randomized to the control group received education on the diagnosis, symptoms,
complications and treatments for PCOS and obesity, diet, exercise and general stress
management. Diet recommendations were based on American Diabetes Association (ADA)
guidelines for nutritional management of PCOS [48]. The health education classes were led
by a registered dietitian.

2.6. Study Visits and Procedures

After the screening visit, there was a baseline visit (before the intervention), 8-week visit
(right after the intervention) and 16-week visit (end of study). Figure 1 summarizes the
measurements obtained at each study visit, including validated questionnaires, focused
physical exam and laboratory assessments. All questionnaires were self-administered
questionnaires that were reviewed by blinded study personnel for completeness. All
measurements were collected in all subjects regardless of intervention, and the mode of
administration of the assessments was consistent. Study personnel collecting measurements
were blinded.

2.6.1. Baseline Visit—The baseline visit was scheduled within 4 weeks prior to the
planned start of the study intervention. Eligible women who consented to participate
presented to the GCRC in a 12-hour fasting state for the baseline visit. A single blood draw
was obtained from each subject in order to measure baseline HbAlc, glucose, insulin, lipid
panel, high sensitive C-reactive protein (hsCRP), DHEAS and total and free testosterone
levels. The fasting glucose and insulin will be used to calculate the Homeostatic index of
insulin resistance (HOMA-IR). The HbALc test had to be run immediately, but the
remaining blood samples were frozen so that all the subjects” samples could be run together
in batch. A urine pregnancy test was also administered to all subjects at the baseline visit.

Subjects were provided with salivary cortisol sampling Kits including supplies and written
step-by-step Salivary Cortisol Collection Instructions before their baseline study visit.
Subjects were asked to pick 2 consecutive weekdays in the week before their baseline study
visit to collect the saliva. On each day 3 salivary samples were collected: 1) immediately
upon awaking in the morning, defined as “As soon as you are aware of being awake for the
day and will not go back to sleep, sit up, remain in bed and collect the first sample of the
day,” 2) 30 minutes later before brushing teeth, consuming food or beverages, or exercising,
and 3) at night just before going to sleep. Subjects were instructed not to eat or drink, brush
their teeth, exercise physically, or consume prescription or over-the-counter medications 60
minutes prior to sample collection. Subjects were given a Diary for Salivary Cortisol
Collection to record the date and time when each sample was taken, and to answer questions
about consumption of food, alcohol, nicotine, caffeine, and prescription and over-the-
counter medications, and exercise activities around the time of sampling. The saliva
collecting equipment (Salimetrics, State College, PA) consisted of a small cotton swab,
housed inside a centrifuge tube, in turn housed in a holding tube. Holding tubes were pre-
labeled with the subject number, day (1,2) and sample (S1, S2, S3) number using freeze
resistant labels. Subjects were provided with a freezer bag labeled for each day of collection.
When collecting a saliva sample, subjects were instructed to place the cotton swab under the
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tongue for at least 60 seconds, deposit the cotton swab into the centrifugation tube within the
holding tube and store the entire sample in a freezer. Subjects brought their frozen saliva
samples to the baseline study visit. The samples were then stored in a secure freezer to be
run later in batch.

A brief physical exam was performed on all subjects at baseline. Height, weight and waist
and hip circumferences were recorded to the nearest 0.1 cm, 0.1 kg and 1 cm, respectively.
Subjects were weighed while dressed in light clothing, without shoes. Waist was measured
at the level of the umbilicus and hip circumference was measured at the widest diameter.
Blood pressure was determined in the right arm in the sitting position at each visit. A large
cuff was used when necessary. To determine mean arterial pressure (MAP), subjects rested
in a seated position for at least 5 minutes. Then three separate systolic and diastolic blood
pressure measurements were obtained at least 1 minute apart in accordance with American
Heart Association (AHA) recommendations [49]. MAP was calculated as 2/3 mean diastolic
blood pressure + 1/3 mean systolic blood pressure. Pulse was also recorded. The modified F-
G hirsutism score was determined by trained study personnel [35]. An acne assessment was
made by trained personnel using a standard acne lesion assessment (count) diagram and
definitions. Training including photographic examples of each grade were provided to study
personnel. When counting facial acne lesions, it is important that all lesions be counted, both
noninflammatory and inflammatory, examining areas of the forehead, cheeks, and chin and
avoiding the nose.

Subjects completed the following questionnaires at baseline: Medical History, PCOS
Questionnaire (PCOSQ) (PCOS subjects only) [50-52], Brief Symptom Inventory-18
(BSI-18) [53-56], Five Facet Mindfulness Questionnaire (FFMQ) [57-59], Toronto
Mindfulness Scale (TMS) [60], SF-36 [61], Female Sexual Distress Scale (FSDS), Positive
and Negative Affect Schedule (PANAS) [62], and the Perceived Stress Scale-10 (PSS-10)
[63]. The safety questionnaires PHQ-2 and Item #9 of PHQ-9 were also administered at
baseline following the same procedures as described above during the screening visit.
Patient-Reported Outcomes Measurement Information System (PROMIS) Sleep Disturbance
and PROMIS Sleep-Related Impairment surveys were administered at baseline as sleep
disturbances are common and sleep may be an important mediator of the effects of MBSR.
To determine any potential effects of subjects’ expectations on outcomes, the Acupuncture
Expectancy Scale was modified to a Stress Reduction Expectancy Scale (SRES) and
administered to all subjects at baseline [64]. The PCOSQ was administered only to the
PCOS women as it is PCOS-specific and cannot be administered to non-PCOS women. Al
the remaining questionnaires were administered to all subjects (PCOS and non-PCOS).

Prior to completing the TMS questionnaire (the primary outcome), subjects were instructed
to “sit quietly for the next 15 minutes and pay attention to your breathing or anything else
that might arise.” Afterwards, subjects were asked to describe the degree to which each of
the 13 items in the TMS described what they just experienced on a 5-point scale from 0 (not
at all) to 4 (very much). The TMS measures an individual’s ability to be mindful, a mode of
curious, decentered awareness dependent on the development of a composite set of skills.
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At the baseline visit all subjects were given menstrual diaries to record menstrual bleeding
during the study. Subjects were also given Daily Practice Logs to record the time they spent
on home practice. To keep subjects’ study group assignments concealed from blinded study
personnel, the Daily Practice Logs were collected enclosed in envelopes.

After the baseline visit, subjects were randomized to 8 weeks of MBSR or health education
control. Randomization took place in the week prior to the start of the intervention classes.
During the study, all subjects continued to receive usual care from their physicians. All
subjects had been on a stable medical regimen during the 6 weeks prior to screening and
they were advised not to change or discontinue any of their medications during the study
unless directed to do so by their physician. During the study, all subjects were encouraged to
continue their routine activities and they were asked not to take part in any new, additional
health education, exercise or stress reduction program.

2.6.2. Follow-up 8-week visit and 16-week (end of study) visit—Subjects
presented to the GCRC after a 12 hour fast and the procedures in the baseline visit were
repeated as described above. All subjects completed the Follow-up Medical History
questionnaire, including any changes in the use of medications. Salivary cortisol and
menstrual diaries were collected. At the 8-week visit, subjects completed the following two
additional questionnaires: 1) Perceived Outcomes (PO) which asked subjects to rate their
efficacy, satisfaction, and confidence [64] with the intervention, and (2) Ratings and
Description of Barriers (RDB), if any, that prevented the subject from accepting or adhering
to MBSR or health education control. To ensure that the subject’s study group assignment
remained concealed from the blinded study personnel, these questionnaires were handed out
and collected in enclosed envelopes.

2.7. Original protocol

The original protocol for this study included only women with PCOS and randomized
subjects to 1 of 3 groups: 1) MBSR, 2) health education control, or 3) waitlist control. We
randomized 11 PCOS women under the original protocol, in which 2 were randomized to
MBSR, 4 to health education control and 5 to waitlist control. The protocol was
subsequently modified to the current version based on our experience after running the first
set of MBSR and health education classes. The main revisions included dropping the waitlist
group to increase the size of the classes, and opening up the study to non-PCOS women with
overweight/obesity who could also potentially benefit from MBSR. As the revised protocol
and the original protocol are on the same continuum, we expect that these protocol changes
will ultimately benefit the project. The total sample size of 86 includes the 6 women
randomized to MBSR or health education control under the original protocol as the
intervention classes themselves did not change.

2.8. Data Analysis

2.8.1. Sample Size—It is expected that mindfulness outcomes from baseline to week 8
will show very little to no improvement in the health education control arm. It is
hypothesized that mindfulness outcomes from baseline to week 8 will show improvement in
the MBSR treatment arm as compared to the health education control arm. Conservative
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estimates of effect size and variability for sample size estimation were primarily based on an
article by Gayner et al for TMS Total Score, TMS Curiosity Subscale, and TMS
Decentering Subscale and assumed a within-subject correlation coefficient of 0.6 [65].
Further, the sample size estimates were based on the intent-to-treat principle and have been
inflated to account for the potential of 15% subject dropout or non-compliers.

A sample size of 72 (36/group which includes a 15% dropout factor) will provide 90%
power to detect an absolute difference in Toronto Mindfulness Scale (TMS) Total Score
change from baseline to week 8 means between the MBSR and health education control
groups, assuming change from baseline TMS Total Score group means of 0.3 in health
education control and 7.6 in MBSR; a standard deviation of 8.6; and a two-sided test having
type | error of 0.05. Even if the variability is 10% larger than expected, i.e., a standard
deviation of 9.5, we would still have 83% power to detect these same absolute differences in
means between the MBSR and health education control groups. Given the target sample size
of 72, we will have 87% power to detect an absolute difference in TMS Curiosity Subscale
change from baseline to week 8 means between the MBSR and health education control
groups, assuming change from baseline TMS Curiosity Subscale group means of —1.0 in
health education control and 2.8 in MBSR; a standard deviation of 4.7; and a two-sided test
having type | error of 0.05. Given the target sample size of 72, we will have 81% power to
detect an absolute difference in TMS Decentering Subscale change from baseline to week 8
means between the MBSR and health education control groups, assuming change from
baseline TMS Decentering Subscale group means of 1.2 in health education control and 4.9
in MBSR; a standard deviation of 5.0; and a two-sided test having type | error of 0.05.

2.8.2. Statistical analyses—The primary outcome is the Toronto Mindfulness Scale
(TMS) to demonstrate that the MBSR intervention increases mindfulness in the participants.
Secondary outcomes include (1) measures of glucose metabolism: HbAlc, fasting glucose,
fasting insulin and HOMA-IR, (2) lipid profile, (3) androgenic hormone profile: testosterone
and DHEAS, (4) hsCRP as a measure of inflammation, (5) salivary cortisol profile including
the cortisol awakening response (CAR), diurnal cortisol slope, waking cortisol and bedtime
cortisol, (6) blood pressure including MAP, (7) anthropometrics including weight, (8) F-G
hirsutism score, (9) acne, (10) quality of life using the SF-36 in all subjects and the PCOSQ
in PCOS subjects only, (11) BSI-18 as a measure of overall psychological distress that
includes sub scores for anxiety and depression, (12) FFMQ which explores different aspects
of mindfulness, (13) PROMIS Sleep Disturbance and Sleep-Related Impairment, (14)
female sexual distress using the FSDS, (15) perceived stress using PSS-10, (16) positive and
negative affect using PANAS, and (17) other adherence and feasibility measures including
recruitment, retention, class attendance, and home practice.

Data analysis will follow the principle of intent-to-treat (ITT) regardless of subject
compliance with the sessions. PCOS and non-PCOS subjects will be analyzed together in
the primary analysis (MBSR vs. Health Education). Linear mixed-effects models will be fit
and contrasts constructed to assess differences between treatment groups with respect to
changes in continuous outcomes over time [66]. The change from baseline in primary
(Toronto Mindfulness Scale) and secondary continuous outcomes will be the dependent
variables. The independent variables will include treatment group, time of the visit, the
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baseline value of the outcome measure, and potentially confounding variables. We will
adjust for major covariates using linear mixed models. Given a sample size of 72, we should
have adequate power to adjust for some covariates or degrees of freedom [67]. The sample
size should be adequate to account for 2 to 4 covariates in addition to group (2 degrees of
freedom), visit (2 degrees of freedom), and the interaction of visit with group (1 degree of
freedom). We will look at the following variables that may mediate some of the effects of
the intervention and use the 2 to 4 that are most important as covariates in the final model:
age, BMI, use of diabetes medication, use of medication for high blood pressure, adherence,
blood pressure, HbAlc and class size. In this particular setting, analyzing the change from
baseline within a linear mixed-effects models framework can be reduced to multiple linear
regression; however, linear mixed-effects models provide greater flexibility in case of
missing data.

The women with PCOS will be assessed in secondary analyses to provide adequate
information to appropriately power a future study of MBSR in women with PCOS.
Secondary exploratory analyses to generate hypotheses for future studies include: (1)
PCOS:MBSR vs. PCOS:Health Education, (2) PCOS:MBSR vs. non-PCOS:MBSR, (3)
PCOS:Health Education vs. non-PCOS:Health Education.

3.1 Trial Registration and Conduct

The trial was registered at clinicaltrials.gov (NCT01464398) prior to the start of enrollment.
The study protocol, case report forms, and informed consent forms were reviewed and
approved by the IRB of the Pennsylvania State University College of Medicine. Subject
accrual (including accrual of PCOS subjects), subject retention, adherence data, and adverse
events were monitored regularly as outlined in the Data and Safety Monitoring Plan. Any
protocol deviations or violations were reported to the IRB.

3.2. Study Governance

The study is led by the Principal Investigator at the Pennsylvania State University College of
Medicine. The research team meets regularly and includes experts in PCOS, women’s
health, endocrinology, MBSR, biostatistics and clinical trials. There is an independent
monitoring committee, which met regularly via phone to review the conduct and progress of
the trial and make recommendations.

3.3 Study Progress

Eighty-six (86) women, including 31 women with PCOS, have been randomized to MBSR
or health education control for 8 weeks and followed for 16 weeks. We planned to
randomize 72 overweight or obese women, but we actually randomized 86 overweight or
obese women in order to achieve our goal of at least 30 women with PCOS while
maintaining reasonable class sizes. Table 2 shows the demographic and clinical
characteristics of the study participants. Recruitment, intervention and follow-up were
completed in June 2014. We are currently running the proposed assays and preparing to
analyze the data.
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4. Discussion

The purpose of this pilot RCT is to determine the feasibility and effects of MBSR in PCOS
and non-PCOS women who are overweight or obese. We are aware of only one other study
of mindfulness in women with PCOS which showed that a mindfulness-based intervention
significantly improved stress, depression, anxiety and quality of life in 38 women with
PCOS [68]. In the overweight/obese population, mindfulness-based interventions appear to
reduce obesity-related eating behaviors including binge eating and emotional eating [69, 70].
However, the effect on weight loss remains unclear although one study has shown
preliminary efficacy for women attempting to lose weight [71, 72]. Previous studies suggest
that MBSR may also have beneficial effects on blood glucose, blood pressure and
cardiovascular risk factors in patients with type 2 diabetes [44, 73]. The effect on glucose
levels remains unclear as studies have shown mixed results when looking at the effects of
mindfulness-based interventions on hemoglobin Alc [44, 74-76].

In an MBSR trial it is of great importance that the instructor delivering the intervention is
well trained in MBSR. In this study the MBSR instructor was well-trained and also received
regular supervision from a senior MBSR instructor during the study. To further ensure
fidelity to MBSR, we developed fidelity reports for each session including weighted fidelity
items. This allowed us to monitor implementation fidelity throughout the study. The study
MBSR instructor was expected to cover >90% of the material. These fidelity reports also
tracked the quality of presentation and the responsiveness of participants in each session.

As we recruited overweight or obese women, it was important to make clear to the subjects
that the primary focus of the study was stress reduction, not weight reduction. To further
minimize the influence of subjects’ expectations, all subjects were informed that the study
was designed to test the effects of two different types of stress reduction programs, one of
which is combined with health education. Subjects were not told that one program was
hypothesized to be more effective than the other. This limited any bias that could result from
subjects perceiving that they have, or have not, received an effective intervention.

To control for instructor attention and group support, both the MBSR group and the health
education control group received 26 hours of instructor-led class time as 2.5 hour sessions
once a week for 8 weeks plus a 6 hour retreat session. This session schedule and duration is
similar to the standard MBSR format [40, 46]. The instructors recorded attendance at each
session. All subjects in the MBSR and health education control groups were instructed to
spend 25 to 30 minutes a day (for 6 out of 7 days/week) reviewing the course materials,
which included formal and informal mindfulness practices for the MBSR group and review
of health education materials for the health education control group. All subjects were
instructed to keep time logs (Daily Practice Logs) of these home activities, including
comments regarding their experiences with these home activities. All subjects in the MBSR
and health education control group were given the same written guidelines on diet and
exercise at their first intervention session.
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5. Conclusions

We have assembled an interdisciplinary team of experts in MBSR, PCOS, women’s health,
endocrinology, clinical trials and biostatistics to conduct this pilot RCT of MBSR in
overweight/obese women with and without PCOS. Our overall hypothesis is that MBSR will
increase mindfulness and ultimately lead to favorable changes in blood pressure, blood
glucose, psychological distress and quality of life in PCOS and non-PCOS women. This
would support the integration of MBSR with conventional medical treatments to reduce
psychological distress, cardiovascular disease and diabetes in PCOS and non-PCOS women
who are overweight or obese.
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SF-36 Short Form-36
TMS Toronto Mindfulness Scale
TSH Thyroid stimulating hormone.
References
1. Raja-Khan N, Legro RS. Diagnosis and management of polycystic ovary syndrome. J Clin

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Outcomes Manage. 2005; 12(4):218-227.

. Legro RS, et al. Prevalence and predictors of risk for type 2 diabetes mellitus and impaired glucose

tolerance in polycystic ovary syndrome: a prospective, controlled study in 254 affected women. J
Clin Endocrinol Metab. 1999; 84(1):165-9. [PubMed: 9920077]

. Legro RS, et al. Changes in glucose tolerance over time in women with polycystic ovary syndrome:

a controlled study. J Clin Endocrinol Metab. 2005; 90(6):3236—42. [PubMed: 15797965]

. Ehrmann DA, et al. Prevalence of impaired glucose tolerance and diabetes in women with

polycystic ovary syndrome. Diabetes Care. 1999; 22(1):141-6. [PubMed: 10333916]

. Karakas SE, Kim K, Duleba AJ. Determinants of impaired fasting glucose vs. glucose intolerance in

polycystic ovary syndrome. Diabetes Care. 2010; 33(4):887-93. [PubMed: 20067969]

. Legro RS, et al. Prevalence and predictors of dyslipidemia in women with polycystic ovary

syndrome. Am J Med. 2001; 111(8):607-13. [PubMed: 11755503]

. Ehrmann DA. Polycystic ovary syndrome. N Engl J Med. 2005; 352(12):1223-36.
. Lo JC, et al. Epidemiology and adverse cardiovascular risk profile of diagnosed polycystic ovary

syndrome. J Clin Endocrinol Metab. 2006; 91(4):1357-63. [PubMed: 16434451]

. Meyer C, McGrath BP, Teede HJ. Overweight women with polycystic ovary syndrome have

evidence of subclinical cardiovascular disease. J Clin Endocrinol Metab. 2005; 90(10):5711-6.
[PubMed: 16046590]

. Shroff R, et al. Young obese women with polycystic ovary syndrome have evidence of early
coronary atherosclerosis. J Clin Endocrinol Metab. 2007; 92(12):4609-14. [PubMed: 17848406]
Gonzalez F, et al. Evidence of proatherogenic inflammation in polycystic ovary syndrome.
Metabolism. 2009; 58(7):954-62. [PubMed: 19375763]

Himelein MJ, Thatcher SS. Depression and body image among women with polycystic ovary
syndrome. J Health Psychol. 2006; 11(4):613-25. [PubMed: 16769740]

Barnard L, et al. Quality of life and psychological well being in polycystic ovary syndrome. Hum
Reprod. 2007; 22(8):2279-86. [PubMed: 17537782]

Bishop SC, Basch S, Futterweit W. Polycystic ovary syndrome, depression, and affective
disorders. Endocr Pract. 2009; 15(5):475-82. [PubMed: 19454378]

Hollinrake E, et al. Increased risk of depressive disorders in women with polycystic ovary
syndrome. Fertil Steril. 2007; 87(6):1369-76. [PubMed: 17397839]

Adali E, et al. The relationship between clinico-biochemical characteristics and psychiatric distress
in young women with polycystic ovary syndrome. J Int Med Res. 2008; 36(6):1188-96. [PubMed:
19094426]

Benson S, et al. Disturbed stress responses in women with polycystic ovary syndrome.
Psychoneuroendocrinology. 2009; 34(5):727-35. [PubMed: 19150179]

Mansson M, et al. Women with polycystic ovary syndrome are often depressed or anxious--a case
control study. Psychoneuroendocrinology. 2008; 33(8):1132-8. [PubMed: 18672334]

Cargill B, et al. Binge eating, body image, depression, and self-efficacy in an obese clinical
population. Obes Res. 1999; 7(4):379-86. [PubMed: 10440594]

Kushner R, Roth J. Medical evaluation of the obese individual. Psychiatr Clin North Am. 2005;
28(1):89-103. [PubMed: 15733613]

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Raja-Khan et al.

21.

22.

23.

24.

25.

26.

217.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 15

Ogden C, et al. Prevalence of obesity among adults: United States, 2011-2012. 2013 NCHS Data
Brief No. 131. cited 2013 November 18. Available from: http://www.cdc.gov/nchs/data/databriefs/
db131.pdf.

ACOG Committee opinion no. 591: challenges for overweight and obese women. Obstet Gynecol.
2014; 123(3):726-30. [PubMed: 24553171]

Tomiyama A. Weight stigma is stressful: A review of evidence for the Cyclic Obesity/Weight-
Based Stigma model. Appetite. 2014; 82C:8-15. [PubMed: 24997407]

Flegal K, et al. Prevalence and trends in obesity among US adults, 1999-2008. JAMA. 2010;
303(3):235-41. [PubMed: 20071471]

Chrousos GP, Gold PW. A healthy body in a healthy mind--and vice versa--the damaging power of
“uncontrollable” stress. J Clin Endocrinol Metab. 1998; 83(6):1842-5. [PubMed: 9626106]

Black PH. The inflammatory response is an integral part of the stress response: Implications for
atherosclerosis, insulin resistance, type Il diabetes and metabolic syndrome X. Brain Behav
Immun. 2003; 17(5):350-64. [PubMed: 12946657]

Miller G, et al. Pathways linking depression, adiposity, and inflammatory markers in healthy
young adults. 2003; 17(4):276-85.

Raja-Khan N, et al. The physiological basis of complementary and alternative medicines for
polycystic ovary syndrome. Am J Physiol Endocrinol Metab. 2011; 301(1):E1-E10. [PubMed:
21487075]

Ludwig DS, Kabat-Zinn J. Mindfulness in medicine. JAMA. 2008; 300(11):1350-2.
Kimbrough E, et al. Mindfulness intervention for child abuse survivors. J Clin Psychol. 2010;
66(1):17-33. [PubMed: 19998425]

Reibel DK, et al. Mindfulness-based stress reduction and health-related quality of life in a
heterogeneous patient population. Gen Hosp Psychiatry. 2001; 23(4):183-92. [PubMed:
11543844]

Nyklicek I, Kuijpers KF. Effects of mindfulness-based stress reduction intervention on
psychological well-being and quality of life: is increased mindfulness indeed the mechanism? Ann
Behav Med. 2008; 35(3):331-40. [PubMed: 18535870]

Carlson LE, et al. Mindfulness-based stress reduction in relation to quality of life, mood, symptoms
of stress and levels of cortisol, dehydroepiandrosterone sulfate (DHEAS) and melatonin in breast
and prostate cancer outpatients. Psychoneuroendocrinology. 2004; 29(4):448-74. [PubMed:
14749092]

Zawadzki, JK.; Dunaif, A. Diagnostic criteria for polycystic ovary syndrome: towards a rational
approach. In: Dunaif, A.; Givens, JR.; Haseltine, FP.; Merriam, GR., editors. Polycystic ovary
syndrome. Blackwell Scientific; Boston: 1992. p. 377-384.

Hatch R, et al. Hirsutism: implications, etiology, and management. Am J Obstet Gynecol. 1981,
140(7):815-30. [PubMed: 7258262]

Lowe B, Kroenke K, Grafe K. Detecting and monitoring depression with a two-item questionnaire
(PHQ-2). J Psychosom Res. 2005; 58(2):163—71. [PubMed: 15820844]

Kroenke K, Spitzer R, Williams J. The Patient Health Questionnaire-2: validity of a two-item
depression screener. Med Care. 2003; 41(11):1284-92. [PubMed: 14583691]

Kroenke K, Spitzer R, Williams J. The PHQ-9: validity of a brief depression severity measure.
2001; 16(9):606-13.

Dube P, et al. The P4 Screener: Evaluation of a Brief Measure for Assessing Potential Suicide Risk
in 2 Randomized Effectiveness Trials of Primary Care and Oncology Patients. Prim Care
Companion J Clin Psychiatry. 2010; 12(6)

Kabat-Zinn, J. Full catastrophe living: Using the wisdom of your body and mind to face stress,
pain, and illness. Dell; New York: 1990.

Carmody J, Baer RA. Relationships between mindfulness practice and levels of mindfulness,
medical and psychological symptoms and well-being in a mindfulness-based stress reduction
program. J Behav Med. 2008; 31(1):23-33. [PubMed: 17899351]

Davidson RJ, et al. Alterations in brain and immune function produced by mindfulness meditation.
Psychosom Med. 2003; 65(4):564-70. [PubMed: 12883106]

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.


http://www.cdc.gov/nchs/data/databriefs/db131.pdf
http://www.cdc.gov/nchs/data/databriefs/db131.pdf

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Raja-Khan et al.

43.

44,

45.

46.

47.

48.

49.

50.

5L

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Page 16

Del Re AC, et al. Monitoring mindfulness practice quality: an important consideration in
mindfulness practice. Psychother Res. 2013; 23(1):54-66. [PubMed: 23046287]

Rosenzweig S, et al. Mindfulness-based stress reduction is associated with improved glycemic
control in type 2 diabetes mellitus: a pilot study. Altern Ther Health Med. 2007; 13(5):36-8.
[PubMed: 17900040]

Frank JL, et al. The effectiveness of Mindfulness-Based Stress Reduction on educator stress and
well-being: results from a pilot study. Mindfulness. 2013; 4(3):1-9.

Carmody J, Baer RA. How long does a mindfulness-based stress reduction program need to be? A
review of class contact hours and effect sizes for psychological distress. J Clin Psychol. 2009;
65(6):627-38. [PubMed: 19309694]

McCown, D.; Reibel, D.; Micozzi, MS. Teaching Mindfulness: A Practical Guide for Clinicians
and Educators. Springer Science+Business Media; New York: 2010.

Farshchi H, et al. Diet and nutrition in polycystic ovary syndrome (PCOS): pointers for nutritional
management. J Obstet Gynaecol. 2007; 27(8):762—73. [PubMed: 18097891]

Pickering TG, et al. Recommendations for blood pressure measurement in humans and
experimental animals: Part 1: blood pressure measurement in humans: a statement for
professionals from the Subcommittee of Professional and Public Education of the American Heart
Association Council on High Blood Pressure Research. Hypertension. 2005; 45(1):142—-61.
[PubMed: 15611362]

Jones GL, et al. The Polycystic Ovary Syndrome Health-Related Quality of Life Questionnaire
(PCOSQ): a validation. Hum Reprod. 2004; 19(2):371-7. [PubMed: 14747184]

Guyatt G, et al. Health-related quality of life in women with polycystic ovary syndrome, a self-
administered questionnaire, was validated. J Clin Epidemiol. 2004; 57(12):1279-87. [PubMed:
15617954]

Coffey S, Bano G, Mason HD. Health-related quality of life in women with polycystic ovary
syndrome: a comparison with the general population using the Polycystic Ovary Syndrome
Questionnaire (PCOSQ) and the Short Form-36 (SF-36). Gynecol Endocrinol. 2006; 22(2):80-6.
[PubMed: 16603432]

Galdon MJ, et al. Psychometric properties of the Brief Symptom Inventory-18 in a Spanish breast
cancer sample. J Psychosom Res. 2008; 65(6):533-9. [PubMed: 19027441]

Wang J, et al. Examining factorial structure and measurement invariance of the Brief Symptom
Inventory (BSI)-18 among drug users. Addict Behav. 2010; 35(1):23-9. [PubMed: 19733442]
Zabora J, et al. A new psychosocial screening instrument for use with cancer patients.
Psychosomatics. 2001; 42(3):241-6. [PubMed: 11351113]

Meachen SJ, et al. The reliability and validity of the brief symptom inventory-18 in persons with
traumatic brain injury. Arch Phys Med Rehabil. 2008; 89(5):958-65. [PubMed: 18452746]

Baer RA, et al. Construct validity of the five facet mindfulness questionnaire in meditating and
nonmeditating samples. Assessment. 2008; 15(3):329-42. [PubMed: 18310597]

Baer RA, et al. Using self-report assessment methods to explore facets of mindfulness.
Assessment. 2006; 13(1):27-45. [PubMed: 16443717]

Brown KW, Ryan RM. The benefits of being present: mindfulness and its role in psychological
well-being. J Pers Soc Psychol. 2003; 84(4):822-48. [PubMed: 12703651]

Lau MA, et al. The Toronto Mindfulness Scale: development and validation. J Clin Psychol. 2006;
62(12):1445-67. [PubMed: 17019673]

Ware, JE., et al. SF-36® Health Survey Manual and Interpretation Guide. New England Medical
Center, The Health Institute; Boston, MA: 1993.

Watson D, Clark LA, Tellegen A. Development and validation of brief measures of positive and
negative affect: the PANAS scales. J Pers Soc Psychol. 1988; 54(6):1063-70. [PubMed: 3397865]
Cohen, S.; Williamson, G. Perceived stress in a probability sample of the United States. In:
Spacapan, S.; Oskamp, S., editors. The social psychology of health: Claremont Symposium on
applied social psychology. Sage; Newbury Park, CA: 1988.

Mao JJ, et al. Acupuncture expectancy scale: development and preliminary validation in China.
Explore (NY). 2007; 3(4):372-7. [PubMed: 17681257]

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Raja-Khan et al.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Page 17

Gayner B, et al. A randomized controlled trial of mindfulness-based stress reduction to manage
affective symptoms and improve quality of life in gay men living with HIV. J Behav Med. 2011

Laird NM, Ware JH. Random-effects models for longitudinal data. Biometrics. 1982; 38(4):963—
74. [PubMed: 7168798]

Van Belle, G. Statistical Rules of Thumb. John Wiley & Sons; New York, NY: 2002.

Stefanaki C, et al. Impact of a Mindfulness Stress Management Program on Stress, Anxiety,
Depression and Quality of Life in Women with Polycystic Ovary Syndrome: a Randomized
Controlled Trial. Stress. 2014:1-34.

Katterman S, et al. Mindfulness meditation as an intervention for binge eating, emotional eating,
and weight loss: a systematic review. Eat Behav. 2014; 15(2):197-204. [PubMed: 24854804]

O’Reilly G, et al. Mindfulness-based interventions for obesity-related eating behaviours: a
literature review. Obes Rev. 2014; 15(6):453-61. [PubMed: 24636206]

Tapper K, et al. Exploratory randomised controlled trial of a mindfulness-based weight loss
intervention for women. Appetite. 2009; 52(2):396-404. [PubMed: 19101598]

Godsey J. The role of mindfulness based interventions in the treatment of obesity and eating
disorders: an integrative review. Complement Ther Med. 2013; 21(4):430-9. [PubMed: 23876574]
Kopf S, et al. Effects of stress reduction on cardiovascular risk factors in type 2 diabetes patients
with early kidney disease - results of a randomized controlled trial (HEIDIS). Exp Clin Endocrinol
Diabetes. 2014; 122(6):341-9. [PubMed: 24798861]

Tovote K, et al. Individual mindfulness-based cognitive therapy and cognitive behavior therapy for
treating depressive symptoms in patients with diabetes: results of a randomized controlled trial.
Diabetes Care. 2014; 37(9):2427-34. [PubMed: 24898301]

van Son J, et al. The effects of a mindfulness-based intervention on emotional distress, quality of
life, and HbA(Lc) in outpatients with diabetes (DiaMind): a randomized controlled trial. Diabetes
Care. 2013; 36(4):823-30. [PubMed: 23193218]

Youngwanichsetha S, Phumdoung S, Ingkathawornwong T. The effects of mindfulness eating and
yoga exercise on blood sugar levels of pregnant women with gestational diabetes mellitus. Appl
Nurs Res. 2014:50897-1897. [PubMed: 24629718]

Contemp Clin Trials. Author manuscript; available in PMC 2016 March 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Raja-Khan et al.

Page 18

Screening

Identify eligible women with body mass index (BMI) > 25 kg/m?

y

Baseline Assessment

Questionnaires: Toronto Mindfulness Scale (TMS), Short Form-36 (SF-36), PROMIS sleep
instruments, Brief Symptom Inventory-18 (BSI-18), Perceived Stress Scale-10 (PSS-10)

Physical Exam including anthropometrics and vital signs

Laboratory: fasting glucose, fasting insulin, homeostatic index of insulin resistance (HOMA-IR),
hemoglobin Alc, fasting lipid panel, high sensitive C-reactive protein, and salivary cortisol

Safety: Screen for depression and suicidal thinking with Patient Health Questionnaire-2 (PHQ-2)
and 9" item of PHQ-9

Randomize
Treatment

Mindfulness-Based Stress Reduction Health Education Control
(MBSR) (HEC)
2.5 hour session once a week for 8 weeks 2.5 hour session once a week for 8 weeks
& a 6 hour retreat session & a 6 hour retreat session

N «

8-week and 16-week Visits

Baseline assessments are repeated.
Daily Practice Logs are collected.

Primary Outcome: Toronto Mindfulness Scale (TMS)

Secondary Outcomes include blood pressure, glucose,
quality of life, anxiety, and depression

Figure 1.
Overview of study design
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Overview of the Mindfulness-based stress reduction (MBSR) intervention in this study,

Table 1

including the themes, pre-specified fidelity items and their weights

Session Theme Time Fidelity Items Weight
1 Mindfulness as a 2.5hrs | Introductions, guidelines and safety 25
Pathway to Stress Defining mindfulness & examples 25
Reduction Raisin-mindful eating 10
Breath awareness & process 30
Body scan with relaxation cues & process 10
Home practice instructions
2 Stress Physiology 2.5hrs | Body scan with awareness & Introduce 30
Perceptions & Creative standing yoga & process— emphasizing pure 30
Responding awareness 30
Home practice discussion— success & 10
obstacles; Stress reactivity, perception &
creative responding
Introduce breath meditation & process
Home practice instructions
3 Pleasant Events - 2.5 hrs | Breath meditation with instructions on 20
Awareness of posture; Process opening & home practice 30
enjoyment to toxicity & with emphasis on embodiment & ownership 30
Creative Responding of present experience Introduce floor yoga — themes of gentleness, | 10
non-striving, being present, listening to body 10
& process Process Pleasant Events Calendar- tie in
foundations of acceptance and letting go
Introduce walking (if time)
Home practice instructions
4 Unpleasant Events, 2.5hrs | Standing yoga 10
Awareness of Stress Introduce meditation with prominent 30
Reactivity Choice in Responding sensations & process 25
Process Unpleasant Events Calendar- triangle 25
of awareness, noticing patterns, link 10
acceptance Stress defined via literature and experience;
Creative responding: current science and
explore through dialogue/personal experience
or teaching stories
Home practice instructions
5 Patterns 25hrs | Floor yoga 10
& Possibilities Introduce expanded awareness meditation & 30
process 20
Process home practice— process being stuck, 20
shutting down, noticing patterns 10
Creative responding— from habit to choices, 10
tying in foundations of letting be, letting go,
softening & creating space, allowing for new
possibilities
Introduce mindful walking & process, if time
Home practice instructions
6 Interpersonal 25hrs | Yoga 10
Communications — A Sitting meditation with less instruction, more 20
Mindful Approach space, choiceless awareness 10
Discuss Full Day retreat 20
Process home practice— Difficult 30
Communications Calendar 10
Introduce communication styles & process-
noticing assumptions
Home practice instructions
Full Day | Moment to Moment 6 hrs Opening instructions 10
Retreat Presence with Full Review of all practices heretofore 50
Range of Experience Introduce mountain and loving-kindness 30
Closing activity, breaking silence 10
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Session Theme Time Fidelity Items Weight
7 Mindful Listening and 25hrs | Yoga 10
Responding Choiceless awareness 10
Process Full Day retreat 10
Process home practices and interpersonal 20
styles 30
Introduce mindful listening & process 10
Closing meditation (choice) 10
Home practice instructions
8 Endings & Transitions 2.5hrs | Body scan & process 10
— Reflections - Process home practice— no recordings 10
Continuation Yoga 10
Sitting—extended silence & guided reflection 30
over 8 weeks & process 10
Review resources (manual) 20
Group closure 10

End meditation (choice)
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Demographic and clinical characteristics of study participants

Table 2

Mindfulness- Health
Based Stress Education
Overall Reduction Control
(N=86) (N=42) (N=44)
N (%) N (%) N (%)
Race
White 77 (89.5%) | 37(88.1%) | 40 (90.9%)
Black 5 (5.8%) 3(7.1%) 2 (4.6%)
Other 4 (4.7%) 2 (4.8%) 2 (4.6%)
Hispanic Ethnicity 4 (4.7%) 1(2.4%) 3 (6.8%)
Mean (SD) Mean (SD) Mean (SD)
Age (yrs) 445 (12.5) 47.0 (11.5) 42.2 (13.1)
Weight (kg) 103.2 (24.1) | 1042 (21.5) | 102.3 (26.6)
Body Mass Index (kg/m?2) 38.9 (8.7) 39.0 (7.7) 38.8(9.7)
Waist circumference (cm) 43.8 (7.5) 44.3 (8.0) 43.3 (7.0)
Average Systolic Blood Pressure (mm Hg) 124.3 (16.2) 126.2 (16.7) 122.4 (15.7)
Average Diastolic Blood Pressure (mm Hg) 77.7 (8.5) 79.2 (8.6) 76.2 (8.3)
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