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ABSTRACT 

The current study was designed to test the efficacy of a meditation-based 

intervention, mindfulness-based stress reduction (MBSR), for women with stage II breast 

cancer. This prospective randomized study examined the effects of psychological and 

sleep functioning in the MBSR treatment group compared to a control group. The 

treatment consisted of a group format focusing on training participants in mindfulness 

meditation and its application to daily life. Participants in the control group recorded the 

stress management activities they chose to engage in each day. Results indicated that over 

time all participants' psychological well-being improved regardless of experimental 

condition. The MBSR condition did not improve significantly more than the control 

condition. Within the MBSR group, however, those participants reporting greater 

mindfulness meditation practice improved on both sleep and psychological variables 

more than those who practiced less. Implications of the study findings are discussed and 

directions for fijture research are suggested. 
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INTRODUCTION 

The current study was designed to test the efficacy of a meditation-based 

intervention for women with stage II breast cancer. We examined the impact of 

mindfiilness-based stress reduction (MBSR) on psychological distress and sleep 

disturbance as compared to a control condition. This paper briefly highlights 

psychosocial interventions for cancer to provide a rationale for a meditation-based 

intervention. We then report the findings of the present study and discuss the potential 

implications. 
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BACKGROUND AND SIGNIFICANCE 

Researchers in the field agree that in general the diagnosis of cancer elicits greater 

distress than any other disease, regardless of prognosis (Andersen, Anderson, & 

deProsse, 1989; Greer, Moorey, & Baruch, 1992; Stechlin & Beach, 1966). The literature 

documents numerous negative psychological consequences for cancer patients including 

depression, anxiety, anger, and hopelessness (Hann, Winter, & Jacobsen, 1999; 

Meyerowitz, 1980). Depression is the most prevalent psychological problem for cancer 

patients (Derogatis et al., 1983; Lansky et al., 1985), and anxiety is second in frequency 

(Derogatis et al., 1983). 

There are also significant behavioral concomitants of these psychological 

disturbances for the patient including sleep disturbance, disruption of daily activities, and 

greater use of alcohol and drugs (Meyerowitz, 1983). Furthermore, sleep disturbance 

significantly predicts greater subsequent psychological distress (Bleiker, Pouwer, van der 

Ploeg, Leer, & Ader, 2000). 

The experience of cancer, however, does not always result in exclusively negative 

psychological and behavioral consequences. It has been suggested that the field of 

psychosocial oncology has focused preferentially on pathological outcomes in response 

to cancer and has been insufficiently sensitive to the possibilities for personal growth and 

transformation. For example, Collins and colleagues (1990) interviewed 55 cancer 

patients who were within 5 years of the initial diagnosis or cancer recurrence and found 

widespread reports of significant positive changes in personal relationships as well as in 

views of the self and in life priorities. Andrykowski et al. (1993) suggest that cancer 
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should not be viewed as a homogeneously negative event, but as a "psychosocial 

transition, i.e. an event with significant negative implications that can nevertheless cause 

individuals to restructure their attitudes, values, and behaviors, and thus can serve to 

trigger positive psychosocial change" (p. 274). 

Clearly, the experience of breast cancer can cause a great deal of stress, which 

may contribute to psychological distress and sleep disturbance, and yet there is also the 

potential for psychological growth. Therefore interventions designed to help manage 

stress as well as reinterpret it may result in enhanced psychological well-being and sleep 

functioning as well as the enhancement of positive psychological functioning. 

Psychosocial Interventions 

The literature documents the benefits of numerous psychosocial interventions that 

have been employed to help persons with cancer cope with the stress of the disease 

(Simonton & Sherman, 1998). The interventions include psychosocial support (Andersen, 

1992); group psychotherapy (Spiegel & Bloom, 1983; Telch & Telch, 1986); self-

help/self-care promotion (Braden, Mishel, & Longman, 1998); and, hypnosis, imagery 

and relaxation (Spiegel & Bloom, 1983; Post-White, 1993; Gruber, Hersh, Hall et al., 

1993; Fawzy, Fawzy, Hyun, et al., 1993; Walker, Walker, Ogston, et al., 1999). Evidence 

suggests that psychosocial interventions can improve mood (Cunningham & Tocco, 

1989; Cain, Kohom, Quinlan, Latimer, & Schwartz, 1986; Greer, et al., 1992), physical 

fijnctioning (Berglund, Boulund, Gustaggson, &Sjoden, 1994), perceived meaning in life 

(Johnson, 1982), self-efFicacy (Telch & Telch, 1986), and lessen illness-related 
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difficulties (Telch & Telch, 1986; Berglund, Boulund, Gustaggson, Sjoden, 1994) in 

heterogeneous samples of patients with cancer. 

Meditation and Cancer 

Although there has been much research on psychosocial interventions for cancer 

patients, there has been only one controlled randomized trial of a meditation-intervention 

for cancer patients (Speca, Carlson, Goodey, & Angen, 2000). One hundred and nine 

cancer outpatients were randomly assigned to a meditation-based condition or a wait-list 

control group. Results demonstrated that participants in the experimental group had 

significantly lower scores on total mood disturbance, depression, anxiety, anger, and 

confusion as well as increased vigor as compared to the control group. Further, 

participants in the experimental group showed a significant decrease in stress symptoms 

(e.g. less cardiopulmonary and gastrointestinal symptoms). 

Non-randomized studies have also reported positive benefits associated with 

meditation. For example, Meares (1980) reported that 73 patients with advanced cancer 

who attended at least 20 sessions of meditation experienced a significant reduction of 

anxiety and depression. Single case studies also have proven promising (Gersten 1978, 

Meares, 1981,1979, 1976). 

Further, many of the psychosocial intervention studies cited above have included 

components similar to meditation. For example, Fawzy and colleagues (1993) randomly 

assigned participants with malignant melanoma to a psychoeducational treatment group 

or a control group. The psychoeducational group included a stress management 

component comprised of several techniques sharing commonalities with meditation 
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Results from the 6-month follow-up demonstrated that the intervention group had 

significantly decreased negative mood states, and increased NK cell number and NK 

activity. Further, at a 5-year follow-up, 91% of those in the intervention group had 

survived as opposed to only 71% in the control group. 

Another landmark psychosocial intervention study for cancer patients also 

included components similar to meditation. Spiegel and colleagues (1989) conducted a 

prospective intervention study of patients with metastatic breast cancer. The psychosocial 

intervention, "supportive/expressive group therapy", included parallels with mindfulness 

meditation. It included a self-hypnosis exercise and a stress management technique called 

"simple breath awareness exercise" which is very similar to the breathing techniques in 

mindfulness meditation. Findings demonstrated that the year-long weekly psychosocial 

intervention enhanced patients' psychosocial functioning and reduced pain as compared 

to a standard care treatment control group. Further, in a 10-year follow-up, the data 

reported that survival was significantly different, with a mean of 36.3 months in the 

intervention group compared with 18.9 months in the control group. 

Numerous other studies have examined interventions for patients with cancer that 

are comprised of self-regulation strategies, which share commonalties with meditation. 

For example Richardson and colleagues (1997) compared three conditions; (1) guided 

imagery group (sharing components of meditation), (2) support group, and (3) treatment 

as usual control condition for women with breast cancer. The results indicate that 

compared with standard care, both interventions improved coping skills and perceived 

social support and enhanced meaning in life. Further, when comparing imagery and 
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support, imagery participants had less stress, increased vigor, and improved ftjnctional 

and social quality of life. 

The above interventions, which share commonalties with meditation, provide a 

strong rationale for a meditation-based intervention for women with breast cancer. We 

hypothesized that one of the active ingredients in these other studies was the meditation

like element. In light of these findings, the current study examined the efficacy of a 

meditation-based intervention for women with breast cancer 

Mindflilness-Based Stress Reduction 

The intervention was modeled after a well-established cost-effective stress 

reduction program, mindfiilness-based stress reduction (MBSR), developed by Kabat-

Zinn and colleagues at the University of Massachusetts Medical Center (Kabat-Zinn, 

1982). MBSR is an educationally-based program focusing on training in mindfulness 

meditation. It is designed to teach participants to become more aware of, and to relate 

differently to. thoughts, feelings, and body sensations. MBSR helps participants cultivate 

a nonjudging yet discerning observation of all the stimuli that enter their field of 

awareness moment by moment. Mindfiilness practice helps bring greater awareness to the 

"here and now," as the practitioner learns to let go of ruminations about the past and fears 

regarding the future. The essence of mindfulness is a dynamic co-evolution of 

concentration, insight, acknowledgment and acceptance occurring in the present moment 

as it unfolds. 

MBSR is not intended to replace traditional medical therapy, but to work 

adjunctly with it. Research demonstrates substantial effects associated with practicing 
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mindfulness meditation such as decreases in anxiety and depression (Miller, Fletcher, 

Kabat-Zinn, 1995, Shapiro, Schwartz, & Bonner, 1998) as well as decreases in medical 

symptoms (Kabat-Zinn 1993). Further, research suggests that MBSR is an effective 

intervention for prevention of relapse of major depression (Teasdale, Segal, Williams et 

al., 2000, Teasdale, Segal, Williams, 1995). MBSR has also been an effective 

intervention for psoriasis (Bemhard, Kristeller, & Kabat-Zinn, 1988), chronic pain 

(Kabat-Zinn, 1982, Kabat-Zinn, Lipworth, Bumey, 1985), and fybromyalgia (Kaplan, 

Goldenberg, & Galvin-Nadeau, 1993). 

Those completing MBSR also evidence profound changes in their beliefs and 

attitudes regarding themselves and their relationship to the world (Kabat-Zinn, 1996; 

Kabat-Zinn, 1993). Patients show improvements in self-efficacy and motivation and 

enhanced ability to approach stressful events as challenges instead of threats (Kabat-

Zinn, 1993). There is also evidence of a greater sense of control and the ability to let go 

of and accept events that are uncontrollable (Astin, 1997). Further, Kabat-Zinn and 

Skillings (1989) found that levels of stress hardiness (Kobasa, Maddi, & Kahn, 1982) and 

sense of coherence (Antonovsky, 1987) increased after an MBSR intervention. 

Hypotheses 

The research clearly demonstrates that MBSR can have positive effects on both 

psychological and physical well-being. In the present study, we hypothesized that MBSR 

would be an effective adjunctive intervention for women with breast cancer. The specific 

hypotheses of the study were: (1) Participants in the MBSR condition would demonstrate 

significantly decreased psychological distress and enhanced positive psychological 
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functioning as compared to the control condition; (2) Participants in the MBSR condition 

would demonstrate significantly greater sleep fiinctioning as compared to the control 

condition; and (3) Within the MBSR group, improvement would be significantly 

associated with amount of mindfulness practice. 
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METHODS 

Participants 

Participants were recruited from the practices of all medical oncologists in the 

Tucson community. Inclusion criteria were (a) female, (b) age 18-80, (c) fluent in 

English, (d) no current diagnosis of mental illness, (e) have a history of stage II breast 

cancer, (f) currently cancer-free, and (g) within 2 years post-treatment'. 

Justification for stage of cancer. This study focused on women with stage II 

breast cancer. Although not the most advanced stage of disease, women with stage II 

breast cancer experience a great deal of distress due to their diagnosis, treatment, and the 

fear of breast cancer recurrence or metastasis. In addition, by restricting the study to a 

somewhat homogeneous sample, the number of confounding variables is reduced and the 

results are more easily interpreted. 

Justification for phase of treatment. Although breast cancer can cause distress at 

any moment after diagnosis, there appear to be peak periods throughout the patient's 

experience. It has been suggested that the period following completion of treatment can 

be a time of distress and anxiety (Lethborg, Kissane, Bums, & Snyder, 2000; Hoffman, 

1988). At this time, women have completed treatment and now have to face the difficulty 

of waiting and doing "nothing." This seemed to be an ideal period to introduce the 

mindflilness-based stress reduction intervention. 

The sample consisted of 63 women diagnosed with stage II breast cancer who 

were cancer-free at the time of the study. The participants ranged in number of months 

' A 1-month flex period was allowed for the eligibility criteria. One participant greater than 24 months 
post-treatment was included (2S-months post-treatment). 
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post-treatment from 2 to 25 (m=13.4, SD = 6.9). The women ranged in age from 38 to77 

years old (m= 57, SD = 9.7). Forty-seven women were married or in an equivalent 

relationship, 3 were divorced, 4 widowed, and 9 single. Women on average had 2 

children ranging from 0 to 6 children. Fifty-four of the women were non-Hispanic white, 

5 Hispanic, and 2 African American (n=61). Twelve women had completed graduate 

school, 19 were college graduates, 31 high school graduates (n=62). Thirteen women 

worked part time, 22 fiill-time, 19 were retired, and 9 were on disability. 

Design 

The current study implemented a prospective, experimental study design to 

compare a MBSR experimental condition to a Free Choice (FC) control condition for 

women with stage II breast cancer. 

Perspective participants were contacted by phone to assess eligibility and to 

clarify the nature of the study. If eligible, participants completed an initial intake 

interview with the research associate at the Arizona Cancer Center. Demographic and 

disease data were collected and later verified by review of hospital charts. After informed 

consent was received, including agreement to randomization, participants were 

randomized into one of the two conditions. The randomization was balanced with respect 

to one stratification factor: time post-treatment (1-6 months, 7-12 months, 13-18 months, 

19-24 months). 

Two weeks prior to the intervention, all participants completed a battery of self-

report questionnaires including measures of quality of life, psychological distress, sense 

of control, anxiety, depression, sense of coherence, and worry. Further, they completed a 
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daily sleep diary during the week pre- and post-intervention and throughout the 6-week 

intervention. All of the variables were re-assessed at post-intervention, 3-nionths post-

intervention and 9-months post-intervention. 

Measures 

Background Measures. Demographic variables. Age, relationship status, number 

of children, ethnic origin, education level, occupational status. 

Medical and Psychological Background Information. Stage of cancer, time 

elapsed since treatment of cancer, history of depression and/or anxiety. 

Emotional Distress. Profile of Mood States Scale (POMS; McNair et al., 1981). 

65-item Likert intensity rating of mood descriptors generating 6 subscaie scores on 

depression, tension-anxiety, anger-hostility, confusion, vigor, fatigue. Reliability is 

reported at .9. 

Depression. Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, & 

Erbaugh, 1961) is a widely used 21-item self-report measure that can serve as a 

quantitative index of the severity of depressive symptoms during the past week. 

General Worry. Penn State Worry Questionnaire (PENN; Meyer, Miller, 

Metzger, & Borkovec, 1990). This 26-Item inventory is Likert-scale and assesses the trait 

of worry. It has been found to be psychometrically sound with good validity, reliability, 

and internal consistency. 

State and Trait Anxiety. The State-Trait Anxiety Inventory (Form Y)~STAI 

Form I (Spielberger, Gorsuch, & Lushene, 1970) forty item self-report instrument was 

used to measure both state and trait anxiety using a 1 -4 Likert rating scale. 
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Quality of Life. The Functional Assessment of Cancer Treatment-Breast (FACIT-

B) (Brady, et al., 1997) consists of 36 items for evaluating functional impairment and the 

perceived effect of that impairment on quality of life. It is self-administered and ranked 

on a five point Likert scale. The FACIT-B is comprised of five areas of quality of life; 

physical well-being, social/family well-being, emotional well-being, and functional well 

being and nine additional items specifically related to breast cancer. The nine breast 

cancer-specific items include questions related to appearance, sexuality, treatment side 

effects, and stress/illness. The measure is reliable and has a Cronbach's coefficient alpha 

of .9. 

Control. Shapiro Control Inventory (SCO (Shapiro, 1992); This 187-item 

instrument was adapted for the present study to assess one's mode of control describing 

individual's characteristic cognitive/behavioral style of responding to control related 

issues along four different quadrants; positive assertive, positive yielding (acceptance), 

negative assertive, negative yielding. Studies show that the internal reliability of these 

subscale range from .70 to .89; test-retest reliability ranges from .67 to 93. 

Seme of Coherence. (SOC; Antonovsky, 1987) A 29-item scale with high 

reliability and validity measuring the construct of sense of coherence consisting of 

comprehensibility, manageability and meaningflilness. 

Sleep Diary. The use of daily sleep diaries is a staple of assessment procedures in 

insomnia outcome studies. The sleep diary that we use includes entries for naps, sleep 

latency, number and duration of awakenings, total sleep, quality of sleep, feelings upon 

awakening, and whether or not the night in question was a typical night. Estimates of 
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sleep parameters from sleep diaries have been found to be reliable and valid when 

compared to polysomnography (Bootzin & Engle-Friedman, 1981;Coates, et al., 1982). 

Furthermore, daily sleep diaries are the most practical method for evaluating changes in 

sleep over time in the participant's home environment (Lacks & Morin, 1992). 

Mindfiilness Diaries. Participants in the MBSR intervention recorded the amount 

of daily mindfulness practice in a weekly diary. 

Support Diaries. All participants recorded the amount of individual and social 

support/stress management activities they engaged in each day in a weekly diary. 

Qualitative Data. At the end of the final session, participants in the MBSR group 

were given questionnaires to assess the intervention. Using their confidential ID number, 

they responded to the questions, "Do you feel you have got something of lasting value or 

importance from this program?" "On a scale from 1-7 how important has this program 

been to you?" "Please share what benefits you gained from the MBSR program." 

Intervention 

MBSR. The current MBSR intervention consisted of 6 weekly 2-hour sessions and 

one 6-hour silent retreat. Participants received training in the following meditative 

practices (adapted from Kabat-Zinn, 1982). (1) "Sitting Meditation" involving awareness 

of body sensations, thoughts, emotions while continually returning the focus of attention 

to the breath; (2) "Body Scan," a progressive movement of attention through the body 

from toes to head observing any sensations in the different regions of the body; (3) 

"Hatha Yoga," which consists of stretches and postures designed to enhance greater 

awareness and to balance and strengthen the musculoskeletal system. Inherent in all these 

techniques is an emphasis on mindful breathing, continually bringing attention to the 
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breath. A "loving kindness" meditation was also introduced. Further, didactic material 

was presented on the psychological and physiological effects of stress; and cognitive-

behavioral coping tools were introduced as a means to cope with stress. 

Free Choice Control Group. The Free Choice group was presented as an 

opportunity for participants to "freely choose" which stress management and support 

techniques to engage in each week. Participants received a workbook including support, 

resources available in the community, poetry, and a diary for joumaling. Each day they 

were asked to monitor the stress management activities in which they engaged and to 

record the amount of time in a daily diary. They received no formal or structured 

intervention or instruction. 

Statistical Analyses 

We constructed hierarchical regression models using SAS PROC GLM (SAS 

Institute, 1996) with both linear and quadratic main effects and interactions over time to 

examine the study data. In creating these models we were attempting to do three things: 

1) Examine change of the participants over time; 2) Examine individual differences and 

adherence to treatment (e.g. number of children, and amount of stress management 

practiced); and 3) control for initial differences between groups [the hypothesized 

premature disclosure effect (PDE)] in baseline levels of general distress. Below we detail 

each of these. 

Effects of Time. Because we had anticipated curvilinearity of effects over time, we 

constructed regression models with both linear and quadratic main effects and 

interactions of time. The linear effect estimates the overall or average rate of increase or 
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decrease of each outcome variable over time. The quadratic effect estimates the degree 

of acceleration or deceleration of this rate of increase or decrease over time, reflecting the 

magnitude and direction of the curvilinearity of the function. Both effects were 

separately tested for statistical significance and quadratic effects are only reported where 

they added a statistically significant proportion of explained variance over and above that 

explained by the linear model. 

Individual Differences. Because of within group heterogeneity, we focused not 

only on assignment to group but also on individual differences and individual adherence 

with treatment. For example, BDI scores ranged from 0 to 29. Therefore we constructed 

hierarchical regression models with random effects coefficients (Hedecker & 

Mermelstein, 2001) in order to explain the heterogeneities in both baseline levels and 

changes over time in outcome measures based upon these individual differences. In these 

models we took into account several of the individual factors (e.g. number of children, 

relationship, adherence to intervention) to try to understand why people in the same 

group had very discrepant outcomes. It is important to note that even where between 

group differences are significant, models based on individual-level predictors are still 

important in order to explain the large discrepancies in outcomes between study 

participants assigned to the same group. 

Initial Baseline Differences Between Groups (PDE). In a preliminary study of the 

baseline data from this experiment that was reported elsewhere (Shapiro et al 2001), we 

found significant between-group baseline differences in our measures of depression, trait 

anxiety, worry, positive sense of control, quality of life, and sense of coherence. We 
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h>'pothesized these differences were attributed to what we called the Premature 

Disclosure Effect (PDE) of informing participants of their randomized assignment to 

either the experimental or control group prior to the collection of baseline data. From the 

six affected variables, we constructed a single unit-weighted factor scale for general 

psychosocial distress (Gorsuch, 1983), reversing the scoring of the variables that were 

negatively associated with assignment to the experimental (MBSR) treatment (i.e., 

positive sense of control, quality of life, sense of coherence). The Cronbach's alpha of 

this general distress factor was .91, indicating an excellent degree of internal consistency 

among the six indicators. Because of the hypothesized PDE phenomenon, it was decided 

to treat the remainder of the analysis as quasi-experimental, essentially recasting it as a 

nonequivalent groups design, by statistically controlling all other longitudinal study 

variables for the general psychosocial distress factor on which initial differences had been 

detected. This corrective quasi-experimental procedure was implemented in the present 

study. 

However, this corrective procedure was implemented in two different ways for 

two subsets of variables. For all psychological outcome measures, the main effects and 

interactions of general distress with both the linear and quadratic functions of time were 

statistically controlled. This was because we presumed that the causal relations would be 

unidirectional, with psychological distress being assigned causal priority for theoretical 

reasons. Furthermore, changes in psychosocial distress over time that were subsequent to 

baseline levels could be presumed to causally influence the corresponding changes in the 

other outcome variables over time Because the causal relations between psychosocial 
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distress and the sleep quality measures were presumed to be reciprocal rather than 

unidirectional, the sleep quality measures were statistically controlled for just the baseline 

levels of general psychosocial distress. It could not be presumed that subsequent changes 

in psychosocial distress were causally prior to sleep quality because sleep disturbance has 

been found to be a significant predictor of psychological distress (Bleiker, Pouwer, van 

der Ploeg, Leer, & Ader, 2000). 

Thus, any effects of our model predictors reported below should be interpreted as 

estimating the direct effects of the model predictors on the other outcome variables when 

any indirect effects mediated through the general distress factor have been statistically 

controlled. The total effect of each predictor would be computed as the sum of these 

direct effects with the indirect effects that might be mediated by general distress. For 

example, as reported in the previous paper (Shapiro et al. 2001), significant between-

group baseline differences were found in the general distress factor. However, 

controlling for initial differences in general distress, no significant between-group 

baseline differences were found in any of the other psychological or sleep outcome 

measures. This does not necessarily mean that no such differences were observed in 

other outcome measures, but instead that no differences were found that were not 

attributable to the baseline between-group differences in general distress. 
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RESULTS 

Participant Attrition and Adherence 

Sixty-three women were randomized to either the MBSR or the free choice (FC) 

condition (32 FC, 31 MBSR). One woman dropped from the FC condition before 

baseline assessment and before the study period began due to family constraints. One 

woman dropped from the MBSR condition before the study period began due to 

recurrence of her cancer. Fifty-four (86%) of the participants completed post-assessment 

data (28 FC, 26 MBSR). Forty-one (65%) completed the 3-month follow-up assessment 

(23 FC, 18 MBSR). Forty-nine (78%) completed the 9-month follow-up assessment (27 

FC, 22 MBSR). Of the thirty women who began the MBSR program, twenty-six (84%) 

completed at least 4 of the 7 sessions and twenty-four (80%) completed 5 or more. 

Adherence to weekly mindfulness practice is illustrated in Figure la and Figure lb. 

Descriptive Statistics 

Figure 2 displays the standardized means of the general distress factor for the 

intervention and control group across the four assessment points Figures 3-10 display the 

non-standardized residualized means for all of the outcome variables that are not 

contained in the general distress factor. Detailed statistical analyses follow. 

INSERT FIGURES 2-16 ABOUT HERE 
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Analyses of Individual Differences 

Tables 1-10 display the results of the hierarchical random effects regression 

models for all the outcome variables. As described above, the differences between 

experimental and control groups are statistically adjusted for the Premature Disclosure 

Effect (PDE) on general distress and for the individual difference factors hypothesized to 

be relevant to differential responses to treatment. The theoretically specified hierarchical 

order in which the predictors were actually tested for significance is shown and the F-

ratios should be interpreted as testing the semi partial correlation of each successive 

model predictor (Cohen & Cohen, 1983). 

INSERT TABLES ABOUT HERE 

The effects of the predictors that were found statistically significant for each 

outcome variable are described below, with standardized regression coefficients (fi-

weighls) provided in parentheses. These coefficients provide estimates of the magnitudes 

and directions of the significant effects, and were estimated from "restricted" models 

with all nonsignificant predictors removed from the model for greater efficiency of 

parameter estimation (Cohen & Cohen, 1983). For clarity of exposition, the main effects 

and interactions with time of each predictor, including linear and quadratic slopes, are 

presented together regardless of the order in which they were initially tested. Generally, if 

a linear slope was found to be positive, then the quadratic slope was found to be negative; 
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if a linear slope was found to be negative, then the quadratic slope was found to be 

positive. In both cases, these combinations represent "diminishing returns" on the initial 

slope of the function over time. However, such curvilinearities were not universal and 

were only retained in the model where the quadratic term was found statistically 

significant. In those cases, the linear term was also included, whether it was found 

statistically significant by itself or not. Where the linear term was instead found 

significant and the quadratic term was not found significant, only the linear term was 

retained and reported, due to lack of evidence for any curvilinearity and the principle of 

parsimony. Where only main effects were found significant and the interactions with 

neither the linear nor quadratic effects of time were found significant, the main effects 

were described as being on the average level of the criterion over the entire study period. 

The results for each dependent variable examined are reported below. 

General Distress 

Participants with a history of anxiety, depression, or both had significantly 

elevated {fi= +. 375) average levels of distress regardless of experimental condition. This 

means that participants who had a history of aaxiety or depression or both were more 

distressed on average over the entire study period than those without a history. 

Participants with more children also had significantly elevated {fi= +. 168) 

average levels of distress regardless of experimental condition. This means that 

participants who had more children were more distressed on average over the entire study 

period than those who had fewer children. 
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Participants assigned to the MBSR treatment group also had significantly elevated 

{P= +. 434) average levels of general distress. This means that participants who received 

the experimental treatment were more distressed on average over the entire study period 

than those who did not receive the treatment. However, this was due to the dififerent 

initial levels of distress produced by the Premature Disclosure Effect (PDE) documented 

in our previous paper (Shapiro et al., 2001). 

The linear main effect of time on distress was significant and negative (/= -

1.467), and the quadratic main effect of time was significant and positive +1.009). 

This indicated that, on average, distress decreased over time for most subjects, regardless 

of experimental condition, but that this rate of decrease over time was lessening 

Within the experimental group, participants who practiced mindfulness for more 

minutes each week (MBSRDURA) had non-significantly lower (fi= -.192) average levels 

of distress than participants who practiced less. However, the interaction of MBSRDURA 

with time was significant and positive {fi- +. 084), indicating that the general rate of 

decrease of distress over time was reduced by MBSRDURA. The distress of participants 

within the experimental group who devoted more time each week to mindfulness 

practice, therefore, decreased more slowly with time than for those who devoted less time 

to practice. 

Older participants had non-significantly lower - 125) average levels of 

distress regardless of experimental condition. The interaction of age with time was 

significant and positive +. 395), indicating that the rate of decrease of distress over 
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time was reduced by age. The distress of older participants therefore decreased more 

slowly with time. 

Participants who were married or had a significant other (PARTNER) also had 

non-signijicantly lower - .004) average levels of distress regardless of experimental 

condition. The interaction of PARTNER with time was nonsignificant and positive {fi= 

+. 614), with a significant and negative interaction {fi= -.556) with the quadratic effect of 

time. This indicated that PARTNER did not reduce the rate of decrease of distress over 

time but that PARTNER first increased and then decreased their rate of change of general 

distress over time. 

POMS Distress 

Participants with greater general distress had significantly elevated +.961) 

average POMS distress scores regardless of experimental condition. This means that 

participants who had higher general distress had higher scores on average on the POMS 

over the entire study period than those who did not. 

When the positive indirect effect through general distress was statistically 

adjusted for, participants with a history of anxiety, depression or both had significantly 

lower (fi= -.255) average level of POMS distress regardless of experimental condition. 

This means that participants who had a history of mental illness were less distressed on 

average over the entire study period than would be expected from their level of general 

distress as compared with those who did not. 

When statistically adjusted for the positive indirect effect through general distress, 

participants assigned to the MBSR treatment group had significantly lower {fi= 165) 
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average levels of distress. This means that participants who received the experimental 

treatment were less distressed on average over the entire period than would be expected 

from their level of general distress as compared with those in the control condition^ 

When statistically adjusted for the positive main effect of general distress, 

participants who spent more time engaged in supportive sharing with friends and family 

had significantly elevated {fi= +. 173) average POMS distress scores regardless of 

experimental condition. This means that participants who engaged in more social support 

(e.g. talking with a friend) were more distressed on average over the entire study period 

than would be expected from their level of general distress as compared with those who 

did not. 

Positive Yielding Control 

Participants with greater general distress had significamiy lower (y?= 638) 

average levels of the positive yielding mode of control (acceptance) regardless of 

experimental condition. This means that panicipants who had higher distress levels had 

lower levels of acceptance on average over the entire study period than those who had 

lower levels of distress. 

The linear main effect of time on acceptance was non-sigyiificani and negative ip= 

-.048). This indicated that, on average, acceptance did not decrease appreciably overtime 

for most subjects regardless of experimental condition. 

" This is in spile of the fact that the raw means were greatly higher for the MBSR group when not 

controlled for general distress. 
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When statistically adjusted for the negative indirect effect through general 

distress, participants with more children had non-significantly elevated {fi= +.233) 

average levels of acceptance regardless of experimental condition. The interaction of 

number of children with time was significant and positive (^= +. 117), indicating that 

over time acceptance was increased for participants with greater number of children. 

When statistically adjusted for the negative main effect of general distress, 

participants in the experimental condition who practiced mindfulness more frequently 

had non-significantly lower (^= -.085) average levels of acceptance. This means that 

participants who practiced mindfulness more frequently did not have much lower levels 

of acceptance on average over the entire study period than those who had lower 

frequencies of practice. However, the interaction of fi-equency of practice with time was 

significant and negative (fi= -.026), indicating that there was an appreciable rate of 

decrease of acceptance over time with greater frequency of mindfulness practice. 

When statistically adjusted for the negative main effect of general distress, 

participants who engaged in greater amounts of individual stress management practices 

(not including meditation) had non-significantly lower {fi= 182) average levels of 

acceptance regardless of experimental condition. This means that participants who 

engaged in more individual stress-management practices did not have much lower levels 

of acceptance on average over the entire study period than those who had lower levels of 

distress. However, the interaction of individual stress management practices with time 

was significant and positive {fi= +. 087), indicating that participants who engaged in more 

individual stress-management had increasing rates of acceptance over time 



Negative Assertive Control 

The linear main effect of time on the negative assertive mode of control 

(aggressive mode) was nonsignificant and negative -.535), indicating that, on 

average, this mode of control did not decrease appreciably over time for most subjects 

regardless of experimental condition. 

Participants with more children had non-significantly lower -.094) average 

negative assertive control regardless of experimental condition. The interaction of 

number of children with time was non-significant and positive {fi= +. 584), with a 

significant and negative interaction {fi= -.555) with the quadratic effect of time. This 

indicated that having a greater number of children did not generally reduce the rate of 

decrease of the negative assertive mode of control over time but that number of children 

did increase the quadratic effect of time. The magnitude and direction of the quadratic 

term suggests that participants with greater numbers of children first increased and then 

decreased their rate of change of negative assertive control over time. 

Participants belonging to a minority group had non-significantly elevated +. 

016) average levels of the negative assertive mode of control regardless of experimental 

condition. This means that participants who were a member of a minority group did not 

report much greater negative assertive mode of control on average over the entire study 

period than non-minority participants. The interaction of minority status with time was 

non-significant and negative, {fi= - 716), with a significant and positive interaction {fi-

668) with the quadratic effect of time. This indicated that the rate of decrease of the 

negative assertive mode of control of minority participants therefore did not increase 
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more than for those who were not members of a minority. However, the magnitude and 

direction of the quadratic term suggests that minority participants first decreased and 

then increased their rate of change of negative assertive control over time. 

Negative Yielding Control 

Older participants had significantly elevated (fi= +. 192) average levels of 

negative yielding mode of control (helplessness, resignation) regardless of experimental 

condition. This means that older participants had greater levels of negative yielding on 

average over the entire study period than younger participants. 

The linear main effect of time on the negative yielding mode of control was 

significant and negative ifi= -. 126), indicating that on average, this mode of control 

decreased over time for most subjects regardless of experimental condition. 

Participants who practiced mindfulness for greater amounts of time had non-

significantly elevated +. 092) average levels of the negative yielding mode of control. 

However, the interaction of mindfulness practice with time was significant and negative 

{fi= -.090), indicating that the rate of decrease of negative yielding over time was further 

increased by mindfulness practice. Negative yielding therefore decreased more rapidly 

with time for participants who practiced mindfulness for a greater amount of time 

compared to those who practiced less. 

State Anxietv 

Participants with greater general distress had sigruficantly elevated (Ji= +. 831) 

average level of state anxiety regardless of experimental condition. This means that 
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participants who had higher distress levels had higher levels of state anxiety on average 

over the entire study period than those who had lower levels of distress. 

When statistically adjusted for the positive main effect of general distress, 

participants with a history of anxiety, depression or both had significantly lower (P= -

. 186) average levels of state anxiety regardless of experimental condition. This means 

that participants who had a histor\ of anxiety, depression or both had lower levels of state 

anxiety on average over the entire study period than those without a history. 

When statistically adjusted for the positive main effect of general distress, 

participants belonging to a minority group had significantly elevated (fi= +.103) average 

levels of state anxiety regardless of experimental condition. This means that minority 

participants had higher levels of state anxiety on average over the entire study period than 

non-minority participants. 

The linear main effect of time on state anxiety was nonsignificant and positive 

{fi= +.827), indicating that, on average, state anxiety did not increase over time for most 

subjects regardless of experimental condition. The quadratic main effect of time on state 

anxiety was non-significant and negative (fi= -.755). 

Participants who practiced mindfulness for greater amounts of time had 

significantly lower ifi= -.059) average levels of state anxiety. Further, the interaction of 

mindfulness practice with time was significant and negative {p= -.060), indicating that 

the state anxiety over time was reduced more for participants who practiced mindfulness 

for more time compared to those who practiced less. 
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Participants with a greater number of months since their last treatment had non-

significantly elevated (^= +.059) average levels of state anxiety regardless of 

experimental condition. The interaction of months since treatment with time was non

significant and negative {fi= -.698), with a significant and positive {fi= +.609) effect on 

the quadratic effect of time. This indicated that participants with greater months post-

treatment first decreased and then increased their rate of change of state anxiety over 

time 

Sleep Refresh 

Participants with greater baseline distress had significantly lower {fi= -.447) 

average levels of feeling refreshed after sleep regardless of experimental condition. This 

means that participants with higher baseline distress levels reported less feelings of being 

refreshed after sleep on average over the entire study period than those who had lower 

baseline distress scores. 

The linear main effect of time on degree of feeling refreshed after sleep was 

significant and negative (fi= -1.678), and the quadratic main effect of time was significant 

and positive (fi= +1.482). This indicated, on average, feelings of being refreshed 

decreased over time for most subjects, regardless of experimental condition, but that this 

rate of decrease over time was lessening. 

Older participants had non-significantly lower (/9= -.138) average levels of feeling 

refreshed after sleep regardless of experimental condition. The interaction of age with 

time was non-significant and positive {fi= +2.120), with a significant and negative 

interaction {fi= -1.847) with the quadratic effect of time. The magnitude and direction of 
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the quadratic term suggests that levels of feeling refreshed after sleep first increased and 

then decreased for older participants. 

Within the experimental group participants who practiced the informal 

mindfulness practices more had non-significantly lower {fi= -.001) average levels of 

feeling refreshed. This indicates that there were no appreciable differences in average 

distress between those who practiced more compared to those who practiced less. 

However, the interaction of informal mindfulness practice with time was significant and 

positive {p= +.339), with a significant and negative interaction {fi= -.315) with the 

quadratic effect of time. This indicated that infiyrmal mindfiilness practice increased 

feelings of being refreshed over time, however this rate of increase was lessening. 

Sleep Efficiency 

The linear main effect of time on sleep efficiency was non-significant and positive 

iP= +.541) and the quadratic main effect of time was significant and negative 0= - 490). 

This indicated, on average, that sleep efficiency did not increase significantly over time 

for most subjects, regardless of experimental condition. The magnitude and direction of 

the quadratic term suggests that participants first increased and then decreased their rate 

of change of sleep efficiency over time. 

Participants who had a greater number of months since their last treatment had 

significantly lower (J}= -. 179) average sleep efficiency regardless of experimental 

condition. This means that participants with greater months post-treatment reported less 

sleep efficiency on average over the entire study period than those who had lower 

baseline distress scores. The interaction of months since last treatment with time was 



37 

non-significant and negative -.177), with a significant and positive interaction {p= +. 

133) with the quadratic effect of time. This indicated that number of months since last 

treatment did not appreciably affect the rate of change of sleep eflRciency over time. The 

magnitude and direction of the quadratic term suggests that participants with greater 

months post-treatment first decreased and then increased the rate of change of sleep 

efficiency over time. 

Sleep Quality 

Participants with greater baseline distress had significantly lower (fi= -.327) 

average levels of sleep quality regardless of experimental condition. This means that 

participants with higher baseline distress levels reported lower sleep quality on average 

over the entire study period than those who had lower baseline distress scores. 

The linear main effect of time on degree of sleep quality was nonsignificant and 

positive +. 379), and the quadratic main effect of time was significant and negative 

{fi= -.360). This indicated, on average, sleep quality may have increased mildly but not 

significantly over time for most subjects, regardless of experimental condition, but that 

this rate of increase over time was lessening. 

Qualitative Data 

At the conclusion of the MBSR intervention participants rated the intervention 

(Likert-scale, 1-7) on how meaningful the program was in their lives. In addition, they 

responded to an open-ended questionnaire. All responses were confidential, identified by 

patient identification number. The mean score for all study participants on the Likert 

question was 6.2. Further, 100% of participants answered "yes" to the question "Do you 



feel you have got something of lasting value or importance from participating in the 

MBSR program?" Table 2 contains samples of their open-ended responses to the 

question: "Please share what benefits you gained from the Mindfiilness-based Stress 

Reduction Program." 
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DISCUSSION 

The two principle hypothesis of the current study predicted that (1) participants in 

the MBSR condition would demonstrate enhanced psychological and sleep functioning 

compared to the FC control condition; and (2) participants who practiced mindfulness 

meditation more would demonstrate significantly greater improvement. Only the latter of 

these hypotheses was confirmed. None of the predicted between group differences were 

observed. However, when examining individual differences in adherence to treatment, 

participants in the experimental condition who reported greater mindfulness practice did 

demonstrate significant improvement on some measures. This indicates that MBSR. may 

be an effective treatment for women with breast cancer, however, adherence to the 

mindfulness practice is needed for improvement to occur. Another interesting finding was 

that all participants seemed to improve on the psychological measures regardless of 

experimental condition. These findings, as well as directions for future research will be 

discussed subsequently. First, however, we summarize the main study findings. 

The dependent measures assessed by the hierarchical regression models consist of 

(a) psychosocial criteria, and (b) sleep criteria. These can be reviewed by categorizing 

them into 3 sections; I) the overall effects of time, 2) the overall effects of assignment to 

experimental treatment or control condition, and 3) the overall effects of individual 

differences in adherence to treatment. It is important to note that all of these effects were 

controlled for general distress 
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Psychosocial Criteria 

Time. Over the course of the study period, general distress and negative yielding 

control (hopelessness/helplessness) decreased for all participants regardless of 

experimental condition. The POMS distress, state anxiety, positive yielding control, and 

negative assertive control did not change over time. 

Group Assignment. Participants assigned to the MBSR treatment group had 

higher average levels of general distress over the entire study period, which is due to the 

significant baseline differences on this factor (see Shapiro et al 2001). However, when 

statistically adjusted for general distress, participants in the MBSR treatment group had 

lower levels of POMS distress over the entire study period than would be expected from 

their elevated level of general distress. None of the other psychosocial variables were 

affected by group assignment. 

Individual Differences in Adherence to Treatment. Within the experimental group, 

those who practiced mindfulness meditation more had lower levels of state anxiety 

compared to those who practiced less. Further, those who practiced mindfulness more 

continued to demonstrate greater reductions in anxiety over the entire study period. 

However, contrary to this, general distress decreased less for those who practiced 

mindfulness meditation more. Further, we found that participants who practiced 

mindfulness more fi^equently decreased their level of positive yielding control 

(acceptance) over the study period. However, greater mindfulness practice significantly 

reduced negative yielding control (helplessness/hopelessness). These two modes of 
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control were correlated, and thus it is possible that by reducing their feelings of 

helplessness and resignation, positive yielding was simultaneously reduced. 

The reduction in helplessness/hopelessness is an important finding, considering 

that recent research suggests that responding to breast cancer with feelings of 

helplessness/hopelessness increases risk of relapse and death (Watson, Havland, Greer, 

Davidson, & Bliss, 1999). This has been supported by earlier studies fmding that feelings 

of loss of control in response to breast cancer is a significant predictor of first recurrence 

and death from the disease (Pettingale, Morris, Greer, & Haybittle, 1985), and that having 

a helpless attitude toward the disease is related to poor prognosis (Antoni & Goodkin, 

1988; DiClemente & Temoshok, 1985; Jensen, 1987; Pettingale, et al., 1985). 

When statistically adjusted for general distress, participants in both conditions 

who spent more time engaged in supportive sharing with friends and family were more 

distressed (as measured by the POMS distress score) compared with those who spent less 

time. This may simply indicate that women with greater distress sought out more support. 

However, it may also indicate that being involved in a network of reciprocal social 

exchange may itself be experienced as an obligation and an additional stressor. 

Participants in both groups who engaged in more individual support/stress management 

practices had increasing rates of positive yielding control (acceptance) over time. This is 

important, as greater levels of acceptance have been associated with better psychological 

adjustment in women with breast cancer (Astin, Anton-Culver, Schwartz, et al., 1999) 
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Sleep Criteria 

Time. When controlled for baseline distress, on average, feelings of being 

refreshed decreased for most subjects regardless of experimental condition. Sleep 

efficiency and sleep quality may have increased mildly but not significantly over time for 

all participants. 

Group Assignment. There were no differences between groups in sleep variables 

based on assignment to experimental versus control condition. 

Individual Differences in Adherence. Participants in the MBSR condition who 

practiced greater amounts of informal mindfulness practice increased feelings of being 

refreshed after sleep. This indicates that mindfulness may be effective at increasing 

feelings of being refreshed after sleep for women with breast cancer. 

Further Discussion 

Three findings merit further discussion. First, it is meaningful that for many of the 

psychosocial measures, participants improved regardless of experimental condition. 

Participants in both the "active" MBSR condition and the "inactive" FC control condition 

improved. It is plausible, therefore, that we inadvertently compared two active 

treatments. In retrospect, the FC condition had many potentially active ingredients. First, 

the self-monitoring component of the FC condition may have been an active ingredient, 

which contributed to positive change. Participants in the FC condition were asked to 

record the stress management activities they engaged in each day over a period of 6-

weeks. Researchers suggest that self-monitoring may produce behavior change (McFall, 

1970). Further, according to Schwartz's self-regulation theory (1984), attention (the 
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essential ingredient of seif-monitoring), leads to greater physical and psychological well-

being. 

A second active ingredient may have included the frequent contact with friendly, 

empathic study personnel to complete all assessment measures. The care and support 

offered during these interactions may have had a positive effect. Finally, it is plausible 

the control and choice inherent in the FC condition were active ingredients. Participants 

in the FC condition had control over which stress management activities to engage in, in 

an effort to emphasize their autonomy and responsibility. The literature demonstrates 

significant health benefits derived firom a sense of control (Langer & Rodin, 1977). We 

can only speculate that participants in the FC condition felt a greater sense of personal 

choice and fi'eedom. Qualitative data from the participants in this condition would have 

greatly aided in confirming or disconfirming this hypothesis. 

The second point that merits further discussion is the importance of qualitative 

data. We advocate that qualitative data is a valuable complement to quantitative data. 

Qualitative data can provide significant insight into the participant's subjective 

experience. In the present study, the quantitative results did not indicate if the MBSR 

intervention had a meaningful impact on the women's lives in their own estimation. 

However, the participants' subjective reports, captured in the qualitative data, suggest 

that the MBSR program was a significant and valuable experience. For example, 100% of 

the participants answered yes to the question "Do you feel you have got something of 

lasting value or importance from participating in the MBSR program?" This subjective 

experience is not portrayed in the quantitative results. 
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Qualitative data is important for meditation research in particular. The original 

intention of meditation practice is to develop qualities such as compassion, peacefulness, 

and gratitude. It is difficult to fmd valid and reliable quantitative measures to assess these 

qualities. Qualitative data, on the other hand, is able to partially illuminate the extent to 

which participants are able to develop these qualities. 

A final point is the findings indicate that although no group differences were 

found, greater mindfulness practice did predict greater improvement on some of the 

variables. Participants in the MBSR condition who practiced more demonstrated 

enhanced psychological and sleep functioning. This is a critical fmding, suggesting that 

the mindfulness techniques are indeed beneficial, however, they must be practiced to 

have an effect. In spite of the fact that adherence was required for a significant treatment 

effect, the average rates of mindfulness practice, measured in weekly minutes, were 

relatively low. Even at peak compliance, the mean weekly rates translated into an 

average of 5 minutes of daily practice. This is below what is recommended for the 

optimal effectiveness of this technique. We can only speculate what the effect size of the 

MBSR treatment might have been had people actually adhered to the full treatment 

protocol and practiced closer to 30 minutes per day. 

These findings have important implications for treatment in the real world. 

Randomly assigning people to a treatment condition, although desirable for the purpose 

of internal validity of causal inference, has disadvantages in terms of external validity 

Because under real-world conditions, people normally self-select into treatment 

modalities that they find most suitable. If a participant is not willing or motivated to make 
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the time to practice mindfulness, the intervention may not be effective. This finding 

points toward the importance of screening potential participants for MBSR treatment. 

Similar findings have been reported in other areas of clinical research. For example, in a 

recent study of a residential treatment program for homeless alcoholics, it was found that 

a scale measuring Motivation, Readiness, and Suitability for treatment was a significant 

predictor of retention in and compliance with the rehabilitation program, and indirectly 

led to superior treatment outcomes for those clients that were sufficiently high on 

willingness to change (Erickson, Stevens, McKnight, & Figueredo, 1995). 

Further, even if participants' are screened, and only the motivated and committed 

are given treatment, MBSR participants may require more time, attention and practice to 

successfully implement mindfulness practice into their daily lives. Booster sessions as 

well as increased time devoted to the importance of practice during the actual treatment 

sessions may increase the amount of practice. 

Study Limitations and Directions for Future Research 

The limitations of the current study include the following; (1) no true baseline due 

to the PDE, (2) no true "treatment-as-usual" control condition, and (3) no qualitative data 

was collected for the control condition. Despite these limitations the study findings 

contribute to the literature and point toward important directions for future research. 

Most interesting, was the result that participants who practiced the MBSR 

techniques more demonstrated greater improvement on some measures during the course 

of the entire study period. However, the average amount of mindfulness practice was 

relatively low. This suggests that future research should develop appropriate screening 
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protocols for the MBSR treatment to determine if participants are willing and motivated 

to adhere to the intervention. In addition, it points to the need for greater support of 

practice throughout the intervention and afterward. It will be important to experiment 

with ways to increase practice (e.g. lengthening the MBSR intervention, adding booster 

sessions, including a buddy system), to determine ways to promote greater and more 

enduring practice. 

Another direction for future research is attempting to understand why the control 

condition improved. It is plausible that self-monitoring and/or a sense of control and free 

choice may have contributed to the improvements in the control condition. However 

these and additional hypotheses should be explored using rigorous design to precisely 

identify the active ingredients that allowed a minimal control condition to get better. 

Through identifying the specific behaviors, beliefs, and support activities that contributed 

to the control participants' improvement, more comprehensive and tailored interventions 

can be developed. 

Finally, this study illustrates the value of qualitative data in evaluating 

interventions. Future research should complement quantitative data with qualitative data 

to gain greater insight into participants' subjective experiences. Through giving 

participants a chance to openly express their opinions, needs, and experiences, 

researchers can develop interventions with greater depth, sensitivity, and efficacy. 

It is hoped that the findings of the present study and its suggestions for future 

research will help advance the research program on biopsychosocial interventions for 

women with breast cancer. 
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APPENDIX A. HGURES 

Figure la. Minutes of MBSR Practice. Average number of minutes of MBSR practiced 

per week during the 6-week intervention period, 3-month and 9-month follow-up 

assessment period. 
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Figure lb. Matched Means of MBSR Practice. Average number of minutes of MBSR 

practiced per week during the 6-week intervention period, 3-month and 9-month follow-

up assessment period for the 10 participants who completed adherence data at all 3 

assessment points. 
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Figure 2. General Distress. Standardized means of the General Distress Factor for the 

MBSR and PC condition at 4-assessment points; Pre-Intervention, Post-Intervention, 3-

months post-intervention and 9-months post-intervention. 
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Figure 3. State Anxiety. Residualized means of State Anxiety for the MBSR and FC 

condition at 4-assessment points; Pre-Intervention, Post-Intervention, 3-months post-

intervention and 9-months post-intervention. 
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Figure 4. Positive Yielding Control. Residualized means of Positive Yielding Control 

for the MBSR and FC condition at 4-assessment points: Pre-Intervention, Post-

Intervention, 3-months post-intervention and 9-months post-intervention. 
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Figure 5. Negative Yielding Control. Residualized means of Negative Yielding Control 

for the MBSR and FC condition at 4-assessment points; Pre-Intervention, Post-

Intervention, 3-months post-intervention and 9-months post-intervention. 
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Figure 6. Negative Assertive Control. Residualized means of Negative Assertive 

Control for the MBSR and FC condition at 4-assessment points: Pre-Intervention, Post-

Intervention, 3-months post-intervention and 9-months post-intervention. 
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Figure 7. POMS Distress. Residualized means of POMS total distress for the MBSR 

and FC condition at 4-assessment points: Pre-Intervention, Post-Intervention, 3-months 

post-intervention and 9-months post-intervention. 
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Figure 8. Sleep Refresh. Residualized means of feeling refreshed after sleep for the 

MBSR and FC condition at 4-assessment points: Pre-Intervention, Post-Intervention, 3-

months post-intervention and 9-months post-intervention. 
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Figure 9. Sleep Quality. Residualized means of Sleep Quality for the MBSR and FC 

condition at 4-assessment points; Pre-Intervention, Post-Intervention, 3-months post-

intervention and 9-months post-intervention. 
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Figure 10. Sleep Efliciency. Residualized means of Sleep Efficiency for the MBSR and 

FC condition at 4-assessment points; Pre-Intervention, Post-Intervention, 3-months post-

intervention and 9-months post-intervention. 
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APPENDIX B TABLES 

Table 1. General Linear Model for ( jeneral Disi tress 
Predictor DF F Value P r > F  
ANXDEP 1,35 11 56 0.002 
AGE 1, 35 0.24 0.630 
PARTNER 1, 35 0.46 0.503 
CHILDREN 1,35 4.97 0.032 
MINORITY 1,35 3.09 0.088 
MOSLATX 1,35 1.74 0.196 
GROUP 1,35 6.12 0.018 
MBSRFREO 1,35 1.04 0.316 
MBSRDURA 1.35 0.01 0.933 
MBSRFREE 1,35 0.07 0.787 
SUINDIVI 1,35 1.60 0.215 
SUSOCIAL 1,35 1.41 0.244 
TIME 1,35 0.74 0.395 
ANXDEP»Tl 1,35 0.00 0.978 
AGE*Tl 1,35 6.89 0.013 
PARTNER*T1 1,35 0.40 0.532 
CHILDREN^Tl 1,35 2.45 0.126 
MINORITY*Tl 1,35 0.25 0.620 
MOSLATX»Tl 1,35 0.01 0.927 
GR0UP*T1 1,35 0.43 0.515 
MBSRFREO*TI 1,35 0.06 0.806 
MBSRDURA*T1 1,35 4.68 0.038 , 
MBSRFREE*T1 1,35 0.55 0,464 
SUINDIVI*TI 1,35 0.51 0.479 
SUS0CIAL*T1 1, 35 1.50 0.229 
TIME*T2 1,33 21.63 0.001 
ANXDEP*T2 1, 33 0.36 0.554 
AGE*T2 1,33 0.00 0.996 
PARTNER*T2 1, 33 9.19 0.005 
CHILDREN*T2 1, 33 0.00 0.976 
MIN0RITY*T2 1,33 0.55 0.463 

M0SLATX*T2 1, 33 0.14 0.708 
GR0UP*T2 1, 33 3.15 0.085 

MBSRFRE0*T2 1, 33 0 00 J 0.952 
MBSRDURA*T2 1,33 0.91 0.348 
MBSRFREE^T2 1, 33 0.34 0.564 
SUINDIVI*T2 1, 33 0.04 0.843 
SUS0CIAL*T2 1,33 0.75 0.391 



Table 2. General Linear Model for POMS Distress 

Predictor DF F Value Pr>F 
GENERAL L35 221.37 0.001 
ANXDEP 1. 35 13.03 0.001 
AGE L 35 0.25 0.620 
PARTNER 1. 35 0.81 0375 
CHILDREN 1.35 3 13 0086 
MINORITY I. 35 0.94 0 340 
MOSLATX 1.35 1.21 0279 
GROUP 1. 35 4.50 0.041 
MBSRFREO 1. 35 0.51 0.479 
MBSRDURA 1. 35 0.38 0.540 
MBSRFREE Ir 35 1.10 0 302 
si™)ivi 1. 35 1.56 0.220 
SUSOCIAL 1. 35 4.30 0 045 
TI 1. 35 0.85 0.362 
GENERAL»T1 1. 35 0.04 0.841 
ANXDEP*T1 1. 35 2.99 0 093 
AGE*T1 1. 35 0.17 0686 
PARTNER^Tl 1. 35 0.05 0.833 
CHILDREN*T1 1. 35 0.73 0.397 
MINORITY*Tl 1. 35 0.76 0.388 
M0SLATX»T1 1. 35 2.51 0.122 
GROlJP*Tl 1. 35 0.60 0.443 
MBSRFREO*Tl 1.35 0.06 0.815 
MBSRDIJRA*T1 1. 35 1.43 0.240 
MBSRFREE»T1 1. 35 0.01 0.906 
SUINDIVI*TI 1. 35 0.04 0.847 
SUSOCIAL»Tl 1. 35 0.06 0.811 
T1*T2 1. 33 1.13 0.295 
GENERAL*T1*T2 1. 33 0.13 0.721 
ANXDEP*T1*T2 1. 33 3.37 0.076 
AGE*T1»T2 1. 33 0.90 0349 
PARTNER*T1*T2 I. 33 0.02 0895 
CHILDREN*T1 •T2 1. 33 1.46 0.235 
MrNORITY*Tl*T2 1. 33 3.26 0.080 
MOSLATX*Tl»T2 1. 33 1 42 0.242 
GROUP*Tl»T2 1. 33 0.08 0.781 
MBSRFREO»Tl*T2 1. 33 0.05 0832 
MBSRDURA*T1*T2 1. 33 0.48 0.493 
MBSRFRF.E*T1»T2 1. 33 3.35 0.076 
SUINDIVI*T1*T2 1. 33 0.03 0,871 
SUSOCIAL*Tl*T2 1. 33 0.62 0.438 



Table 3. General Linear Model for Positive Yielding Control 

Predictor DF F Value P r > F  
GENERAL 1.35 37.80 0.001 
ANXDEP 1.35 0.43 0.515 
AGE 1.35 0.86 0.359 
PARTNER 1.35 0.33 0.568 
CHILDREN 1.35 3.38 0.075 
MINORITY 1.35 0.01 0.942 
MOSLATX 1.35 0.06 0.802 
GROUP 1.35 0.96 0.335 
MBSRFREO 1.35 0.09 0.771 
MBSRDURA 1.35 2.45 0.127 
MBSRFREE 1,35 1.88 0 180 
SUINDIVI 1.35 2.00 0.166 
SIJSOCIAL 1.35 0.20 0.655 
Tl 1.35 0.92 0.344 
GENERAL*T1 1.35 3.52 0.069 
ANXDEP*T1 1.35 0.05 0.820 
AGE*T1 1.35 0.27 0.610 
PARTNER^Tl 1.35 0.22 0643 
CHILDREN*TI 1.35 6.00 0.020 
MINORITY*Tl 1,35 2.05 0.162 
MOSLATX*Tl 1.35 0.27 0.607 
GROUP*Tl 1.35 0.69 0.413 
MBSRFREO*Tl 1.35 4.20 0.048 
MBSRDURA»T1 1,35 0.52 0.476 
MBSRFREE»T1 1.35 0.28 0.600 
SlJINDIVim 1.35 5.42 0.026 
SIJS0CIAL*T1 1.35 0.65 0.426 
T1*T2 1.33 2.41 0.130 
GENERAL*T1*T2 1.33 0.90 0.351 
ANXDEP*T1*T2 1.33 1.64 0.209 
AGE*Tl*T2 1.33 0.27 0.606 
PARTNER*T1*T2 1.33 0.21 0.653 
CHILDREN*T1*T2 1.33 0.34 0.562 
MIN0RITY*T1»T2 1.33 0.01 0.925 
MOSLATX*Tl*T2 1,33 000 0.970 
GROlJP*Tl*T2 1.33 0.92 0.346 
MBSRFRE0*T1*T2 1.33 0.15 0.699 
MBSRDURA*T1*T2 1.33 0.26 0,614 
MBSRFREE*T1*T2 1.33 0.05 0.818 
SUINDIVI*T1*T2 1.33 0.10 0.756 
SUS0CIAL*Tl*T2 1,33 0.38 0.541 



Table 4. General Linear Model for Negative Assertive Control 

Predictor DF F Value F r > F  
GENERAL 1.35 0.20 0.656 
ANXDEP 1.35 001 0.919 
AGE 1.35 2.95 0.095 
PARTNER 1.35 1.45 0.237 
CHILDREN 135 0.31 0.584 
MINORITY 1.35 1.60 0.215 
MOSLATX 1.35 0.15 0.701 
GROUP 1,35 0.38 0.542 
MBSRFREO 1.35 1.34 0.255 
MBSRDURA 1.35 0.48 0.492 
MBSRFREE 1,35 0.00 0.997 
SUINDIVI 1.35 2.90 0.098 
SUSOCIAL 1.35 0.16 0.693 
TIME 1.35 1.04 0.316 
GENERAL*T1 1.35 0.00 0.997 
ANXDEP*T1 1.35 0.00 0.993 
AGE»T1 1,35 0.43 0.517 
PARTNER»T1 1.35 0.43 0.517 
CHILDREN*T1 1.35 0.10 0.753 
MINORITY*Tl 1.35 0.00 0.968 
MOSLATX»Tl 1.35 0.00 0.948 
GROUP*Tl 1.35 0.22 0.641 
MBSRFREO»Tl 1.35 0.06 0.805 
MBSRDURA*T1 1.35 0.58 0.451 
MBSRFREE^Tl 1.35 1.52 0.225 
SUINDIVI*T1 1.35 2.87 0.099 
SUSOCIAL*Tl 1.35 0.63 0.434 
T1*T2 1.33 0.04 0.836 
GENERAL*T1*T2 1.33 0.44 0.511 
ANXDEP*T1*T2 1.33 1.02 0.321 
AGE*T1*T2 1.33 0.00 0,960 
PARTNER»T1*T2 1.33 0.01 0.936 
CHILDREN»T1*T2 1.33 7.77 0009 
MTNORITY*Tl*T2 1.33 4.28 0.047 
MOSLATX*Tl*T2 1.33 0 16 0690 
GROtJP*Tl*T2 1.33 0.35 0 560 
MBSRFRE0*T1*T2 1.33 0.29 0.593 
MBSRDURA*T1*T2 1.33 1 91 0.176 
MBSRFREE»T1*T2 1.33 1.51 0.228 
SUrNDIVI»Tl*T2 1.33 0.47 0499 
SUSOCIAL*Tl*T2 1.33 0.02 0,892 



Table 5. General Linear Model for Negative Assertive Control 

Predictor DF F Value P r > F  
GENERAL 1.35 0.26 0.615 
ANXDEP 1.35 0.07 0.786 
AGE 1.35 4.19 0.048 
PARTNER 1.35 0.96 0.335 
CHILDREN 1.35 1.55 0.221 
MINORITY 1.35 1.90 0.177 
MOSLATX 1.35 0.19 0.669 
GROUP 1.35 006 0.814 
MBSRFREO 1.35 0.37 0.546 
MBSRDURA 1.35 0.23 0.634 
MBSRFREE 1,35 0.24 0.626 
SUINDIVI 1.35 1.52 0.226 
SUSOCIAL 1.35 0.36 0.555 
T1 1.35 11.47 0.002 
GENERAL^Tl 1.35 0.07 0.793 
ANXDEP*Tl 1.35 1.09 0.303 
AGE*T1 1.35 0.00 0.960 
PARTNER*T1 1.35 0.74 0.395 
CHILDREN*T1 1.35 1.00 0.323 
MIN0RITY*T1 1.35 0.57 0.457 
MOSLATX'Tl 1.35 1.79 0.189 
GROUP*Tl 1.35 0.89 0.352 
MBSRFRE0*T1 1.35 0.99 0.327 
MBSRDURA*TI 1.35 4.48 0.041 
MBSRFREE*T1 1.35 0.02 0.894 
SIJINDIVI*T1 1.35 0.52 0.477 
SUS0CIAL*T1 1.35 0.12 0.728 
TI*T2 1.33 0.17 0.687 
GENERAL*T1*T2 1.33 006 0.801 
ANXDEP«T1*T2 1.33 0.07 0.788 
AGE»T1*T2 1.33 0.57 0.454 
PARTNER»T1*T2 1.33 0.11 0.737 
CHILDREN*T1*T2 1.33 1.05 0.312 
MINORITY*Tl»T2 1.33 0.03 0.870 
MOSLATX*Tl»T2 1.33 0.53 0.471 
GROUP*Tl*T2 1.33 2.02 0.164 
MBSRFRE0*T1*T2 1.33 1.16 0.289 
MBSRDURA*T1*T2 1.33 0.43 0.517 
MBSRFREE*T1*T2 1.33 0.73 0.398 
SUINDIVI*T1*T2 1.33 1.02 0.320 
SUSOCIAL*Tl*T2 1.33 0.79 0.380 



Table 6. General Linear Model for State Anxiety 

Predictor DF F Value P r >  F  
GENERAL 1.35 187.46 0.001 
ANXDEP 1.35 1033 0.003 
AGE 1.35 0.88 0.356 
PARTNER 1.35 0.22 0.641 
CHILDREN 1.35 0.21 0.650 
MINORITY 1.35 4.45 0.042 
MOSLATX 1.35 0.45 0.508 
GROUP 1.35 3 54 0.068 
MBSRFREO 1.35 2.03 0.163 
MBSRDURA 1.35 4.56 0.040 
MBSRFREE 1,35 1 27 0.267 
SIHNDIVI 1.35 1.23 0.276 
SUSOCIAL 1.35 0.62 0.437 
T1 1.35 0 14 0.709 
GENERAL*T1 1.35 1.47 0.234 
ANXDEP*T1 1.35 0 18 0.673 
AGE»T1 1.35 0 92 0.343 
PARTNER*T1 1.35 0.04 0.851 
CHILDREN*T1 1.35 0.61 0.439 
MIN0RITY*T1 1.35 2.02 0.165 
M0SLATX*T1 1.35 1 29 0.264 
GROUP*Tl 1.35 006 0.816 
MBSRFREO*Tl 1.35 0.50 0486 
MBSRDURA*T1 1.35 6.27 0.017 
MBSRFREE*T1 1.35 0.69 0.412 
SUINDIVI*T1 1.35 0.06 0.803 
SUSOCIAL^Tl 1.35 0.36 0.553 
T1*T2 1.33 2.34 0.136 
GENERAL*T1*T2 1.33 2.62 0.115 
ANXDEP«T1*T2 1.33 3.73 0.062 
AGE«T1*T2 1.33 1 64 0.210 
PARTNER»T1»T2 1.33 0.61 0.440 
CHILDREN*T1*T2 1.33 0.71 0406 
MINORITY»Tl»T2 1.33 0.70 0.410 
M0SLATX*T1*T2 1.33 4.12 0 051 
GROUP*Tl»T2 1.33 0.31 0.581 
MBSRFREO*Tl*T2 1.33 2.57 0.119 
MBSRDURA»T1*T2 1.33 0.58 0.450 
MBSRFREE»T1*T2 1.33 0.27 0.607 
SUINDIVI*T1*T2 1.33 0 59 0.447 
SUS0CIAL*T1*T2 1.33 0.30 0.591 



Table 7. General Linear Model for Sleep Refresh 

Predictor DF F Value P r > F  
BASELINE L34 15.25 0.001 
ANXDEP 1.34 0.00 0.980 
AGE L34 0.06 0.811 
PARTNER 1.34 1.62 0.212 
CHILDREN 1.34 0.44 0.514 
MINORITY 1.34 0.30 0.585 
MOSLATX L34 0.13 0.720 
GROUP 1.34 0.20 0.658 
MBSRFREO 1.34 0.11 0.737 
MBSRDURA 1.34 0.01 0.930 
MBSRFREE 1.34 028 0600 
SIJINDIVI 1.34 0.20 0655 
SUSOCIAL 1.34 0.81 0.374 
T1 1.35 4.36 0.044 
ANXDEP*T1 1.35 003 0.854 
AGE»T1 1.35 2.46 0.126 
PARTNER»T1 1.35 1.17 0.287 
CHILDREN*Tl 1.35 0.07 0.788 
MIN0RITY»T1 1.35 0.05 0.829 
MOSLATX»Tl 1.35 0.24 0.630 
GROUP*Tl lr35 0.44 0.513 
MBSRFREO*Tl 1.35 093 0.340 
MBSRDURA»T1 1.35 0.57 0.455 
MBSRFREE*T1 1.35 7.02 0.012 
SUINDIVI*T1 1,35 0.00 0.979 
SUS0CIAL*T1 1,35 0.06 0.806 
T1*T2 1.34 10.56 0.003 
ANXDEP*T1*T2 1.34 0.07 0.798 
AGE*T1*T2 1.34 6.55 0.015 
PARTNER»T1*T2 1.34 1.80 0.189 
CHILDREN*T1*T2 1.34 000 0.979 
MIN0RITY*TI*T2 1.34 2.08 0 158 
M0SLATX*T1»T2 1.34 024 0.627 
GROUP»Tl*T2 1.34 0.52 0.475 
MBSRFREQ*T1*T2 1,34 2 16 0 151 
MBSRDURA*T1»T2 1.34 0.06 0.812 
MBSRFREE»T1*T2 1.34 8.37 0007 
SUINDIVI*T1*T2 1.34 1.67 0.205 
SUS0CIAL*T1*T2 1,34 0.00 0983 
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Table 8. General Linear Model for Sleep Efficiency 

Predictor DF F Value P r > F  
BASELINE 1.34 035 0.560 
ANXDEP 1.34 1 58 0218 
AGE 1.34 1 07 0.308 
PARTNER 1.34 1 16 0.288 
CHILDREN 1.34 0.40 0.531 
MINORITY 1.34 0.28 0.601 
MOSLATX 1.34 6.28 0.017 
GROUP 1.34 0.29 0.595 
MBSRFREO 1.34 0.19 0.662 
MBSRDURA 1.34 0.00 0.960 
MBSRFREE 1.34 028 0,603 
SUINDIVI 1.34 2.06 0.161 
SUSOCIAL 1.34 1.28 0.266 
T1 1.34 000 0.986 
ANXDEP*T1 1.34 006 0.808 
AGE*T1 1.34 1 14 0.293 
PARTNER^Tl 1.34 1 71 0.200 
CHILDREN^Tl 1.34 0 16 0 691 
MINORITY*Tl 1.34 006 0.806 
MOSLATX*TI 1.34 0.27 0.608 
GROUP*Tl 1.34 001 0.929 
MBSRFREO*Tl 1.34 0.21 0.648 
MBSRDURA^Tl 1.34 0.00 0.965 
MBSRFREE*T1 1.34 000 0.974 
SUTNDIVI*T1 1.34 0.21 0.648 
SUSOCIAL*Tl 1.34 044 0.510 
TI»T2 1.33 739 0.010 
ANXDEP*T1*T2 1.33 1.98 0.169 
AGE*T1*T2 1.33 0.15 0.701 
PARTNER»T1*T2 1.33 001 0,927 
CHILDREN*T1*T2 1.33 0.08 0.775 
MIN0RITY*T1*T2 1.33 0 50 0.484 
M0SLATX*T1*T2 1.33 4.64 0,039 
GR0UP*T1*T2 1.33 2 13 0.154 
MBSRFREO*Tl»T2 1.33 096 0.335 
MBSRDURA*T1»T2 1.33 0.88 0.354 
MBSRFREE*T1*T2 1.33 0.39 0.535 
SUINDIVrTl*T2 1.33 0.45 0.509 
SUS0CIAL*T1*T2 1.33 1.61 0.214 



Table 9. General Linear Model for Sleep Quality 

Predictor DF F Value P r > F  
BASELINE 1,34 9.70 0.004 
ANXDEP 1.34 1.40 0.244 
AGE 1.34 0.29 0.593 
PARTNER 1,34 3.04 0.090 
CHILDREN 1.34 2.47 0.125 
MINORITY 1.34 0.15 0.696 
MOSLATX 1.34 026 0616 
GROUP 1.34 0.37 0.545 
MBSRFREO 1.34 0.00 0.953 
MBSRDURA 1.34 0.00 0.948 
MBSRFREE 1,34 0 36 0.551 
SUINDIVl 1.34 0.11 0.737 
SUSOCIAL 1.34 2.18 0.149 
T1 1.35 0.95 0.337 
ANXDEP*T1 1.35 0.01 0.919 
AGE*T1 1.35 000 0.981 
PARTNER»T1 1.35 0.51 0.479 
CHILDREN*T1 1.35 0.01 0930 
MIN0RITY*T1 1.35 026 0 615 
MOSLATX*Tl 1.35 0.95 0.336 
GROUP*Tl 1.35 0.58 0.451 
MBSRFREO*Tl 1.35 0.30 0.587 
MBSRDURA*T1 1.35 0.18 0.673 
MBSRFREE^Tl 1.35 001 0.940 
SUINDIVI*T1 1.35 3 55 0.068 
SUSOCIAL*TI 1.35 0.15 0698 
T1»T2 1.34 5.03 0.032 
ANXDEP»T1»T2 1.34 0.00 0.969 
AGE»TI*T2 1.34 0.95 0336 
PARTNER*T1*T2 1.34 0.12 0.735 
CHILDREN»T1*T2 1.34 0 59 0.448 
MINORITY*Tl*T2 1.34 036 0.551 
MOSLATX*Tl*T2 1.34 0.01 0.908 
GROUP*Tl*T2 1.34 O i l  0.745 
MBSRFREO»Tl»T2 1 34 0.26 0616 
MBSRDURA*T1*T2 1.34 004 0.845 
MBSRFREE»Tl*T2 1.34 1.23 0.275 
SUINDIVl *T1*T2 1.34 002 0.899 
SUSOCIAL*Tl»T2 1.34 0.35 0.557 



Table 10. Key for Predictor Terms 

BASELINE = Baseline Distress 

GENERAL = General Distress 

ANXDEP = History of Anxiety, Depression, or Both 

AGE = Age at entry of study 

PARTNER = Married or Significant Other 

CHILDREN = Number of Children 

MINORITY = Member of a minority group 

MOSLATX = Number of months since last treatment 

GROUP = Experimental versus Control group assignment 

MBSRFREQ = Average number of times per week of MBSR practice 

MBSRDURA = Average minutes per week of MBSR practice 

MBSRFREE = Average times per week of informal practice 

SUINDIVI = Average minutes/week of Individual stress management 

SUSOCIAL = Average minutes/week of Social stress management 

T1 = Linear effect of Time 

T1*T2 = The quadratic effect of Time 
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Table 11. Qualitative Reports. Participants' open-ended responses to the question, "Do 
you feel you have got something of lasting value or importance from participating in the 
MBSR program?" 

"Having been through cancer treatment so many of the treatments were so unpleasant 
both psychically and psychologically that you almost start to feel punished. I began to 
wonder where is the heart in medicine? This program helped me to find it - finally a 
compassionate approach to illness. 

"The answers are within, all I need do is quiet myself long enough to hear them." 

"I gained back a sense of control. When you hear your diagnosis you realize you have no 
control. This program has been instrumental in helping me to realize a control that no 
diagnosis can take away." 

"Accepting things as they are." 

"I now can do anything." 

"I learned I could take time to be with myself I am worth it." 

"Everything is more vivid - colors, emotions, life!" 

"I found peace in myself 

"Learned to love and forgive myself 

"This experience has helped me to be more in tune with myself and to live for the 
moment" 

"I feel a greater sense of control" 

"I learned more about myself and my relationship with other people" 

"I learned to listen to myself 
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Introduction 

The current study was designed to explore the effects of a meditation-based 

intervention for women with stage II breast cancer. This paper reports the results of the 

impact of mindflilness-based stress reduction (MBSR) on immunological parameters. We 

first briefly summarize the potential impact of cancer on psychological stress and the 

immune function. We then highlight the findings of previous psychosocial interventions 

for cancer patients that have had an impact on immunological functioning. Finally we 

report the results from the current study and discuss future directions. 

Background and significance 

Researchers in the field agree that in general the diagnosis of cancer elicits greater 

distress than any other disease, regardless of prognosis (Andersen, Anderson, & 

deProsse, 1989; Greer, Moorey, & Baruch, 1992, Stechlin & Beach, 1966). The literature 

documents numerous negative psychological consequences for cancer patients including 

depression, anxiety, anger, and hopelessness (Hann, Winter, & Jacobsen, 1999, 

Meyerowitz, 1980). Depression is the most prevalent psychological problem for cancer 

patients (Derogatis et al., 1983, Lansky et al., 1985), and anxiety is second in frequency 

(Derogatis et al., 1983). 

The increase of psychological distress due to the disease may itself adversely 

effect the immune system. The literature demonstrates that psychological distress has 

been associated with deleterious alterations of immune response (Herbert & Cohen, 1993, 

Kiecolt-Glaser, Marucha, Malarkey, Mercado, Glaser, 1995). For example the experience 
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of stress has been linked to depressed immune function, including reduced natural killer 

(NK) cell cytotoxicity (O'Leary, 1990; Levy, Herberman, Lippman, D'Angelo, Lee, 

1991; Bovbjerg, 1990). In a study of early-stage breast cancer patients, stress was 

correlated with sustained depression of NK cell activity (Levy, Herberman, Lippman, 

d'Angelo, 1987). Further, a reduction in NK cell activity has been associated with tumor 

progression and recurrence (Anderson, Kiecolt-Glaser and Glaser, 1994; Akimoto et al, 

1986; Levy, Herberman, Lippman, d'Angelo, 1987). Therefore interventions for cancer 

patients designed to help manage stress may result in enhanced immune functioning. 

Psychosocial Interventions and Immune Functioning 

Numerous diverse interventions have been employed to help persons with cancer 

cope with the stress of the disease (Simonton & Sherman, 1998). These include 

psychosocial support (Andersen, 1992); group psychotherapy (Spiegel & Bloom, 1983; 

Telch & Telch, 1986); self-help/self-care promotion (Braden, Mishel, Longman, 1998); 

and, hypnosis, imagery and relaxation (Spiegel & Bloom, 1983; Post-White, 1993, 

Gruber, Hersh, Hall et al, 1993; Fawzy, Fawzy, Hyun, et al, 1993, Walker, Walker, 

Ogston, et al., 1999). However, there have been only a handful of studies with cancer 

patients that have explored whether psychological interventions might alter immune 

activity (Richarson et al, 1997; Gruber, Hersh, Hall et al, 1993; Fawzy, Fawzy, Hyun, et 

al, 1993). Evidence from these studies suggest that psychological interventions can effect 

immune parameters 

Meditation and Cancer 
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To date, there have been no controlled trials of the effects on immune parameters 

of a meditation-intervention for cancer patients. However, many of the psychosocial 

intervention studies cited above have included components similar to meditation. For 

example, Fawzy and colleagues (1993) randomly assigned participants with malignant 

melanoma to a psychoeducational treatment group or a control group. The 

psychoeducational group included a stress management component comprised of several 

techniques sharing commonalities with meditation. Results fi-om the 6-month follow-up 

demonstrated that the intervention group demonstrated a significant reduction in 

percentage of CD4 T helper cells (CD4) and increased NK cell number and NK activity, 

as well as decreased negative mood states. Further, at a 5-year follow-up, 91% of those in 

the intervention group had survived as opposed to only 71% in the control group. 

Another landmark psychosocial intervention study for cancer patients also 

included components similar to meditation. Spiegel et al. (1989) conducted a prospective 

intervention study of patients with metastatic breast cancer. The psychosocial 

intervention, "supponive/expressive group therapy", included parallels with mindfulness 

meditation. It included a self-hypnosis exercise and stress management technique called 

"simple breath awareness exercise" which is very similar to the breathing techniques in 

mindfulness meditation. Findings demonstrated that the yearlong weekly psychosocial 

intervention enhanced patients' psychosocial functioning and reduced pain as compared 

to a standard care treatment control group. Further, in a 10-year follow-up, the data 

reported that survival was significantly different, with a mean of 36.3 months in the 

intervention group compared with 18.9 months in the control group. 
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Numerous other studies have examined interventions for patients with cancer that 

are comprised of self-regulation strategies, which share conunonalties with meditation. A 

study examining the effectiveness of 9 weeks of biofeedback-assisted relaxation and 

imagery practice for women with breast cancer reported that following treatment, the 

experimental group demonstrated increased mixed lymphocyte responsiveness, increased 

lymphproliferative responsiveness to concanavalin A, and differences in numbers of 

circulating white blood cells, lymphocytes, and plasma immunolglobulin G (IgG) relative 

to wait-list controls (Gruber et al 1993). 

Richardson and colleagues (1997) compared the effects of a 6-week imagery 

group with a support group and a control condition for early stage breast cancer patients 

who had completed treatment and average of 11 months earlier. Relative to controls, 

women in both intervention groups reported significant improvements on a number of 

psychological measures, but no differential effects on measures of cellular immune 

function or NK cell activity. However, they did find that women participants in the 

imagery group demonstrated increased NK cell activity as a function of greater amounts 

of imagery practice. Two other intervention studies with early-stage breast cancer 

patients found that imagery and relaxation modified immune function, but did not affect 

psychosocial measures (Gruber GL, Hersh SP, Hall NRS, et al. 1993, Schedlowski, et al 

1994). 

These interventions were comprised of self-regulation strategies, which share 

commonalties with meditation, and thus lend support and rationale for a meditation-based 

intervention for women with breast cancer. In light of these findings, we examined the 
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efficacy of a well-established meditation-based intervention, mindflilness-based stress 

reduction (MBSR), for women with breast cancer. The three principle hypotheses 

regarding the inunune system were: (1) Participants in the MBSR condition would 

demonstrate significant alterations in immune parameters as compared to the control 

group and; (2) Alterations in immune parameters would be significantly related to 

amount of individual participation in either the mindfulness intervention or the free 

choice condition (e.g. amount of mindfulness practice and amount of social support 

activities recorded); and (3) Immune parameters would be significantly related to 

psychological distress (specifically anxiety and depression). 

Method 

Participants 

Participants were recruited from the practices of ail medical oncologists in the 

Tucson community. Inclusion criteria were (a) female; (b) age 18-80; (c) fluent in 

English; (d) no current diagnosis of mental illness; (e) have a history of stage II breast 

cancer; (0 currently cancer-free; and (g) within 2 years post-treatment^. 

The sample consisted of 63 women diagnosed with stage II breast cancer who 

were cancer-free at the time of the study. The participants ranged in number of months 

post-treatment from 2 to 25 (m=13.4, SD = 6.9). The women ranged in age from 38 to77 

(m= 57, SD = 9.7). Forty-seven women were married or in an equivalent relationship, 3 

were divorced, 4 widowed, and 9 single. Women on average had 2 children ranging from 

0 to 6 children. Fifty-four of the women were non-Hispanic white, 5 Hispanic, and 2 

African American (n=61). Twelve women had completed graduate school, 19 were 

college graduates, 31 high school graduates (n=62). Thirteen women worked part time, 

22 fijll-time, 19 were retired, and 9 were on disability. 

^ A I-month fle.\ period was allowed for the eligibility criteria. One participant greater than 24 months 
post-treatment was included (25-months post-treatment). 
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Design 

The current study implemented a prospective, experimental study design to 

compare a MBSR experimental condition to a Free Choice control condition for women 

with stage n breast cancer. 

Perspective participants were contacted by phone to assess eligibility and to 

clarify the nature of the study. If eligible, participants came to the Arizona Cancer Center 

for an initial intake interview with the research associate. Demographic and disease data 

were collected and later verified by review of hospital charts. After informed consent was 

received, including agreement to randomization, participants were randomized into one 

of the two conditions. The randomization was balanced with respect to one stratification 

factor, time post-treatment (1-6 months, 7-12 months, 13-18 months, 19-24 months). This 

was done to ensure balance across groups for the amount of time elapsed since the 

participants' last chemotherapy or radiation treatment, as these treatments have been 

shown to affect the immune system. 

Blood draws assessing immunological functioning occurred two weeks prior to 

intervention. All of the variables were re-assessed at post-intervention, 3-months post-

intervention'*, and 9-months post-intervention. 

Measures 

Immune Parameters. To assess general immune function, lymphocyte numbers 

and functions were measured. CD4 T helper cells (CD4), CDS cytotoxic T cells (CDS), 

and CD 16/56 NK cells were enumerated from whole blood on a Becton Dickinson 

FACScan flow cytometer using antibodies (Becton Dickinson Diagnostics) specific for 

each immune cell lineage. Percentages of each lymphocyte subset were calculated based 

upon 10,000 events collected by the flow cytometer. Serum immunoglobulin levels were 

measured by standard capture ELISAs for IgG and IgM (Jackson Laboratories). 

Depression. Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, & 

Erbaugh, 1961) is a widely used 21-item self-report measure that can serve as a 

quantitative index of the severity of depressive symptoms during the past week. 

'' Immune parameters were not measured at 3-months post-intervention. 
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State and Trait Anxiety. The State-Trait Anxiety Inventory (Form Y)~STAI 

Form 1 (Spielberger, Gorsuch, & Lushene, 1970) forty item self-report instrument was 

used to measure both state and trait anxiety using a 1-4 Likert rating scale. 

Mindfulness Diaries. Participants in the MBSR intervention recorded the amount 

of daily mindfulness practice in a weekly diary. 

Support Diaries. All participants recorded the amount of individual and social 

support/stress management activities they engaged in each day in a weekly diary. 

Intervention 

MBSR. The intervention was modeled after a well-established cost-effective stress 

reduction program, mindfulness-based stress reduction (MBSR), developed by Kabat-

Zinn and colleagues at the University of Massachusetts Medical Center (Kabat-Zinn, 

1982). MBSR is an educationally based program focusing on training in mindfulness 

meditation. It is designed to teach participants to become more aware of, and to relate 

differently to, thoughts, feelings, and body sensations. MBSR helps participants cultivate 

a nonjudging yet discerning observation of all the stimuli that enter their field of 

awareness moment by moment. Mindfulness practice helps bring greater awareness to the 

"here and now", as the practitioner learns to let go of ruminations about the past and fears 

regarding the future. The essence of mindfulness is a dynamic co-evolution of 

concentration, insight, acknowledgment and acceptance occurring in the present moment 

as it unfolds. 

The current intervention consisted of 6 weekly 2-hour sessions and one 6-hour 

silent retreat. Participants received training in the following meditative practices (adapted 

from Kabat-Zinn, 1982); (I) "Sitting Meditation" involving awareness of body 

sensations, thoughts, emotions while continually returning the focus of attention to the 

breath; (2) "Body Scan," a progressive movement of attention through the body from toes 

to head observing any sensations in the different regions of the body; (3) "Hatha Yoga," 

which consists of stretches and postures designed to enhance greater awareness and to 

balance and strengthen the musculoskeletal system. Inherent in all these techniques is an 

emphasis on mindful breathing, continually bringing attention to the breath. A "loving 
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kindness" meditation was also introduced. Further, didactic material was presented on the 

psychological and physiological effects of stress and cognitive-behavioral coping tools 

were introduced as a means to cope with stress. 

Free Choice Control Group. The Free Choice group was presented as an 

opportunity for participants to "freely choose" which stress management and support 

techniques to engage in each week. Participants received a workbook including support, 

resources available in the community, poetry, and a diary for joumaling. Each day they 

were asked to monitor the stress management activates in which they engaged and to 

record the amount of time in a weekly diary. They received no formal or structured 

intervention or instruction. 

Statistical Analvses 

Five split-plot ANOVAs were performed for each of the five immune variables 

(CD4, CDS, NK cells, IgG, IgM) testing for significant differences (1) between groups; 

(2) over time; and (3) interaction between groups and time. The between groups variable 

was tested against the variance between individual subject means; the time variable and 

the group by time interaction were tested against the subject by time interaction error 

variance. In addition, simple bivariate correlations at all 3 time points were conducted 

between all of the immune variables and individual participation in both the experimental 

and control conditions (frequency of mindfulness practice, duration of mindfulness 

practice, amount of time spent in social support activities, amount of time spent in 

individual stress management activities). Further, bivariate correlations between all the 

immune variables and the number of months since participants' final treatment were 

performed. Finally, bivariate correlations at all 3 time points were conducted between all 

of the immune variables and depression (BDI) and anxiety (Trait Anxiety) measures. 

Results 

Participant Attrition 

63 women were randomized to either the MBSR or the free choice (FC) condition 

(32 FC, 31 MBSR). One woman dropped from the FC condition before baseline 

assessment and before the study period began due to family constraints. One woman 
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dropped from the MBSR condition before the study period began due to recurrence of her 

cancer. 54 (86%) of the participants completed post-assessment data (28 FC, 26 MBSR). 

49 (78%) completed the 9-month follow-up assessment (27 FC, 22 MBSR). Of the 30 

women who began the MBSR program, 26 (84%) completed at least 4 of the 7 sessions 

and 24 (80%) completed 5 or more. 

Descriptive Data 

Figures 1-5 display the raw means for all the outcome variables, including the 

subscales of general distress. These means are disaggregated by experimental and 

control groups as well as time. 

Between Group Comparisons 

There was no significant main effect of group on percentage of the CD4 T helper 

cells, however there was both a significant main effect of time and a significant group by 

time interaction. The overall trend was for CD4 to decrease with time, however, there 

was a greater reduction of CD4 with time in the experimental group as compared to the 

control group (see Table 1). 

There was no significant main effect by group on percentage of CDS T cytotoxic 

cells. There was a significant main effect of time and no significant group by time 

interaction. Overall this indicates that there was a significant decrease of CDS with time 

and the magnitude of this decrease was not significantly different between groups (see 

Table 1). 

There were no significant main effects by group on the percentage of NK cells. 

Further there was no significant main effect of time or the interaction of group by time 

(see Table 1). 

There was a significant main effect by group for the IgG levels. The experimental 

group's overall mean was significantly higher than that of the control group. There was 

also a significant main effect of time but no significant group by time interaction. The 

overall effect of time was a decrease in IgG, and the magnitude of this decrease was the 

same for both groups (see Table 1). 
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There was a significant main efifect by group for the IgM levels. The experimental 

group's overall mean was significantly higher than that of the control group. There was 

also a significant main effect of time but no significant group by time interaction. The 

overall effect of time was a decrease in IgM, and the magnitude of this decrease was the 

same for both groups (see Table 1). 

Bivariate Correlations 

Simple bivariate correlations revealed no relationship of any of the individual 

participation variables immediately following the intervention. However, at the 9-month 

follow-up assessment, both fi-equency of mindfulness practice (-.39) and total time 

devoted to mindftilness practice (-.34) were significantly negatively correlated with CD4 

helper lymphocytes. This indicates that greater mindfulness practice was associated with 

lower CD4 lymphocytes. 

With regards to the psychosocial variables, bivariate correlations at all 3 time 

points revealed no relationship of any of the immune variables with depression or 

anxiety. 

Discussion 

The present findings are difRcuh to interpret. Most surprising is the lack of 

correlation between any of the immune measures and psychological distress. The 

literature demonstrates a clear association between depression/psychological distress and 

NK cells (Kiecolt-Glaser et al, 1984; Glaser et al, 1985; Nerozzi et al, 1989; Irwin, 

Patterson, Smith; 1990), CD4 and CDS cells (Kemeny, Cohen, Zegans, Conant, 1989), 

And yet, the findings from this exploratory study indicated no correlation between the 

immune and psychological variables. 

In addition, contrary to our predictions, the data indicated almost no between 

group differences. Numerous studies in the literature report a significant change in 

immune parameters due to psychological intervention (Fawzy et al., 1990, 1993; Gruber, 
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Hersh, Hall, et al. 1993, Schedlowski, et al 1994; Richardson et al., 1997), and yet there 

are also many studies that have found no differences between intervention and control 

groups across different immune parameters (Larson et al., 2000; Pennebaker et al., 1988; 

Kiecolt-Glaser et al., 1986). For example, Larson et al (2000) found no significant 

differences between a psychological intervention for cancer patients and a control 

condition. 

The above findings, which did not support our original hypotheses may have been 

due to the small sample size and lack of statistical power, or due to the methodological 

limitations discussed below. 

The one significant between group difference found was a greater reduction in 

percentage of helper T cells in the experimental group as compared to the control group. 

This finding is consistent with previous research (van der Pompe, Duivenvoorden, 

Antoni, Visser, Heijnen, 1997; Fawzy et al, 1990). van der Pompe and colleagues 

examined the effects of experiential-existential group psychotherapy for cancer patients 

who had been treated for early stage breast cancer. They found a similar decrease in 

percentage of helper T cells. The authors interpreted these findings as indicating that the 

intervention had normalized the function of the immune system. Further, although the 

literature is mixed, an association between stress and increased helper T cells has been 

reported (Liang et al., 1997). Therefore, it is plausible that by reducing stress, the MBSR 

intervention reduced the helper T cells. Our finding that participants engaging in greater 

mindfulness practice demonstrated greater reductions in their percentage of helper cells 

also supports this interpretation. 
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Another interesting finding is that both groups decreased significantly over time 

in the concentration of serum immunolgobulins (IgG, IgM) and percentage of cytotoxic 

lymphocytes (CDS). Increases in the concentration of serum immunolgobulins have been 

associated with fear inducing tasks (Ursin et al., 1984) as well as psychological stress 

(Glaser, Mehl, Penn, Speicher, & Kiecolt-Glaser, 1986). Increases in percentage of CDS 

cells have also been associated with psychological stress (Brosschot et al., 1992; 

Marsland et al, 1995; Mills et al, 1995). Therefore, a decrease in IgG, IgM, and CDS may 

indicate a decrease in psychological distress for all participants, consistent with the 

psychological data for this study reported elsewhere (Shapiro et al., 2001). 

We interpret all of the present findings cautiously due to significant 

methodological limitations. When attempting to detect change in immune responses to 

psychological states, numerous methodological issues should be addressed. Leaders in 

the field of psychoneuroimmunology agree that it is essential to consider the following: 

(I) the susceptibility of immune function to nutrition, and lifestyle; (2) the variability of 

values associated with drawing blood and the need to use reliable laboratory assay to 

reduce error variance; and (3) the importance of timing blood assessments to control for 

diurnal variation (Uchino, Kiecolt-Glaser, & Glaser, 2000; Schulz and Schuiz, 1992). 

Unfortunately, many of these limitations are found in the present study. First, data on 

nutrition, exercise, lifestyle factors, and stress levels was not recorded. Second, reliability 

of blood assays may have been compromised due to the differing equipment and 

personnel involved in the immunology laboratory. Third, immunological assessment was 
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completed at vaiying times of day without considering the effects of circadian rhythm 

and diumal variation. These limitations limit the interpretabiiity of the present data. 

Conclusion 

This exploratory study represents an initial attempt to examine the immunological 

effects of a meditation-based intervention for women with breast cancer. Although the 

results must be interpreted cautiously due to the number of potential methodological 

limitations, the findings are nonetheless interesting. Most interesting perhaps is that the 

MBSR group demonstrated greater reductions in percentage of CD4 T helper cells as 

compared to the control group, and further, that increased mindfulness practice was 

associated with even greater reduction. 

Additional investigation into this area is required, taking into consideration the 

complex methodological issues surrounding the field of psychoneuroimmunology. 

Further, it is crucial to determine if immunological changes generated by psychosocial 

interventions are sufficiently robust to alter clinical status. It is hoped that continued 

exploration in this field will lead toward advancing the research program on 

biopsychosocial interventions for women with stage II breast cancer, and will deepen the 

understanding of the connection between mind and body. 
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Figure 1. CD4 Lymphocytes. Standardized means of CD4 Lymphocytes for the MBSR 

and PC condition at 3-assessment points; Pre-Intervention, Post-Intervention, and 9-

months post-intervention. 
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Figure 2. CDS Lymphocytes. Standardized means of CDS Lymphocytes for the MBSR 

and FC condition at 3-assessment points; Pre-Intervention, Post-Intervention, and 9-

months post-intervention. 
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Figure 3. NK cells. Standardized means of NK cells for the MBSR and FC condition at 

3-assessment points. Pre-Intervention, Post-Intervention, and 9-months post-intervention. 
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Figure 4. IgG Levels. Standardized means of IgG for the MBSR and FC condition at 3-

assessment points. Pre-lntervention, Post-Intervention, and 9-months post-intervention. 
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Figure 5. IgM Levels. Standardized means of IgM for the MBSR and FC condition at 3-

assessment points; Pre-Intervention, Post-Intervention, and 9-months post-intervention. 
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Table I. 

CD4 T helper cells 

DF F P(Ho) 

Group 1,59 0.30 .5874 
Time 2, 100 3.41 .0001 
Group by Time 2, 100 4.42 .0145 

CDS T cytotoxic cells 

DF F P(Ho) 
Group 1,59 0.05 .8162 
Time 2, 101 15.66 .0001 
Group by Time 2, 101 0.41 .6676 

NK Cells 

DF F P(Ho) 
Group 1,59 0.83 .3657 
Time 2, 99 1.13 .3286 
Group by Time 2, 99 1.87 .1599 

IgG 

DF F P(Ho) 
Group 1,58 4.30 .0425 
Time 2, 97 17.37 .0001 
Group by Time 2, 97 1.02 .3647 

IgM 

DF F P(Ho) 
Group 1,58 4.27 .0432 
Time 2, 97 24.77 .0001 
Group by Time 2, 197 2.37 .0992 
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Abstract 

This paper describes a randomized clinical trial investigating a stress management 

program for women with breast cancer, which inadvertently turned quasi-experimental. 

Due to logistical considerations, group assignment was disclosed to participants (n=63) 

prior to baseline assessment. Analyses of baseline measures unexpectedly revealed 

statistically significant differences between groups on psychological functioning. We 

suggest that what appears to be failed randomization may in fact point toward an 

important phenomenon which we have termed premature disclosure effect (PDE). A 

hierarchical regression model, developed to help explain the PDE, accounted for 47% of 

the variance. The fmdings indicate the importance of considering participant belief, 

preferences and attributes when designing research protocols and interventions. Potential 

implications of PDE for clinical research in behavioral medicine are discussed and 

specific statistical methodologies suggested. 



88 

In the history of science serendipity has played an important role in developing 

new theories and discoveries. On a small scale, we experienced this phenomenon during 

the process of conducting a randomized clinical trial investigating a stress management 

program for women with breast cancer. A study is described which inadvertently turned 

quasi-experimental through disclosing to the participants their group assignment prior to 

completing any baseline assessment. The paper introduces the concept of premature 

disclosure effect (PDE) and discusses key considerations related to non-equivalent groups 

design. Further the unanticipated results of our study are reported and the inferential and 

methodological steps we took to understand these findings are presented. Our findings 

indicate the need to directly test the PDE hypothesis using rigorous scientific design. 

Potential implications of this methodological consideration are discussed and specific 

statistical means for approaching PDE are suggested. 

The Premature Disclosure Effect 

Whenever possible in non-blind clinical research participants are informed of 

group assignment after they have completed baseline assessment. In the current reported 

study, this was unfeasible, as subjects in the experimental arm required lead-time to 

organize their schedules in order to participate in the intervention. However, as our case 

exemplifies, disclosure of group assignment may not be without implications. 

The power of belief and expectation in conjunction with specific personal 

attributes is so robust that even the mere knowledge of the treatment condition to which a 

subject has been randomly assigned might be enough to produce differential responding 

prior to the administration of any formal treatment (Kirsch and Weixel, 1998; Shapiro 
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and Shapiro, 1997). As a result, disclosing to participants their random assignment to 

treatment conditions prior to baseline assessment may indeed produce a seemingly initial 

(pretreatment) nonequivalence of experimental groups. Such an effect might 

superficially resemble a failure of randomization. 

The purpose of this paper is to present an example of this hypothesized 

phenomenon, which we have termed the premature disclosure effect (PDE), by 

describing a study in which such an effect was inadvertently discovered. The study used 

an open-label design, in which participants were randomized to either the experimental 

group, mindfulness-based stress reduction (MBSR) or the Free Choice (FC) control 

group. The MBSR program consisted of a structured 6-week group meditation-based 

intervention. Participants in the FC group, on the other hand, monitored the stress 

management activities they chose to engage in of their own accord. 

For logistical reasons, group assignment was disclosed to the participants prior to 

completing baseline of assessment. When statistically comparing baseline measures by 

group, the data indicated that participants who were assigned to the experimental MBSR 

group reported significantly greater psychological distress and significantly lower quality 

of life compared to those assigned to the fi-ee choice control group. Further, the MBSR 

group reported significantly less positive sense of control and sense of coherence. And 

yet, the demographic and health status variables (e.g. tobacco use, number of months 

post- treatment) demonstrated seemingly random distributions, thereby supporting our 

interpretation that the randomization process did not fail. 
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Randomization 

Randomized Clinical Trials (RCTs) are considered by many the gold standard of 

all clinical research pertaining to the evaluation of treatment(s). They are the cornerstone 

of the process of causal inferences, which is the sacred and most vulnerable part of the 

scientific method. Two factors contribute to the importance of randomization in 

maximizing causal inferences about the virtue of any given treatment: (a) the use of 

random assignment of participants to treatment conditions is a major precaution against 

bias and consequent lack of internal validity. In experimental designs, the influence of 

common-causal variables is eliminated (or controlled) through creation of equivalence 

among the participants in each of the experimental conditions at baseline before 

manipulation occurs. Thus, any difference found between groups can be attributed with 

increased confidence to the effects of the experimental manipulation; and (b) tests of 

differences between randomly formed groups are less biased and more powerful than 

tests with nonequivalent groups. Therefore, an RCT elicits greater faith both in 

magnitude estimates of effects and in inferences about rejecting the null hypothesis. 

In general, randomization serves two principal functions; (a) drawing samples that 

are representative of a known population within limits of sampling error; and (b) drawing 

samples that are comparable to each other within known limits of sampling error by 

equating the units of analysis and intervention between and within groups (Cook and 

Campbell, 1979). Assigning units to conditions on a chance basis means that units with a 

given idiosyncrasy that are assigned to one group, will, on the average, be 

counterbalanced by units with comparable (but not necessarily identical) idiosyncrasies in 
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the other group. It should be noted, therefore, that the chance distribution of independent 

variables pertains to both variables the researchers consider a-priori to be relevant as well 

as to "hidden predictors." 

A successfully implemented random assignment procedure does not guarantee 

that the initial comparability between groups will be maintained over the course of an 

experiment, as illustrated by the case of differential attrition. This is a crucial point to 

understand since decisions about cause depend on the posttest comparability of treatment 

groups on all dimensions other than receiving the treatment, and not just on pretest 

comparability. Thus, the case for random assignment has to be made on the grounds that 

it is better than the available alternatives for inferring cause and not that it is perfect for 

inferring cause. Randomization does not make causal inferences infallible. 

It is important to point out that only seldom does randomization reflect the way 

the real world operates. In both clinical psychology and medicine clients are encouraged 

to express preferences regarding effective therapeutic options. Accordingly, it ought to be 

evident that these personal preferences are absolutely counter conceptual to the process of 

randomization. Thus, the gold standard RCT eliminates participant preference,^ potentially 

trading internal validity for external validity. As our study demonstrates, the lack of 

matching between subjects' preferences and group assignment in some cases may have 

affected psychological outcome. The analysis of our data indicates that dissatisfaction 

due to group assignment was a significant predictor of the general psychological distress 

factor. 
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Failures of Randomization . The law of small numbers 

Successful randomization means that prior to intervention, the average score of ail 

the persons in a particular group must not differ from the average score in the other 

group. The equivalence achieved by random assignment is probabilistic. Thus, with a 

small initial sample of persons who differ widely on a dependent variable of interest, 

random assignment may result in dissimilar groups. For example, Hsu (1989) points out 

that the basic statistical principles imply that too small sample size and too many 

nuisance variables impair randomization. As Efron (1971) notes, "complete 

randomization...suffers from the disadvantage that in experiments which are limited to a 

small number of subjects, the final distributions of treatments and controls can be very 

unbalanced" (p. 403). In cognizance of this, our study utilized sample size within the 

range theoretically necessary to avoid failure of randomization. Specifically, the literature 

supports the proposition that randomization should result in the creation of equivalent 

groups when there are 20-40 subjects per group (Hsu, 1989), as in the case of our study. 

Nevertheless, because we recognized that a simple failure of randomization was a 

plausible alternative hypothesis to the PDE interpretation that we have proposed, we 

investigated in detail both the patterns and possible causes of the observed baseline 

differences to determine which of these two competing explanations was the most 

consistent with our findings. 
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Method 

Participants 

The sample consisted of 63 women diagnosed with stage II breast cancer who 

were cancer-free at the time of the study. Inclusion criteria required that patients be 

female, between 18-80, fluent in English, have a history of stage II breast cancer, 

currently cancer-free, and within 2 years post-treatment^. 

Procedure 

Prospective participants were contacted by phone to assess eligibility and to 

clarify the nature of the study. If eligible, participants came to the Arizona Cancer Center 

for an initial intake interview with the research associate. Demographic and disease data 

were collected and later verified by review of hospital charts. After informed consent was 

received, including agreement to randomization, participants were randomized into one 

of two conditions: (1) MBSR experimental group, or (2) FC control group. After 

receiving their group assignment, participants were given a brief summary of the group 

activities. Both groups were presented to subjects as differing stress management 

approaches. 

The reason participants' group assignment was disclosed immediately upon 

enrollment was because the MBSR intervention entailed a weekly evening commitment 

for 6-weeks. Therefore, it was determined that participants should be told as soon as 

possible which group they were assigned to in order to reduce attrition and to ensure 

those in the intervention group sufficient time to arrange their schedules to accommodate 

' A I -monlh flex period was allowed for the eligibility criteria. One participant greater than 24 months post-treatment was included 
(25-months post-treatment). 
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this evening commitment (e.g. arranging to leave work early and arranging for child-

care). 

The study design required a rolling enrollment in order to accrue enough 

participants for the group MBSR intervention. Since at the time we did not anticipate the 

disclosure of group assignment to result in any adverse consequences, all baseline data 

was collected two weeks prior to the actual beginning of the intervention in order to 

control for time and other confounding variables. Thus, for some subjects up to 3-months 

elapsed between the time of randomization (true baseline) and the first data collection 

(data baseline). This turned out to be a critical methodological error, as it seems that the 

premature disclosure of group assignment prohibited the attainment of an accurate 

baseline assessment of various pertinent psychological constructs, as will be discussed in 

much detail later. The central concern of this paper is to discuss what occurred between 

the point of randomization (true baseline) and this first data collection (data baseline). 

Measures 

Upon enrollment in the study participant demographic and health status variables 

were collected. Two weeks prior to the intervention, all participants completed a battery 

of self-report questionnaires including measures of quality of life, psychological distress, 

sense of control, anxiety, depression, sense of coherence, and worry. All of the variables 

were re-assessed 1-week post-intervention, 3-months post-intervention, and 9-months 

post-intervention. 

Demographic Variables. Participant age, number of children, marital status, race, 

level of education, and employment status. 
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Health Status Variables. Stage of breast cancer, number of months post-treatment, 

history of anxiety and depression, alcohol use, drug use, current smoking and smoking 

history, caffeine use and frequency, physical activity and frequency. 

Psychological Measures. The psychological measures used included; Profile of 

Mood States Scale (POMS; McNair et al., 1981), the Beck Depression Inventory (BDI; 

Beck, Ward, Mendelson, Mock, & Erbaugh, 1961), the Penn State Worry Questionnaire 

(PENN; Meyer, Miller, Metzger, & Borkovec, 1990), the State-Trait Anxiety Inventory 

(Form Y)~STAI Form 1 (Spielberger, Gorsuch, & Lushene, 1970), the Functional 

Assessment of Cancer Treatment-Breast (FACIT-B) (Brady, et al., 1997), the Shapiro 

Control Inventory (SCI) (Shapiro, 1992), Sense of Coherence (SOC; Antonovsky, 1987), 

and the Marlowe-Crowne Social Desirability Scale (MC; Crowne & Marlowe, 1964), 

Qualitative Data. Retrospective qualitative data was gathered at 9-month follow-

up in the form of a post-disclosure questionnaire. Two variables were constructed: (1) 

High need for control, and (2) Specific distress caused by group assignment (e.g. not 

getting the preferred treatment). The two open-ended questions from which the variables 

were derived were: (1) How important is having "control" for you?" and (2) "When you 

FIRST learned which treatment group you were assigned did you feel anxious or 

depressed?" The answers were coded as two separate binary variables by two 

independent raters, with a 96% inter-rater reliability. 

Results 

All baseline measures used in this study were tested for between-group 

differences using the Statistical Analysis System (SAS) software package (X^i" Institute, 
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1996). Continuous variables were tested by analysis of variance using SAS PROC GLM 

and categorical variables were tested by chi-squared analysis using SAS PROC FREO. 

The baseline study variables were divided into three different functional domains for 

interpretation; (1) participant demographics, participant health status, and (3) 

participant subjective psychological status. The first category consisted of participant 

demographics. This included participant age, number of children, marital status, race, 

level of education, and employment status. The second category consisted of baseline 

measures of participant health status. This included the number of months since last 

treatment, and lifestyle/health factors (history of anxiety and depression, alcohol use and 

abuse, drug use and abuse, current smoking and smoking history, caffeine use and 

fi*equency, healthful physical activity and frequency). The third category consisted of 

measures of the participants' psychological distress at the time of the baseline measures. 

These included the POMS, the BDI, the PENN, the STAI, the FACIT-B, the SOC, and 

the four subscales of the SCI (Positive Assertive Control, Positive Yielding/Acceptance, 

Negative Assertive Control, and Negative Yielding). 

Between Group Comparisons: Demographics. Health Status. Psychological Status 

Given the number of comparisons, chance alone would predict at least one 

significant difference per category. Consistent with this, in the category of participant 

demographics, only the participants' number of children was found to be statistically 

significantly different between groups (F(l,59)= 4.66, p= 0.03). Whereas the average 

participant in the control group had 1.5 children, the average participant in the 

experimental treatment group had 2.3 children. For the category of participant health 
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status at baseline, there were no significant differences found between the groups. We 

interpret this as a strong indication that randomization was successful, as the objective 

demographic and health status measures were equivalent across groups. 

However, for the third category of psychological distress at baseline, most of the 

measures were found both statistically and clinically to differ significantly between the 

treatment and control groups (see Table 1). Those found to be statistically significant all 

had moderate to large effect sizes as measured by Cohen's d statistic*^ (Cohen, 1988), and 

included the5D/(rf=+83, F(l,57)= 8.31,/? < 0.01), the 57M/-7714/7'(rf=+.70, f(l,59)= 

7.44, p< 0.01), the PENN{d=+.M, F(l,58)= 7.58, p< 0.01), the FACIT-B {d=-.lA, 

F(l,60= 6.63,/K 0.01), theSOC (rf=-.83, F(l, 59)= 10.48,/K 0.01), and positive 

assertive control subscale of the SCI (</=-.58, f(l,59)= 5.76,/;= 0.02). The treatment and 

control groups did not differ significantly on the POMS, the STAl-STA TE, and the three 

control subscales. However, it is important to note that both the POMS and the STAI-

STA TE did show differences in the expected direction (t(60) = - 1.66, p=. 101 and t(60)=-

1.60, p=. 115). The treatment group reported higher scores on both measures as compared 

to the control group (see Table 2). For example, the mean POMS distress score for the 

treatment group was almost double that of the control group, however due to the large 

standard deviations, the difference was not statistically significant. 

These results generally indicate that participants randomized to the MBSR 

intervention group reported both statistically and clinically significantly greater distress 

and lesser subjective well-being on a variety of measures as well as lesser positive sense 

^ Cohen's d statistic was calculated as the difference between the means of the experimental and comrol 
groups divided by the standard deviation of the control group. 
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of control when compared to the free choice comparison group. Because we found only 

one statistically significant difference within the first two categories of baseline 

measures, and so many in this third category, we posit that the differences found in 

psychological distress and positive sense of control are indeed due to some external cause 

other than a simple failure of randomization. Furthermore, since the two groups did not 

differ significantly in regard to the numerous other demographic and physical health 

variables we interpret this as strong indication that randomization was indeed successful. 

Hypothesized Causes of Baseline Differences 

After these baseline results were evaluated, we constructed three plausible post 

hoc hypotheses regarding some possible causes of the unusual "initial" group differences; 

(I) the differential attrition hypothesis, (2) the control hypothesis, and (3) the repression 

hypothesis. The differential attrition hypothesis suggested that participants assigned to 

the control group who were already highly distressed might have dropped out before 

completing baseline assessment because they felt that the control condition would not 

help them. Therefore, baseline assessment would include distressed participants in the 

MBSR group but not in the control group, creating non-equivalence between groups. This 

hypothesis, however does not apply to the current study as we experienced very minimal 

attrition (n=0 experimental group, n=l control group') between time of randomization 

and baseline assessment. 

' The participant who dropped from the study between randomization and baseline assessment reported that 
she was not distressed by her assignment to the free choice group, but could not participate because of 
family constraints. 
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Under the control hypothesis we suggested that the nature of the intervention had 

an effect on how the participants' perceived and were thereby affected by group 

assignment. The MBSR intervention was a structured intervention in which participants 

had little control over the schedule or content, and were required to commit both time and 

effort. On the other hand, the free choice intervention allowed much greater freedom and 

choice, for example the description that the free choice participants' received read; 

The purpose of this study is to compare a 6-week structured stress management 
program to individually chosen support and stress management strategies. We 
want to see if having control and making decisions for oneself about what type of 
stress management to do is important. 

We therefore theorized that as a result of group assignment, some participants 

assigned to the MBSR group felt a loss of control whereas those assigned to the free 

choice group felt a greater sense of control. We further hypothesized that participants 

assigned to the MBSR group who reported a high need for control, experienced greater 

psychological distress. 

The construct of control has been clearly associated with health; a positive sense 

of control is positively correlated with both psychological and physical health. In cancer 

patients, a sense of lack of control has been related to increased anxiety and depression 

(Derogatis et al., 1983; Freidenbergs et al., 1982; Greer & Silberfarb, 1982; Meyerowitz, 

1983), and to poor prognosis (Antoni & Goodkin, 1988, DiClemente & Temoshok, 1985; 

Jensen, 1987, Pettingale et al., 1985). In addition, research suggests that responding 

psychologically to breast cancer with feelings of lack of control is a significant predictor 

of first recurrence and death from the disease (Greer, et al., 1979; Pettingale et al., 1985). 
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The repression hypothesis is based on the theory of repressive coping (see 

Schwartz, 1984 for a review). The process of repression involves subconsciously or 

consciously inhibiting distress. The literature indicates that subjects identified as 

repressive copers generally report less subjective psychological distress despite 

physiologically exhibiting the same markers of anxiety as highly anxious subjects (Kline 

& Schwartz, 1995). 

In support of this alternative hypothesis, we proposed that participants assigned to 

the control group might have experienced an initial feeling of anxiety (e.g. "Oh no, I am 

not receiving help"). This might have activated specific defenses, such as repressive 

coping, and thereby enacted the repression of distress, reflected in their lower reported 

psychological distress at baseline. Further, in attempt to cope, a more positive cognitive 

set might have been adopted, reflected in their higher reported positive sense of control 

and sense of coherence. On the other hand, participants assigned to the experimental 

group, may have initially experienced a feeling of relief (e.g. "Finally, I am going to 

receive help"). This might potentially have freed the participant to become aware of and 

connected to anxiety and depression that she may have otherwise been repressing. It was 

deemed plausible, therefore, that participants assigned to the control group who engaged 

in repressive coping might have responded to the psychological assessment with less 

distress compared to those who were assigned to the intervention group. 

Post-hoc Analyses 

To test the control and repression hypotheses we conducted additional analyses 

that had not been initially planned in the original design of the study as a randomized 
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clinical trial. Only the six variables for which significant between-group baseline 

differences were found (depression, trait anxiety, worry, positive sense of control, quality 

of life, sense of coherence) were subjected to these additional analyses. From these six 

variables, we constructed a single unit-weighted factor scale for general psychosocial 

distress (Gorsuch, 1983), reversing the scoring of the variables that were negatively 

associated with assignment to the experimental (MBSR) treatment (i.e., positive sense of 

control, quality of life, sense of coherence). The Cronbach's alpha of this general distress 

factor was .91, indicating an excellent degree of internal consistency among the six 

indicators. 

The predictors used to test these hypotheses included the Marlowe-Crowne social 

desirability scale, which served as our measure of repression, as well as the two binary 

variables that had been coded from retrospective qualitative data gathered at the 9-month 

follow-up assessment. These two binary variables were; (a) High Need for Control, and 

(b) Specific Distress. What we called "specific distress" was self-reported psychological 

distress due to study group assignment, as opposed to the nonspecific psychological 

distress measured by the six scales in the general factor. We used this predictor to help 

determine whether the elevated general psychosocial distress reported by the 

experimental treatment group could be attributed to the assignment to that treatment 

condition, rather than to some unmeasured extraneous influences that had somehow 

eluded our randomization procedure. These hypothesized predictors were tested by 

means of a hierarchical regression procedure using SAS PROC GIM, with the general 

psychosocial distress factor as the criterion. Our predictive model included the Marlowe-
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Crowne, high need for control, specific distress, a dummy variable coding for group 

assignment, and the interactions of each of these three predictors with group assigimient. 

All four main effects in this predictive model were found to be statistically 

significant. Of the three interaction terms, however, only the high need for control by the 

group assignment status interaction was found to be statistically significant. The 

magnitudes of these effects were estimated as standardized regression weights (Cohen & 

Cohen, 1983). The main effect of social desirability/repression was moderately negative 

(-.26) indicating that those with higher repression scores reported less general distress 

(f(l,4l)= 4.22, /?=.0464). The main effect for high need for control was also slightly 

negative (-.12), indicating that those with a high need for control reported less general 

distress (F(l,41)= 4.76, /7=.0349). The main effect of specific distress regarding group 

assignment was positive (+.32), indicating that a significant portion of the participants' 

reported general distress was indeed due to their group assignment (F(l,41)= 5.84, 

p=.0202). Finding this as a main effect rather than as an interaction with group status 

suggests the basic fact that RCT designs do not adequately parallel real-world 

applications in which participants are freely given a choice of treatment. This limitation 

may have detrimental effects on all participants, regardless of the group to which they 

might have been assigned. 

Interestingly, the main effect of the dummy variable coding for assignment to the 

experimental treatment condition was negative (-.45), indicating that there was still some 

significant residual difference in general distress between groups even after the first three 

predictors had been accounted for (F(l,41)= 10.69,/?=.0022). However, this residual 
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difference was opposite in direction to the unadjusted (raw) value of the observed 

nonequivalence between the two groups at baseline. This indicates that, when adjusted 

statistically for these hypothesized influences, the control group might have had more 

baseline general distress than the experimental treatment group. Nevertheless, this meant 

that the combination of the three predictors that were hypothesized post hoc still did not 

completely explain the observed nonequivalence between groups, indicating that more 

research will be needed to fully account for this phenomenon. 

Finally, the interaction of high need for control with group assignment had a 

positive and very large effect (+.81), indicating that participants with a high need for 

control who were assigned to the experimental group had higher general distress 

(F(l,4l)= 9.41, /;=.0038). In an additive linear model, this positive interaction effect was 

more than sufficient to overwhelm the otherwise negative main effect of high need for 

control. Overall, the entire predictive model accounted for 47% of the variance in 

general psychological distress (F(7,41)= 5.19,/7=.0003). 

Discussion 

The hypothesized premature disclosure effect has both theoretical and 

methodological implications. Our findings suggest that the baseline disparity between 

experimental and control groups may have been caused by (I) distress due to group 

assignment, and (2) an interaction between the specific attribute "high need for control" 

and group assignment. We first discuss distress due to group assignment and reflect on 

the lack of client preference and choice inherent in the RCT design. We then highlight the 

significant interaction between "high need for control" and assignment to the MBSR 
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group, and connect this finding to the attribute by treatment interaction (ATI) literature. 

Further, we present possible statistical remedies for the premature disclosure effect (PDE) 

under circumstances where either practical or ethical concerns preclude preventing it 

entirely. Finally, we introduce the general disclosure effect (DE) and suggest 

methodologies to approach this phenomenon that may apply to all non-blind clinical 

trials. 

Participant Preference and Choice 

Inherent in the RCT design is the impossibility for participant choice of treatment. 

Our findings suggest that disclosing group assignment, without any opportunity for 

preference, does indeed produce distress in some participants. Further, this self-reported 

specific distress regarding group assignment significantly predicted participants' 

psychometrically assessed general distress at what had been considered baseline. Because 

the standard un-blinded (open-label) research design involves disclosing group 

assignment after baseline measures have been collected, this effect typically goes 

undetected. Due to our particular study design, we disclosed group assignment prior to 

baseline measures and therefore uncovered this effect. The potential impact of distress 

due to group assignment is an important issue for researchers to consider for both ethical 

and empirical reasons. 

Attribute bv Treatment Interaction 

In particular, group assignment seems to affect participants with specific 

attributes (e.g., high need for control). The interaction of need for control with group 

assignment was significant, indicating that those assigned to the MBSR group who had a 
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high need for control reacted with greater general distress. This finding seems similar to 

the attribute by treatment interaction (ATI) literature (Cronbach & Snow, 1977), which 

suggests that the effectiveness of a particular treatment can be predicted by certain 

participant attributes. Therefore, depending on unique individual characteristics, 

disclosing group assignment to participants may please some and distress others. 

Quasi-Experimental Design 

In certain circumstances, premature disclosure of group assignment will be 

unavoidable. It is therefore prudent to consider possible methodological and statistical 

remedies for this condition under circumstances where either practical or ethical concerns 

preclude preventing it entirely. Where confounding effects or causal influences 

extraneous to the intended experimental design, such as PDE, compromise the integrity 

of an experiment (e.g., RCT) it may still be possible to remedy the situation by the 

application of a quasi-experimental design (Cook & Campbell, 1979). The use of a 

quasi-experimental design is predicated upon one's ability to adequately identify and 

measure the source of extraneous variance that is generating the specific threat to the 

internal validity of causal inference within the experiment. Once adequately measured, 

this source of extraneous variance, which it was for some reason not possible to avoid by 

the prior application of experimental control, can instead be adjusted for mathematically 

after the fact by the judicious use of statistical control. 

In the case of the present data, we were able to identify a general psychosocial 

distress factor that constituted the major source of nonequivalence between the 

experimental treatment and control groups. Furthermore, by means of subsequent 
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collection of retrospective qualitative data, we were able to explore the reasons why this 

nonequivalence was created by testing various theoretically-derived hypotheses regarding 

the causes of this baseline difference in general psychosocial distress. These analyses 

increased our confidence that this was a real psychological phenomenon and not a 

statistical artifact due to a simple failure of randomization. Using this confounding 

variable as a covariate in subsequent analyses of these data, we can then statistically 

adjust any post-treatment differences for the observed initial differences on this single 

factor. As declared in our title, this necessary change in perspective describes the process 

of a controlled experiment "going quasi!" 

The Disclosure Effect 

Where the PDE is avoidable, there is still the possibility that in a non-blind 

experiment, regularly scheduled disclosure of group assignment after baseline assessment 

may cause adverse reactions that go undetected. Disclosing to participants their treatment 

condition after baseline assessment does not shield them from experiencing distress due 

to group assignment, it merely prevents the researchers from observing and assessing the 

distress. Currently, we do not know if this distress is transitory and minimal, or 

something that should be taken into consideration in research designs. We suggest two 

possible means of approaching what we term the disclosure effect (DE). First, at baseline, 

traits that the researcher believes will affect distress due to group assignment as well as 

treatment outcome should be routinely assessed (e.g. high need for control). Second, after 

baseline measures are administered and group assignment has been disclosed, researchers 

should consider assessing participants' reactions to group assignment. In our case, even 
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9-months post-disclosure, a brief questionnaire assessing participants' reactions to group 

assignment provided information which led to two significant variables in our predictive 

model of general distress. 

Conclusion 

The aim of this paper is to introduce the hypothesized premature disclosure effect 

and to share our experience of what at first glance appeared to be failed randomization. 

After analyzing all of the baseline variables, the equivalence between groups across 

demographic and health status variables convinced us that randomization had not failed. 

Indeed, it seemed that something unintended had occurred between the time of 

randomization and the collection of baseline measures. We suggest that what may have 

occurred was the hypothesized premature disclosure effect (PDE). 

Although we feel there is strong evidence supporting the hypothesized construct 

of the PDE, we recognize the limitations of the findings. First, this was not a planned 

prospective study aiming at testing the PDE hypothesis. The findings are based on our 

efforts to retrospectively understand and explain a puzzling difference we discovered 

upon comparing baseline data between experimental and control groups. The only way to 

truly evaluate the effects of premature disclosure is to conduct a prospective randomized 

study in which some patients are randomized to a condition in which they are 

prematurely told their group assignment, and another group are randomized to a 

condition in which they are not prematurely told group assignment. 

Despite these limitations, we believe the findings strongly point toward the 

hypothesized premature disclosure effect due to the significant interactions of PDE with 



theoretically relevant variables, which were able to predict 47% of the variance in the 

regression model. If PDE does indeed exist there are important implications to consider. 

What is most notable is that such a seemingly "weak input" (random group assignment) 

may be associated with such a "strong output" (significant and substantial psychological 

differences between otherwise equivalent groups). These findings suggest that 

researchers conducting non-blind clinical trials, which constitute the majority of research 

in behavioral medicine, need to be aware of the potential effects of disclosing to 

participants their group assignment, and that these effects should be monitored. Further, 

the findings reinforce that researchers must be sensitive to participants' beliefs, 

preferences and attributes and must take these factors into consideration when designing 

research protocols and interventions. It is hoped that our unintentional discovery of what 

may be the PDE, will raise the field's awareness and will generate future controlled 

research to continue to explore the many unanswered questions. 
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Table I. Baseline means and standard deviations (in parentheses) for all psychological 
variables yielding significant differences between experimental and control groups. 

Free Choice Control MBSR Experimental 
Depression BDI 7.31 (4.96) 11.43 (5.96) 
Quality of Life (FACT-B) 113.16(15.98) 101.28 (20.10) 
Worry (PENN) 38.71 (10.28) 47.38 (13.95) 
Trait Anxiety 32.84 (8.27) 38.67 (8.43) 
Sense of Coherence 155.16(20.30) 138.20 (20.63) 
Sense of Control (1) 2.94 (0.63) 2.57 (0.57) 

Table 2. Baseline means and standard deviations (in parentheses) for the POMS distress 
and the state anxiety measures. 

Free Choice Control MBSR. Experimental 1 
POMS Distress 19.87(27.59) 32.23(30.71) 
State Anxiety 30.10(9.95) 36.06(9.57) I 

< O 
VI 
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