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Abstract 

Breast cancer is the most common type of cancer among women in the United 

States.  Despite more women undergoing treatment and increased survival rates, many 

women continue to suffer from emotional distress and physical symptoms associated 

with treatments for breast cancer (e.g., surgery).  To date, there has been limited research 

investigating the efficacy of psychosocial interventions for breast cancer patients during 

the surgical time frame. This randomized controlled pilot study examined the effect of a 

lovingkindness meditation intervention on key psychological and physical outcomes 

surrounding breast surgery. Sixty women undergoing surgery were randomly assigned 

to one of three treatment conditions at breast biopsy: 1) lovingkindness meditation, 2) 

music, 3) standard care. Assessments of emotional distress, physical symptoms, and 

positive psychosocial resources occurred prior to patients’ biopsy, following their 

biopsy, one week after receipt of their biopsy results, and one week following breast 

surgery. Multilevel model analyses demonstrated that lovingkindness meditation 

significantly improved anxiety, pain, self-compassion, emotional suppression, 

mindfulness, social isolation, and heart rate levels over time compared to control 

conditions. These results support the efficacy of a brief lovingkindness meditation 

intervention for breast cancer patients during the surgical time frame. The implications 

of these findings on future research, theory, and policy are discussed. 
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1. Introduction  

1.1 Overview of Breast Cancer Treatment and Psychosocial 

Interventions 

Breast cancer is the most common type of cancer among women in the United 

States (U.S. Cancer Statistics Working Group, 2010).  In 2011, approximately 230,480 

women were diagnosed with breast cancer (American Cancer Society, 2011).  There is no 

proven method for primary prevention of breast cancer; however, technological 

advancements in early detection and treatment have led to an increasing number of 

breast cancer survivors (Farragher, 1998).  The majority of women diagnosed with breast 

cancer receive surgery, and some combination of chemotherapy, radiation, or adjuvant 

hormone therapies, depending on the stage of cancer and treatment preferences.  As a 

result of medical advancements and more women undergoing treatment, there has been 

a reduction in breast cancer-related mortality, yet many women continue to suffer from 

the emotional distress (e.g., anxiety, depression) and physical symptoms (e.g., pain, 

nausea, fatigue, sleep disturbance) associated with treatment for breast cancer 

(Carpenter et al., 1998; Keller, 1998; Montgomery & Bovbjerg, 2004; Payne, Sullivan, & 

Massie, 1996). 

There has been increased interest in alleviating the psychological and physical 

symptoms associated with treatment. Emotional distress and physical symptoms have 
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been documented from the time of breast cancer screening (e.g., biopsy) through all 

stages of treatment—surgery, chemotherapy, radiation, adjuvant hormone therapy, 

survivorship (Bakshi, Jibhkate, Sareen, & Badwe, 2012; Carpenter et al., 1998; Liao, Chen, 

Chen, & Chen, 2008; Maxwell et al., 2000; Nosarti, Roberts, Crayford, McKenzie, & 

David, 2002; Tasmuth, von Smitten, Hietanen, Kataja, & Kalso, 1995; Wang, Lee, Chang, 

& Lin, 2005).  The majority of psychosocial interventions targeted at improving breast 

cancer-related distress have been conducted after surgery or during survivorship (i.e., 

after completion of treatment).  There has been limited research on interventions 

implemented during the time of breast cancer screening or surgery; however, there is 

growing recognition that women often experience increased emotional distress and 

negative physical symptoms during this time frame.  

1.2 Emotional Distress Prior to Breast Cancer Surgery 

Research has consistently found that emotional distress is a common experience 

among breast cancer patients prior to surgery. This heightened state of emotional 

distress often begins before breast biopsy, when women have received an abnormal 

mammography or ultrasound result and are waiting for a procedure to determine if the 

suspicious lump in their breast is cancerous or benign (Payne et al., 1996).  Studies have 

shown that women undergoing core needle breast biopsy report high levels of anxiety 

before, during, and after the procedure (Liao et al., 2008; Maxwell et al., 2000).  Persistent 
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anxiety related to breast biopsy has been shown to interfere with the adherence to 

follow-up recommendations (Lerman, Rimer, Trock, Balshem, & Engstrom, 1990).   

For patients who receive a positive biopsy result and are diagnosed with breast 

cancer, a heightened state of emotional distress continues to be common during the peri-

surgical time frame (i.e., breast cancer diagnosis through the surgical follow-up visit) 

(Holland & Jacobs, 1986; Payne et al., 1996).  Some studies have reported that one-third 

of breast cancer patients experience clinically significant levels of emotional distress 

prior to breast cancer surgery (Millar, Purushotham, McLatchie, George, & Murray, 

2005; Nosarti et al., 2002).  An array of factors could contribute to this distress; however, 

it has been documented that expectations regarding surgery (e.g., expected pain during 

the procedure and negative post-surgical symptoms—pain, fatigue), concerns about 

anesthesia, worries about appearance and scarring, and uncertainty regarding diagnosis 

and prognosis all contribute to women’s heightened anxiety and stress levels (Holland & 

Jacobs, 1986; Payne et al., 1996).   

No matter its source, emotional distress experienced prior to breast cancer 

surgery has predicted negative adjustment following surgery.  Specifically, emotional 

distress prior to diagnosis has been shown to be a risk factor for subsequent emotional 

distress in the first year post-diagnosis (Nosarti et al., 2002).  Additionally, emotional 

distress experienced before surgery has been associated with acute pain levels (i.e., one 
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to 30 days post-surgery), nausea, fatigue, discomfort, immune changes, and analgesic 

use following breast cancer surgery (Ozalp, Sarioglu, Tuncel, Aslan, & Kadiogullari, 

2003; Tjemsland, Soreide, Matre, & Malt, 1997).  Surprisingly, development of a standard 

psychosocial protocol to help breast cancer patients manage pre-surgical emotional 

distress has been neglected.  Therefore, going forward, efficacious psychosocial 

interventions targeting emotional distress before breast cancer surgery are greatly 

needed. 

1.3 Existing Psychosocial Interventions during the Peri-Surgical 

Period 

There has been limited research on the efficacy of psychosocial interventions in 

the peri-surgical time frame of breast cancer.  To date, five randomized empirical studies 

have investigated the efficacy of peri-surgical interventions for breast cancer patients.   

The first study evaluated the effectiveness of support-based interventions in the 

peri-surgical period of breast cancer (McArdle et al., 1996).  Two hundred and seventy-

two breast cancer patients were randomized to four treatment groups: standard care and 

an information booklet; standard care and support from a breast care nurse; standard 

care and support from a voluntary organization; and standard care and support from 

both a nurse and voluntary organization.  Patients randomized to receive support from a 

breast care nurse received a 30-minute meeting prior to surgery (e.g., psychoeducation 
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information) and additional appointments as needed following surgery.  Patients 

randomized to the voluntary organization condition received an introductory pamphlet 

prior to surgery and additional information and counseling after surgery.  

Data analyses revealed that among all treatment groups, emotional distress 

tended to decrease across the 12-month period.  However, when comparing patients’ 

summary measures of emotional distress (i.e., average value of the subscales of the 

general health questionnaire and the hospital anxiety and depression scale across the 

four assessments) among the four treatment groups, only patients who received support 

from a nurse had significantly lower levels of emotional distress.   

The main strength of this study was that it was the first published study to 

investigate the efficacy of a psychosocial peri-surgical intervention for breast cancer 

patients.  While the study provided preliminary efficacy data for peri-surgical 

interventions, it had noteworthy limitations.  Specifically, the protocols for both the 

nurse and the volunteer organization were not standardized, resulting in concerns 

regarding the ability to replicate these findings.  The type and amount of care delivered 

to patients varied both within and between treatment groups.  As a result, it is difficult, 

if not impossible, to determine what aspects of the intervention contributed to the 

findings (e.g., content of intervention, amount of attention provided to patients). 
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Samarel, Fawcett, Davis, and Ryan (1998) investigated the efficacy of a nursing 

intervention on anxiety, mood, and pain in breast cancer patients undergoing surgery.  

In this study, 31 breast cancer patients were randomly assigned to an experimental (i.e., 

therapeutic touch—TT and dialogue) or control (i.e., quiet time and dialogue) treatment.  

Patients received the treatment two times in their homes on an average of 1.6 days 

before surgery and 3.3 days post-surgery. The results of this study indicated that this 

peri-surgical intervention (i.e., therapeutic touch—TT and dialogue) could improve pre-

surgical anxiety but had no effect on pre-surgical mood or post-surgical anxiety and 

mood. 

This study provided evidence for the efficacy of psychosocial peri-surgical 

interventions.  This study was strengthened by the fact that the intervention and control 

conditions were standardized.  Additionally, both the experimental and control 

conditions provided sessions before and after breast cancer surgery.  It could be 

beneficial to begin peri-surgical interventions prior to surgery in order to help patients 

cope more effectively as they prepare for surgery (e.g., decrease emotional distress), 

possibly decreasing negative adjustment following surgery.  Continuing peri-surgical 

interventions into the post-surgical period could also be helpful as patients are faced 

with physical symptoms (e.g., pain, nausea, fatigue) and emotional distress related to re-

adjustment concerns (e.g., body image).   
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Despite these strengths, the study also suffered from limitations.  The main 

shortcoming of this study is that it was grounded in theory that has no empirical 

support (i.e., Rogers’ Science of Unitary Human Beings), questioning the content of the 

intervention.  In the future, the theoretical underpinnings of any psychosocial 

intervention should be rigorously researched before they become the basis of a peri-

surgical intervention.   

Larson, Duberstein, Talbot, Caldwell, and Moynihan (2000) was the first group to 

evaluate the feasibility and efficacy of a pre-surgical psychosocial intervention on breast 

cancer patients’ immune function, as well as their emotional distress.  In this study, 41 

breast cancer patients were randomized to an experimental group (i.e., standard breast 

cancer care, a two-session psychosocial intervention prior to surgery, home practice 

materials—relaxation CDs) or a control condition (i.e., standard breast cancer care).  The 

results of this study showed that a pre-surgical intervention for breast cancer patients 

can significantly improve aspects of emotional distress in the peri-surgical period (i.e., 

cancer-related “disgust” significantly decreased over time in the experimental group, 

while it increased in the control group).  This study also provided preliminary data 

showing that a psychosocial intervention could significantly affect immune variables in 

the peri-surgical time frame (i.e., IFN-  levels remained constant over time in the 

experimental group, while they decreased in the control group).   
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In addition to demonstrating that a peri-surgical intervention could influence 

immune variables and psychological factors, Larson et al. (2000) provided support for 

the feasibility of administering psychosocial peri-surgical interventions.  While patients 

received two brief meetings prior to surgery, the authors emphasized home practice of 

key elements of the intervention (i.e., relaxation).  By providing patients with relaxation 

CDs, they enabled them to have more exposure to the intervention in a feasible, cost-

effective fashion, increasing the likelihood that the intervention would be efficacious.  

Despite this strength, no adherence data regarding CD use was provided, preventing 

conclusive results regarding intervention exposure and treatment efficacy.  Additionally, 

this study also suffered from standardization issues (i.e., delivery of the two-session 

psychosocial intervention in either an individual or group format). This variability could 

have impacted the results, as delivery of the intervention in a group format could lead to 

a group effect.  The support received from other group members could influence the 

study results.   

Lengacher et al. (2008) investigated the ability of a peri-surgical intervention to 

affect breast cancer patients’ immune functioning.  The aim of this study was to 

determine whether a stress-reduction intervention could improve immune activity in the 

peri-surgical timeframe.  Twenty-eight breast cancer patients were randomized to an 

experimental or a control group after they received their diagnosis (i.e., two to three 
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weeks prior to surgery).  Patients in the experimental condition received a 30-minute 

stress reduction session (i.e., relaxation, guided imagery) prior to breast cancer surgery.  

Patients were then instructed to practice the techniques via audiotapes at home before 

and after surgery.  Data analyses revealed that, after completing treatment (i.e., four 

weeks post-surgery), functional NK cell cytotoxicity and cytotoxicity from the cytokine 

IL-2-enhanced NK cells in the intervention group were significantly different from the 

control group.  Specifically, functional NK cell cytotoxicity increased significantly for 

patients in the intervention group pre- to post-treatment.  While cytokine IL-2-enhanced 

NK cells decreased across groups from pre- to post-treatment, the levels decreased 

significantly less for patients in the intervention group.  These results indicate that the 

intervention had beneficial effects on important immunological markers after 

approximately four weeks of participation in a stress-reduction intervention. 

A clear strength of this study is that the investigators administered the 

intervention earlier in the peri-surgical timeframe (i.e., following their diagnosis—two to 

three weeks prior to surgery).  Providing a peri-surgical intervention closer to the time 

of diagnosis allows breast cancer patients to utilize the intervention for a longer duration 

of time, possibly leading to increased efficacy of the intervention.  Although the aim of 

this study focused on the intervention’s ability to improve immune activity in the peri-

surgical period, the results could have been strengthened by investigating the effects on 
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psychological outcomes (e.g., emotional distress).  Understanding if there is an 

association between emotional distress and immune variables would add to the 

literature on peri-surgical interventions, as it would enable investigators to understand 

how treatment-related changes in psychological outcomes relate to changes in immune 

function.   

Montgomery et al. (2007) conducted a methodologically rigorous study testing 

the efficacy of a brief peri-surgical hypnosis intervention on a range of important 

outcomes among breast cancer patients (i.e., emotional distress, pain, nausea, fatigue, 

discomfort, analgesic consumption, length of hospital stay, cost of care).  In this study, 

200 patients scheduled for lumpectomies or excisional breast biopsies were randomized 

to an experimental (i.e., therapist guided 15-minute hypnosis session) or a control 

condition (i.e., 15-minute attention control session with a therapist) one hour prior to 

breast cancer surgery.   

Analyses revealed that self-report measures of emotional distress, pain, nausea, 

fatigue, and discomfort were significantly lower post-surgery in patients who received 

the hypnosis intervention compared to the attention control condition.  Regarding pain 

medication usage, results indicated that there was a statistically significant difference 

between intraoperative medication use between the intervention and control group, 

with patients in the intervention group receiving less medication (i.e., lidocaine, 
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propofol).  Data analyses also demonstrated that patients in the intervention group 

spent 19.60 fewer minutes in surgery and had an average cost savings of $772.71 per 

patient compared to the control condition.  

This study described the strongest peri-surgical intervention published to date.  

Its strengths lie in the fact that it assessed a brief, standardized intervention, in a 

relatively large sample of patients, on an array of important outcome variables (i.e., 

emotional distress, pain, nausea, fatigue, discomfort, analgesic consumption, length of 

hospital stay, cost of care).  In terms of limitations, this study only provided the 

intervention to patients on the day of surgery.  While there are clear benefits to this 

approach (e.g., feasibility), it can also be argued that the intervention might have been 

more efficacious if introduced prior to surgery, around the time of biopsy or diagnosis.  

This would have enabled patients to practice the intervention on their own as they 

prepared for surgery.   

1.3.1 Summary of Psychosocial Peri-Surgical Interventions 

The existing psychosocial interventions in the peri-surgical time frame of breast 

cancer have all been different; the interventions have incorporated psychoeducational 

elements, social support, therapeutic touch, relaxation techniques, and emotional 

expression to help women prepare for surgery and manage surgery-related side effects.  

Despite the methodological differences among the interventions, the main strength of 
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these studies is that they provided preliminary efficacy data for peri-surgical 

interventions during the period of breast cancer surgery.  As noted above, these studies 

have demonstrated that psychosocial peri-surgical interventions could influence 

psychological adjustment, immune markers, pain, nausea, fatigue, discomfort, pain 

medication usage, length of hospital stay, and cost of care.  

The five published studies have also provided feasibility data for peri-surgical 

interventions for breast cancer patients.  These studies have demonstrated that peri-

surgical protocols could be implemented within hospital settings from the time of 

diagnosis to surgical follow-up visits.  Other evidence supporting feasibility included 

the brief nature of these interventions (i.e., one to two sessions either before and/or after 

surgery), and incorporation and use of inexpensive materials (e.g., CDs).  Cost savings 

have also been documented.   

Despite the strengths of these studies, there has also been variability among 

results.  Even though all of the studies showed some support for the efficacy of peri-

surgical interventions, specifically in terms of reducing emotional distress or improving 

immune function in the peri-surgical period, there was not consistency among the five 

studies.  For instance, some investigators found that interventions led to a reduction in 

emotional distress before surgery (e.g., anxiety) (Samarel et al., 1998), while others found 

no such effect (Larson et al., 2000).  Likewise, some studies found a reduction in 
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emotional distress after surgery (Larson et al., 2000; Montgomery et al., 2007), and other 

studies did not (Samarel et al., 1998).   

Clearly, these varying results could be due to the fact that all five studies utilized 

different psychosocial peri-surgical interventions, obtained pre- and post-surgical 

assessments at different time points, and had methodological limitations.  However, it is 

also possible that a different psychosocial intervention could be more efficacious for the 

peri-surgical period and lead to more consistent treatment findings.  Future research 

should explore novel interventions, in order to determine whether there could be a more 

effective intervention for breast cancer patients during the peri-surgical time frame.  

  Investigators have also not regularly assessed the efficacy of peri-surgical 

interventions on the common psychological and physical symptoms experienced during 

the peri-surgical period (i.e., emotional distress, pain, nausea, fatigue, immune 

functioning).  To date, some investigators have solely assessed the efficacy of peri-

surgical interventions on emotional distress, while others have explored the 

intervention’s effect on immune markers.  However, when a study like Montgomery et 

al. (2007) is published, the field is able to see the value of assessing the efficacy of peri-

surgical interventions on a broader array of psychological and physical outcomes.  

Determining whether a peri-surgical intervention could improve the common 

psychological and physical symptoms experienced in the peri-surgical period could 
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increase its value to the field, as it provides empirical evidence to suggest such an 

intervention could increase symptom relief among breast cancer patients.  

Additionally, to date, peri-surgical interventions have primarily focused on the 

time frame directly before and/or after surgery, neglecting to provide psychosocial care 

to patients around the time of diagnosis (i.e., from biopsy to the surgical consult 

appointment), even though research has demonstrated heightened emotional distress 

levels at this time.  Offering psychosocial support to women at the time of breast biopsy 

could help women manage the emotional distress experienced around that time point, 

potentially leading to reduced distress following biopsy.  Additionally, initiating 

interventions at breast biopsy would provide women who receive a breast cancer 

diagnosis with coping tools to continue using as they face their diagnosis and prepare 

for surgery.  Introducing a psychosocial intervention at the time of breast biopsy also 

would give women more time to practice the intervention prior to surgery, potentially 

providing increased symptom relief. 

Lastly, the majority of the peri-surgical interventions focused on reducing and 

assessing the negative symptoms associated with breast cancer surgery (e.g., emotional 

distress, immune markers), with little to no focus on the assessment and cultivation of 

positive psychosocial resources (i.e., affective resources—such as positive mood, 

optimism, and hope; cognitive resources—such as coping variables like acceptance and 
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humor; social resources—such as social support).  A small, but growing, body of 

literature has demonstrated that some breast cancer patients report having positive 

psychosocial resources during the peri-surgical time frame.   

Research has indicated that positive psychosocial resources can be helpful to 

some breast cancer patients during the period of treatment and survivorship (Carver & 

Antoni, 2004; Carver et al., 1993; K. D. Holland & Holahan, 2003; Stanton, Danoff-Burg, 

& Huggins, 2002).  Specifically, studies have provided evidence for the beneficial effects 

of optimism, hope, and positive coping variables on psychological and physical 

variables in the peri-surgical period (i.e., decreased emotional distress, improved 

immune response, increased psychological well-being) (Carver et al., 1993; Carver et al., 

1994; Stanton et al., 2002; Von Ah, Kang, & Carpenter, 2007).  These studies suggest that 

positive psychosocial resources may play a protective role for patients during this time 

frame and may be able to predict positive psychological adjustment.   

To date, only one intervention study has focused on improving positive 

adjustment, specifically well-being and positive mood (Samarel et al., 1998).  One of the 

goals of this intervention was to deliver content (e.g., supportive dialogue) that would 

promote positive mood and attitudes of hope and humor.   

Additionally, only two studies have assessed intervention efficacy on positive 

psychosocial outcome measures during the peri-surgical time frame of breast cancer.  
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Samarel et al. (1998) investigated the efficacy of a psychosocial peri-surgical intervention 

on positive mood, and Larson et al. (2000) researched the efficacy of an intervention on 

optimism.  It is important to highlight that these investigators prioritized the assessment 

of positive psychosocial outcome measures; however, neither psychosocial peri-surgical 

intervention affected these positive psychosocial resources.  

Considering the recent evidence that positive psychosocial resources are 

associated with beneficial changes in psychological and physical symptoms among 

breast cancer patients in the surgical time frame, investigators should consider 

designing peri-surgical interventions that emphasize cultivating positive adjustment, 

not solely decreasing negative symptoms associated with breast cancer surgery.  

Additionally, peri-surgical interventions should assess changes in positive psychosocial 

resources.  Recent developments in social psychology theory and research suggest that 

the cultivation of positive emotions can be effective in reducing emotional distress and 

improving positive psychological adjustment (Fredrickson, 1998), and thus may be 

particularly appropriate in addressing the challenges faced by breast cancer patients 

undergoing surgical treatment.    

The peri-surgical intervention studies to date have suffered from methodological 

limitations, have demonstrated variable findings, and have not fully addressed the 

needs of breast cancer patients in the peri-surgical period (i.e., emotional distress, pain, 
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nausea, fatigue, sleep disturbance).  These studies have also not fully explored the 

efficacy of interventions on positive psychosocial resources in the peri-surgical time 

frame.  There is a critical need for empirically supported psychosocial interventions that 

can be easily administered prior to diagnosis, and that can improve both emotional 

distress and physical symptoms from biopsy through the peri-surgical period of breast 

cancer.  Consideration of interventions that cultivate positive emotions is warranted. 

1.4 Lovingkindness Meditation Intervention 

Lovingkindness meditation is an ancient Buddhist practice dedicated to 

developing positive emotions (e.g., love, compassion) towards oneself and others and 

releasing negative emotions (Salzberg, 1997).  This form of meditation concentrates on 

the silent repetition of phrases in order to direct one’s attention to feelings of warmth, 

love, and compassion.  During this meditation practice, one focuses on these silent 

phrases in order to direct feelings of love, kindness, and compassion to different groups 

of individuals (e.g., oneself, a loved one, a larger group of unknown people).  A 

lovingkindness meditation protocol is a brief, feasible psychosocial intervention that has 

the potential to reduce emotional distress and physical symptoms experienced during 

biopsy and the peri-surgical period of breast cancer, as well as increase positive 

adjustment.  Support for this intervention is based on past theoretical and empirical 

research. 
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1.4.1 Theoretical Underpinnings 

Social psychology theory supports the potential efficacy of a lovingkindness 

meditation intervention for women undergoing breast cancer surgery.  Fredrickson has 

developed a strong, empirically validated theory (i.e., Broaden-and-Build) that 

highlights the beneficial role of positive emotions (Fredrickson, 1998).  Fredrickson’s 

Broaden-and-Build theory indicates that three types of benefits may occur among breast 

cancer patients who experience positive emotions during the peri-surgical period.  

First, based on Fredrickson’s theory, cultivating positive emotions can lead to the 

“undoing” (i.e., physiological reversal) of negative emotions (Fredrickson, 1998; 

Fredrickson & Levenson, 1998). This suggests that a peri-surgical intervention focused 

on cultivating positive emotions may lead to a decreased physiological response (e.g., 

heart rate, blood pressure) and lower level of emotional distress before and after 

surgery.  Providing an intervention to breast cancer patients that could decrease 

physiological reactivity and emotional distress regularly in the peri-surgical period also 

has the potential to decrease negative symptoms following-surgery (e.g., emotional 

distress, pain, nausea, fatigue). 

Second, Fredrickson’s Broaden-and-Build theory suggests that positive emotions 

can broaden attention and cognition (Fredrickson, 1998; Fredrickson & Branigan, 2005), 

which could benefit breast cancer patients in the peri-surgical period.  If patients had a 



 

 

19 

broadened pattern of thinking and scope of action, it could lead to a larger array of 

thoughts and action impulses patients could draw upon when faced with a presenting 

task.  For instance, patients might be more inclined to use a variety of coping tools in the 

peri-surgical period (e.g., seek additional psychoeducation from medical team members, 

seek social support, utilize acceptance and positive reframing-based strategies). 

Third, the theory suggests that positive emotions may build resources that have 

beneficial longer-term implications.  While the experience of positive emotions may be 

fleeting, Fredrickson’s theory and research demonstrate that the repeated experience of 

positive emotion can lead to more durable, long lasting changes in personal resources—

psychological, cognitive, social, and physical resources (Fredrickson, 1998; Fredrickson, 

Cohn, Coffey, Pek, & Finkel, 2008).  Ultimately, these resources can result in enhanced 

well-being (Fredrickson, 1998).  Specifically, experiencing positive emotions in the peri-

surgical time frame may lead to an increase in psychological resources (e.g., self-

compassion, coping repertoire), cognitive resources (e.g., mindfulness, emotion 

regulation), social resources (e.g., social support), and physical resources (e.g., 

improvement in physical symptoms) that could help patients better cope with the rest of 

their treatment course (e.g., chemotherapy, radiation), and their experience as a 

survivor.  
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Utilizing lovingkindness meditation to cultivate the experience of positive 

emotion regularly, from biopsy through breast cancer surgery, should lead to fewer 

experiences of negative emotions (i.e., emotional distress, physiological reactivity) and 

physical symptoms, a broadened thought-and-action repertoire, and an increased 

likelihood of building personal resources over time (i.e., psychological, cognitive, social, 

physical). 

1.4.2 Empirical Evidence 

To date, six empirical studies have demonstrated the efficacy of a lovingkindness 

meditation intervention.  The first study investigated the efficacy of a seven-week, 

randomized lovingkindness meditation protocol in a sample of healthy adults 

(Fredrickson et al., 2008).  The results demonstrated that the lovingkindness meditation 

intervention significantly increased participants’ positive emotions over the course of 

the nine-week study.  Results also demonstrated that increases in positive emotions over 

the course of the study were associated with significant increases in personal resources 

(i.e., mindfulness, pathways thinking—from the Trait Hope Scale, savoring the future, 

environmental mastery, self-acceptance, purpose in life, social support received, positive 

relations with others, fewer illness symptoms).  Furthermore, these increases in personal 

resources were significantly associated with increases in life satisfaction, and decreased 

depressive symptoms.   
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The main strength of this study was that it demonstrated the ability of a 

lovingkindness meditation intervention to cultivate positive emotions and personal 

resources over time.  Despite the noteworthy study findings, this study was not 

conducted with a clinical sample, thus it is difficult to determine whether the results 

would generalize to a population of patients with a chronic illness. 

Another study investigated the efficacy of a brief seven-minute lovingkindness 

meditation intervention in a sample of healthy adults (Hutcherson, Seppala, & Gross, 

2008).  In this randomized lab-based study, results showed that participants in the 

lovingkindness meditation condition experienced a significant increase in positive mood 

after the intervention, compared to an active imagery condition.  Additionally, results 

demonstrated that participants in the lovingkindness meditation group experienced 

significantly increased implicit positive evaluation (i.e., automatic, involuntary positive 

evaluation) towards a neutral individual compared to the imagery condition.  Some 

changes in implicit positivity towards the self were observed; however, they fell just 

short of significance.  Regarding explicit evaluation (i.e., conscious evaluation), 

participants in the lovingkindness meditation group showed a significant increase in 

positivity towards neutral individuals compared to the imagery condition.   

These results revealed that after only seven minutes of lovingkindness 

meditation practice, changes in positive emotions, and implicit and explicit feelings of 
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social connection and positivity towards others can occur.  The strength in this study lies 

in its demonstration that lovingkindness meditation can be effective in influencing 

positive emotions after a brief practice.  Additionally, this study suggested that 

lovingkindness meditation can influence responding at an automatic level, without 

one’s awareness. The main limitation of this study was that it only relied on a healthy 

sample.  As a result, it is unknown whether these results would generalize to a clinical 

population (e.g., individuals with chronic illnesses like breast cancer).  However, this 

lab-based research suggests that shorter lovingkindness meditation interventions could 

be effective in cultivating positive emotions.  

A later study investigated the efficacy of a six-session lovingkindness meditation 

intervention in a clinical sample of patients who had schizophrenia (Johnson et al., 2011).  

While this study was not a randomized controlled trial, it did present preliminary 

efficacy data.  The results demonstrated that the lovingkindness meditation intervention 

led to improvements in frequency and intensity of positive emotions experienced at 

post-treatment and the three-month follow-up.  There was also a large decrease in total 

negative symptoms and anhedonia, and asociality at post-treatment and the three-

month follow-up.  Additionally, indices of well-being and satisfaction with life 

improved at post-treatment and the three-month follow-up.   
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Despite these interesting findings, this study was greatly limited by the 

uncontrolled study design.  No causal inferences can be drawn about the efficacy of the 

lovingkindness meditation treatment for this clinical population.  Despite this study’s 

notable methodological limitations, it does suggest that a lovingkindness meditation 

intervention could be effective and feasible in a clinical population struggling with 

negative symptoms (e.g., symptoms related to negative emotions), and would be a 

promising line of research to explore in a randomized controlled design. 

Another uncontrolled study offered preliminary evidence that a lovingkindness 

meditation intervention could be efficacious in a clinical sample of patients experiencing 

persistent pain (i.e., migraines) (Tonelli & Wachholtz, 2014). This study demonstrated 

that after exposure to a brief 20-minute lovingkindness meditation intervention, patients 

experienced significant reductions in migraine-related pain and emotional tension. 

While this study suggested that a brief, lovingkindness meditation intervention 

could positively affect pain and tension in a clinical sample, it did not explore the 

protocol’s effect on positive affect or other personal resources. Thus, it is unclear 

whether this brief intervention could lead to improvements in positive psychosocial 

resources in this clinical sample. The main limitation of this study was its uncontrolled 

study design. No causal inferences can be made about the efficacy of this lovingkindness 

meditation intervention until it is replicated in a randomized controlled study.  
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Fortunately, one randomized controlled study has explored the efficacy of a 

lovingkindness meditation intervention among a clinical pain population (Carson et al., 

2005). This study investigated the efficacy of an eight-session lovingkindness meditation 

intervention in a sample of patients with persistent low back pain. Results indicated that 

the lovingkindness meditation intervention led to significant reductions in patients’ pain 

and emotional distress following treatment and at a three-month follow-up assessment.  

No significant changes were observed in the standard care control condition. 

Additionally, study findings demonstrated that patients’ practice of lovingkindness 

meditation positively affected their day-to-day well-being. Specifically, practicing the 

meditation on a given day was related to lower pain on that day and lower emotional 

distress the following day. 

The main strength of this study was that it demonstrated the ability of a 

lovingkindness meditation intervention to improve both physical and psychological 

outcomes among a clinical sample of patients with persistent pain. While this study 

suggested that a lovingkindness meditation protocol is efficacious and feasible in a 

clinical pain population, it also did not explore whether the intervention could affect 

positive psychosocial resources among patients suffering from heightened pain and 

emotional distress. Future studies should explore this question, as well as investigate the 

efficacy of a randomized controlled lovingkindness meditation study in other clinical 



 

 

25 

populations experiencing co-occurring physical and psychological distress (e.g., breast 

cancer patients). 

Recently, a pilot study investigated the efficacy of a 12-week lovingkindness 

meditation intervention in a clinical sample of veterans with post-traumatic stress 

disorder (PTSD) (Kearney et al., 2013). The results of this study demonstrated that the 

lovingkindness meditation protocol significantly decreased PTSD symptoms post-

treatment and at the three-month follow-up assessment. Depressive symptoms also 

significantly decreased by the three-month follow-up. A notable strength of this study 

was that it assessed the intervention’s effect on positive psychosocial resources and 

found significant improvements in self-compassion and mindfulness over time (i.e., 

post-treatment, three-month follow-up). Interestingly, the results also indicated that 

changes in self-compassion mediated changes in PTSD and depression symptoms from 

baseline to follow-up assessments. This finding supports the hypothesis that the 

cultivation of positive affective states could be driving the intervention’s effect on 

psychological and physical outcome variables.  

While this study provided additional efficacy data for the use of lovingkindness 

meditation interventions among patients suffering from significant psychiatric concerns, 

it was greatly limited by its non-randomized study design. Due to the lack of a control 

arm, no causal conclusions can be drawn between the lovingkindness intervention and 
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changes in outcome variables. As this intervention was delivered in a group format, it is 

also possible that the non-specific effects of participating in a group intervention 

impacted the study findings. This speaks to the need for future randomized controlled 

studies to include active control groups. 

Overall, the empirical studies published to date have demonstrated the 

preliminary efficacy of lovingkindness meditation interventions among healthy and 

clinical populations (i.e., persistent pain, psychiatric). These studies have also suggested 

that brief lovingkindness meditation interventions (i.e., seven to twenty minutes) can 

lead to psychological and physical benefits. While additional lovingkindness meditation 

research is needed in clinical populations, these studies support the hypothesis that 

brief, daily lovingkindness meditation practices could be effective in increasing positive 

adjustment (e.g., positive emotions, personal resources) and decreasing emotional 

distress and negative physical symptoms during the peri-surgical period of breast 

cancer.   

1.5 Summary and Rationale for Psychosocial Peri-Surgical 

Interventions for Patients Undergoing Breast Cancer Surgery 

Research has demonstrated that many women experience emotional distress 

during the peri-surgical time frame of breast cancer.  Studies have shown that emotional 

distress experienced during this period has been associated with negative psychological 
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and physical outcomes.  Interestingly, another line of research has demonstrated that 

positive psychosocial resources experienced during this time frame can have the 

opposite effect: they can lead to positive adjustment.   

 Despite the existing research, there have been relatively few studies 

investigating the development of an efficacious psychosocial protocol to help breast 

cancer patients cope in the peri-surgical period.  To date, psychosocial peri-surgical 

interventions for breast cancer patients have focused on: psychoeducation, social 

support, therapeutic touch, relaxation techniques, and emotional expression.  These 

studies have provided preliminary evidence for the efficacy and feasibility of 

psychosocial peri-surgical protocols for breast cancer patients.  However, there has been 

variability in study results and methodological limitations in study design, highlighting 

the need for additional research.  There is a significant need for a brief, psychosocial 

peri-surgical intervention aimed at targeting emotional distress and negative physical 

symptoms among breast cancer patients, as well as the cultivation of positive 

psychosocial resources. 

A lovingkindness meditation intervention centered on cultivating positive 

emotions could be a valuable psychosocial intervention for the peri-surgical time frame.  

Support for this intervention stems from a strong theoretical foundation (i.e., Broaden-

and-Build Theory of Positive Emotions), and research that has shown lovingkindness 
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meditation-based interventions to be feasible and efficacious in healthy and clinical 

populations.  Implementing a lovingkindness meditation intervention in the peri-

surgical period of breast cancer has the potential to lead to psychological and physical 

well-being in the surgical time frame, as well as throughout adjuvant treatment and 

survivorship. 

1.5.1 Study Background and Aims  

This study extended lovingkindness meditation research by testing the effects of 

a lovingkindness meditation protocol on peri-surgical outcomes among breast cancer 

patients.  Specifically, the study investigated how training in lovingkindness meditation 

techniques during the peri-surgical period could affect psychological functioning (e.g., 

mood, anxiety), negative physical symptoms (e.g., pain, vasovagal symptoms, fatigue, 

sleep disturbance), and surgical outcome variables (i.e., length of surgery, cost of 

surgery). The ability of the intervention to influence positive psychosocial resources was 

also explored.  In order to maximize efficacy and enable patients to use the intervention 

throughout the entirety of the peri-surgical time frame, the lovingkindness meditation 

protocol was introduced at the time of breast biopsy.   

Specific Aim 1:  To investigate the effect of a lovingkindness meditation protocol 

on mood (i.e., positive affect, negative affect) and anxiety during biopsy and the peri-
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surgical timeframe of breast cancer compared to an active control (i.e., music protocol) 

and standard care condition.* 

Hypothesis 1: Women who receive the lovingkindness meditation protocol will 

report significantly improved mood (i.e., higher levels of positive affect, lower levels of 

negative affect) and decreased anxiety during biopsy and the peri-surgical timeframe 

compared to the music control and standard care conditions. 

Specific Aim 2:  To investigate the effect of a lovingkindness meditation protocol 

on negative physical symptoms (e.g., pain, vasovagal symptoms, fatigue, sleep 

disturbance) during biopsy and the peri-surgical timeframe of breast cancer compared 

to the music control and standard care conditions. 

Hypothesis 2: Women who receive the lovingkindness meditation protocol will 

have significantly improved physical outcomes (e.g., decreased pain, vasovagal 

symptoms, fatigue, and sleep disturbance) during biopsy and the peri-surgical 

timeframe compared to the music control and standard care conditions. 

Specific Aim 3: To investigate whether the effect of a lovingkindness meditation 

protocol on emotional distress and negative physical symptoms (e.g., pain, vasovagal 

symptoms, fatigue, sleep disturbance) during the peri-surgical period of breast cancer is 

mediated by increases in positive affect. 
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Hypothesis 3: Positive affect mediates the lovingkindness meditation 

intervention’s effect on emotional distress and physical symptoms during the peri-

surgical period.  

Exploratory Aim 1:  To determine whether there is evidence for the Broaden-

and-Build hypotheses.  First, this aim will explore whether a lovingkindness meditation 

protocol can lead to the cultivation of psychological, cognitive, and social resources in 

the peri-surgical period compared to the music control and standard care conditions.  

Second, this aim will investigate whether there is evidence for the undoing effect, 

specifically whether a lovingkindness meditation protocol can lead to lower physiologic 

reactivity (i.e., heart rate, blood pressure) during biopsy and the peri-surgical period 

compared to the music control and standard care conditions. 

Hypothesis 1: Women who receive the lovingkindness meditation protocol will 

exhibit higher levels of psychological resources (i.e., increased self-compassion and 

coping repertoire), cognitive resources (i.e., increased emotion regulation and 

mindfulness), and social resources (i.e., social support--increased emotional support, 

decreased social isolation) in the peri-surgical period compared to the music control and 

standard care conditions. 

Hypothesis 2: Women who receive the lovingkindness meditation protocol will 

exhibit lower levels of physiologic reactivity (i.e., heart rate, blood pressure) during 
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biopsy and the peri-surgical timeframe compared to the music control and standard care 

conditions. 

Exploratory Aim 2:  To investigate the effect of a lovingkindness meditation 

protocol on length of surgery and cost of surgery compared to the music control and 

standard care conditions. 

Hypothesis 2.  Women who receive the lovingkindness meditation protocol will 

have decreased length of surgery and cost surgery compared to the music control and 

standard care conditions. 

*All study patients receive standard of care. 
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2. Method  

2.1 Method Overview  

The goal of the current study was to investigate the efficacy of a lovingkindness 

meditation intervention for women undergoing breast biopsy and surgery (i.e., during 

the peri-surgical period). Figure 1 provides an overview of the study design. 

Participants undergoing imaging guided core needle breast biopsy were recruited from 

Duke’s Breast Imaging Biopsy Center (n=135).  Interested participants completed a 

consent form and pre-biopsy assessment. Participants were then randomized to one of 

three treatment conditions (i.e., lovingkindness meditation, music, standard care), which 

they received during their biopsy procedure. Following biopsy, participants completed a 

post-biopsy assessment and received educational breast health information. Participants 

randomized to the meditation and music conditions also received a meditation or music 

CD with instructions for home practice and were encouraged to practice for 20 minute 

per day.  

Participants who received an abnormal or cancerous biopsy result (n=60) 

completed two more assessments by phone: one week after receipt of their biopsy result, 

one week after surgery. Following each phone assessment, a booster conversation 

occurred for patients randomized to the meditation or music intervention (i.e., women 

received brief encouragement to listen to the meditation or music CD for up to 20 
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minutes at least once per day; women received suggestions for overcoming obstacles to 

listening to CDs). 

 

Figure 1: Study Design 

2.2 Participants  

Participants were recruited from the Breast Imaging Biopsy Center at Duke 

University Medical Center. Eligibility criteria for study entry were: a) ≥21 years old, b) 

undergoing imaging guided core needle biopsy at Duke’s Breast Imaging Biopsy Center, 

c) mammography or ultrasound BI-RADS final assessment category 4a-c (suspicious), 5 



 

 

34 

(highly suggestive of malignancy) or 6 (diagnosed with cancer), d) recently diagnosed 

with invasive breast cancer or ductal carcinoma in situ (DCIS), e) able to speak and read 

English, and e) able to provide meaningful consent. Exclusion criteria included: a) 

significant hearing impairment, b) pregnant women. During recruitment (August 2012-

December 2013), 204 participants were approached in the biopsy clinic and 68% agreed 

to participate in the study, while 32% declined participation. Of those participants who 

declined, 55% reported not being interested in the study and 33% reported not having 

time or feeling overwhelmed. Three participants were excluded due to time constraints 

in clinic (i.e., no time for study assessment before biopsy) or if a biopsy did not occur. 

Among the participants recruited for the study (n=135), 60 received an abnormal 

or cancerous biopsy result and were referred to oncology for surgical care or additional 

treatment (e.g., neoadjuvant therapies).  Following biopsy, 11 patients received atypical 

biopsy results, 13 patients received a diagnosis of DCIS, and 32 patients received a 

diagnosis of invasive breast cancer. Fifty-three patients received surgical treatment at 

Duke University Medical Center, two patients received surgical care at Duke Regional 

Hospital, and one patient had surgery at the Durham VA. Four patients were excluded 

from the final sample, as they were still receiving neoadjuvant chemotherapy at the end 

of data collection or they refused surgical treatment.  
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2.3 Design and Procedures  

Patients meeting eligibility requirements were identified by medical records 

under a Waiver of HIPPA Authorization.  All eligible patients who presented at Duke’s 

Breast Imaging Biopsy Center for imaging guided core needle breast biopsy were given 

a letter that introduced the study and a one-page brochure that briefly described the 

study.  Prospective patients (i.e., 4a-c, 5, or 6 BI-RADS) were approached in the Breast 

Imaging Biopsy Center by study staff (i.e., radiology physicians/fellows, research 

assistants) and asked if they were interested in learning more about the study.  

Interested patients were invited to participate and complete an informed consent.  After 

obtaining written informed consent, a pre-biopsy assessment occurred in the clinic 

immediately before the biopsy procedure.  Participants were given pre-biopsy self-

report questionnaires to complete, including measures of mood, psychological distress, 

positive psychological factors, and physical symptoms.  Blood pressure and heart rate 

measurements were also obtained prior to biopsy.  The baseline assessment took women 

approximately 15 minutes to complete.   

Participants were then randomized to one of three biopsy conditions with equal 

allocation: 1) lovingkindness meditation, 2) music, or 3) standard care (i.e., radiologist 

supportive dialogue). See below for intervention details.  Randomization was stratified 
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by ultrasound guided vs. stereotactic biopsy.  Randomization was conducted using the 

program Block Stratified Randomization Version 5.0.  

Participants in all conditions also received procedural information from the 

radiologist with statements such as “I will now place a drape across your breast”; “you 

will feel the numbing medicine going in now”; “I am going to hold pressure on the 

biopsy site now”; and normalizing statements such as “we will do everything we can to 

make you as comfortable as possible during the procedure”; “it’s normal for you to feel 

pressure in your breast at this point.”   

Following biopsy, patients completed a post-biopsy assessment, which took 

approximately 30 minutes.  This assessment included self-report measures of mood, 

psychological distress, positive psychological factors, physical symptoms, cognitions, 

social support, socio-demographic characteristics, and comorbid medical disorders.  

Blood pressure and heart rate measurements were also obtained post-biopsy.  Following 

this assessment, all patients took home written information regarding breast health and 

women’s health.  

Approximately one week following biopsy, patients received their biopsy results.  

For those patients who received an abnormal or cancerous biopsy result indicating the 

need for surgery, a third assessment occurred following the receipt of their result but 

prior to surgery (i.e., one week after the receipt of an abnormal/cancer diagnosis).  This 
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30-minute assessment occurred over the phone and assessed patients’ mood, 

psychological distress, positive psychological factors, physical symptoms, cognitions, 

and social support. During this follow-up assessment, the study coordinator read 

through the individual questionnaires and recorded the patients’ responses. Prior to this 

follow-up assessment, patients were sent a questionnaire packet so they could read 

along during the phone conversation.  

Patients in all three conditions were also asked whether they had any questions 

regarding the educational information sent home with them after surgery (i.e., 

information regarding breast health and women’s health).  If patients did express 

questions or concerns, they were referred to their treating physician. Lastly, all patients 

were provided with the contact information of the Cancer Patient Support Program at 

Duke University Medical Center (see Appendix B for additional information about the 

scripted booster conversation).  

A fourth assessment occurred one week following surgery.  This assessment 

occurred over the phone and followed the same procedures as described previously.  

Intervention practice was assessed during both follow-up phone assessments for 

patients randomized to the meditation or music intervention. A practice measure was 

utilized to assess formal practice (i.e., use of meditation or music CD) and informal 
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practice (i.e., repeating lovingkindness meditation phrases to oneself without the CD, 

listening to any music). 

Additionally, measures of blood pressure and heart rate were obtained prior to 

participants’ surgery (i.e., pre-surgical work-up on the day or week before surgery) and 

at their first follow-up surgical evaluation (i.e., one to two weeks post-surgery) via 

electronic medical records.  Length and cost of surgery data was also accessed via 

patients’ electronic medical records 

Patients received a Duke parking pass for completing the pre- and post-biopsy 

assessments.  The parking pass had a value of $6.  Participants received a financial 

compensation for completing each of the post-result assessments.  Women who required 

surgery could receive up to $20 ($10 for the one week post-biopsy result and one week 

post-surgery assessment). 

2.3.1 Intervention Description 

2.3.1.1 Lovingkindness Meditation 

Participants in the lovingkindness meditation group were given a description of 

the guided meditation, a brief rationale of the benefits of lovingkindness meditation, and 

instructions for using the audio recording during biopsy from the study staff (see 

Appendix A for outline of script).  They used headphones to listen to an MP3 player 

playing the guided meditation audio file during the biopsy procedure. The guided 
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meditation intervention used an adapted version of lovingkindness meditation, 

specifically designed for use during biopsy (see Appendix B for the meditation script).   

This lovingkindness meditation practice focused on developing positive 

emotions (e.g., compassion, gratitude) towards oneself and others and releasing 

negative emotions.  The meditation began with an initial focus on the breath and then 

transitioned to contemplating a person one felt warm and caring feelings towards (e.g., 

parent, child, loved one).  Specific focus was also given to those individuals the patient 

felt gratitude towards.  These feelings were extended to a wider circle of individuals 

throughout the practice (i.e., oneself, other women receiving breast biopsies, a larger 

group of known and unknown people).  This form of meditation concentrated on the 

silent repetition of phrases (e.g., May I be safe; May I be happy; May I be healthy; May I 

be peaceful; May you be safe; May you be happy; May you be healthy; May you be 

peaceful) in order to direct feelings of love and compassion to different groups of 

individuals.   

Following biopsy, participants took home a lovingkindness meditation CD with 

written instructions for home practice.  This CD contained lovingkindness meditation 

practices of varying lengths (i.e., 20-minute guided meditation practice, 20-minute 

guided body scan, 5-minute guided meditation practice, informal meditation 

instruction).  These lovingkindness meditation practices were based on the same content 
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described above.  Study staff encouraged participants to practice for up to 20 minutes at 

least once per day, and the rationale for practice was reviewed (see Appendix A for 

outline of script).   

After participants completed the post-result and post-surgery assessments over 

the phone (i.e., answered the self-report questionnaires over the phone), a scripted 

booster conversation occurred (i.e., patients received brief encouragement to listen to the 

meditation CD for up to 20 minutes at least once per day, suggestions for overcoming 

obstacles to listening to and practicing the meditation were offered, the rationale for 

listening to the meditation CD was reviewed) (see Appendix C for outline of booster 

conversation).  

2.3.1.2 Music 

Participants in the music group were given a description of the music 

intervention, a brief rationale for the benefits of music, and instructions for using the 

audio recording during biopsy from the study staff (see Appendix A for outline of 

script).  They used headphones to listen to an MP3 player playing the music audio file. 

Participants were able to pick from a variety of music audio files (i.e., classical music, 

jazz, world music, nature sounds). Depending on how long the biopsy procedure lasted, 

the CD looped back to the first track and continued playing the selected music.  
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Following biopsy, participants took home a music CD of their selected genre 

with written instructions for home use.  They were encouraged to listen to music for up 

to 20 minutes at least once per day, and the rationale for practice was reviewed (see 

Appendix A for outline of script).  

After participants completed the post-result and post-surgery assessments over 

the phone (i.e., answered the self-report questionnaires over the phone), a scripted 

booster conversation occurred (i.e., patients received brief encouragement to listen to the 

music CD for up to 20 minutes at least once per day, suggestions for overcoming 

obstacles to listening to and focusing on the music were offered, the rationale for 

listening to music was reviewed) (see Appendix C for outline of booster conversation).  

2.3.1.3 Standard Care 

Participants in the standard care condition received supportive dialogue during 

biopsy, as this is considered standard of care in the biopsy clinic. They were given a brief 

rationale for the radiologist-patient dialogue during biopsy (e.g., the benefits of 

supportive information).  Radiologist supportive dialogue during biopsy included 

supportive conversation and questions, and distractive dialog, such as “how are you 

feeling?”;  “where do you live?”; “did you have someone come with you today?”   
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2.4 Measures  

See Appendix D for primary and exploratory outcome measures described 

below. 

2.4.1 Primary Outcome Measures 

2.4.1.1 Demographic Variables 

Study participants completed a baseline demographic form, in which they 

reported their age, race/ethnicity, current relationship status, education level, and 

employment status. Any relevant missing information was obtained from electronic 

medical records. 

2.4.1.2 Medical Variables 

Study participants provided information about their medical history (e.g., 

comorbid illnesses) and specific information about their breast health on the baseline 

demographic form. Additional information about participants’ biopsy and surgical 

procedures was obtained from electronic medical records. 

2.4.1.3 Affect Scale 

Positive and negative affect was measured with the 12-item Cohen’s Affect Scale 

(Cohen, Alper, Doyle, Treanor, & Turner, 2006).  Patients indicated the degree of their 

positive and negative affective states by rating items from 1=not at all to 4=extremely.  

Positive and negative affect was represented by two separate subcategories of positive 
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and negative emotion: vigor, well-being, calm, depression, anxiety, and hostility.  

Positive and negative affect scores were calculated by adding the ratings of the 

respective subcategories.  This scale has demonstrated good internal consistency (Cohen 

et al., 2006).  In this sample, internal consistency was high for positive affect (α = 0.92) 

and negative affect (α = 0.85). 

2.4.1.4 State Anxiety  

Anxiety was assessed using the State Anxiety Scale of the State-Trait Anxiety 

Inventory (STAI) (Spielberger, 1977).  This is a 20-item self-report scale which assessed 

how much anxiety a person feels at that moment when completing the questionnaire.  

An example item is, “I feel nervous.”  Items were scored on a Likert-scale (i.e., 1=not at 

all, 4=very much) in order to assess the intensity of the current feelings.  Items were 

summed to create a total score (possible range 20 to 80), with higher scores indicating 

higher anxiety.  The State Anxiety Scale is a widely used and well-validated measure of 

state anxiety (Speilberger, 1983). Internal consistency in this sample was high (α = 0.94). 

2.4.1.5 Pain  

Body pain was assessed using the 4-item Brief Pain Inventory (BPI) pain intensity 

scale (Cleeland & Ryan, 1994), a pain unpleasantness scale (Cleeland & Ryan, 1994; 

Jensen & Karoly, 1992), and a pain duration question.  The BPI intensity scale measured 

the severity of pain and is scored on a 0-10 Likert scale (0=no pain, 10=pain as bad as you 
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can imagine).  This scale asked patients to quantify their pain “at its worst in the last 

week,” “at its least in the last week,” “on average,” and “right now.”  Scores on each 

question were averaged to achieve an overall pain intensity score.  This scale has 

demonstrated good internal consistency in cancer populations (Cleeland & Ryan, 1994). 

Internal consistency in this sample was high (BPI α = 0.88).  

Pain unpleasantness was measured with a 0-10 Likert scale.  Patients were asked 

to indicate their average level of pain unpleasantness experienced that day by marking 

from 0=no pain to 10=pain is as unpleasant as it could be.  Past studies have indicated 

that numerical rating scales for pain measures yield high compliance and 

responsiveness rates (Barber et al., 2012; Hjermstad et al., 2011). 

Measures of pain intensity and unpleasantness were included in this study in 

order to assess the intervention’s effect on both the sensory and affective components of 

body pain. Past research has indicated that pain is comprised of several psychological 

dimensions, including sensory-discriminative (i.e., pain intensity) and motivational-

affective (i.e., pain unpleasantness) processes (Melzack & Katz, 2001). The sensory-

descriptive dimension of pain describes the severity or magnitude of perceived pain, 

while the motivational-affective dimension describes the emotional arousal and 

disruption that occurs by the pain experience (Jensen & Karoly, 2001).  
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Pain duration was assessed via a self-report question designed for this study that 

was administered post-biopsy.  This question assessed how long patients have had pain 

(i.e., patient indicated the number of years and/or months).  

Ongoing breast pain was assessed at biopsy using two-items adapted from the 

BPI (Cleeland & Ryan, 1994).  This scale measured average breast pain intensity in the 

past month and right now on a 0-10 Likert scale (0=no pain, 10=pain as bad as it could 

be). These items were combined to create an overall breast pain score. Internal 

consistency in this sample was α = 0.89. 

Continuing breast pain was assessed at both follow-up assessments using a two-

item scale adapted from the BPI (Cleeland & Ryan, 1994).  At the first follow-up 

assessment, this scale measured average breast pain intensity since receipt of the biopsy 

result and right now on a 0-10 Likert scale (0=no pain; 10=pain as bad a it could be).  At 

the second follow-up assessment, this scale measured average breast pain intensity since 

surgery and right now on a 0-10 Likert scale (0=no pain, 10=pain as bad as it could be). 

These items were combined to create an overall continuing breast pain score. Internal 

consistency in this sample was α = 0.70. 

2.4.1.6 Vasovagal Symptoms  

Nausea, lightheadedness, and dizziness were measured using 0-10 Likert Scales.  

Patients were asked to indicate their average level of nausea, dizziness, and 



 

 

46 

lightheadedness experienced that day by marking from 0=no symptoms to 10=worst 

symptoms. Past research has supported the use of Likert Scale measures to assess 

physical symptoms during biopsy and surgery among breast cancer patients 

(Montgomery et al., 2007).  

2.4.1.7 Fatigue 

Fatigue was assessed using the 13-item FACIT Fatigue.  The FACIT Fatigue Scale 

included 13 items assessing fatigue within a comprehensive compilation of questions 

assessing health-related QOL in patients with chronic illnesses (Yellen, Cella, Webster, 

Blendowski, & Kaplan, 1997).  Responses were scored on a five-point scale anchored at 

0=not at all and 4=very much, with higher scores representing less fatigue and better 

quality of life.  This scale has demonstrated good internal consistency (Reese, Shelby, & 

Abernethy, 2011). Internal consistency in this sample was high (α = 0.91). 

2.4.1.8 Sleep Disturbance  

Sleep Disturbance was assessed using the six-item PROMIS Sleep Disturbance 

scale (Buysse et al., 2010).  This scale assessed perceptions of sleep quality, sleep depth, 

and restoration associated with sleep.  This scale measured sleep disturbance over the 

past seven days.  Items were scored on a Likert scale (1=very much, 5=not at all).  This 

scale has been shown to be a well-validated measure of sleep disturbance (Buysse et al., 

2010). In this sample, internal consistency was high (α = 0.90). 
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2.4.2 Exploratory Outcome Measures 

2.4.2.1 Self Compassion 

Self-compassion was measured using the 12-item Self-Compassion Scale-Short 

Form (SCS-SF) (Raes, Pommier, Neff, & Van Gucht, 2011).  The SCS-SF assessed three 

different aspects of self-compassion: Self-Kindness (e.g., ‘‘I try to be understanding and 

patient towards aspects of my personality I don’t like’’) versus Self-Judgment (e.g., ‘‘I’m 

disapproving and judgmental about my own flaws and inadequacies’’); Common 

Humanity (e.g., ‘‘I try to see my failings as part of the human condition’’) versus 

Isolation (e.g., ‘‘When I’m feeling down, I tend to feel like most other people are 

probably happier than I am”); and Mindfulness (e.g., ‘‘When something painful happens 

I try to take a balanced view of the situation’’) versus Over-Identification (e.g., ‘‘When 

I’m feeling down I tend to obsess and fixate on everything that’s wrong.’’).  Patients 

rated each item on a scale from 1=almost never to 5=almost always.  Negative items were 

reverse-coded and mean scores on the six subscales were averaged to produce an overall 

self-compassion score.  Research has indicated the SCS-SF has an appropriate factor 

structure and that a single factor of ‘‘self-compassion’’ can explain the intercorrelations 

among the six facets.  The SCS-SF has demonstrated good internal consistency (Neff, 

2003; Neff, Hsieh, & Dejitterat, 2005).  Internal consistency was high in this sample (α = 

0.88). 
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2.4.2.2 Coping  

Coping was measured using the 28-item Brief-Cope (Carver, 1997).  This measure 

was first administered during the post-biopsy assessment due to time constraints in the 

biopsy clinic.  The Brief-Cope assessed the ways in which individuals tended to cope 

with any life stressor over the past week.  It contained 14 subscales: self-distraction, 

active coping, denial, substance use, use of emotional support, use of instrumental 

support, behavioral disengagement, venting, positive reframing, planning, humor, 

acceptance, religion, self-blame.  Each subscale was comprised of two items that are 

scored on a four-point Likert Scale (1=I haven’t been doing this at all, 4=I’ve been doing 

this a lot).  In this study, 10 subscales were included in data collection (i.e., self-

distraction, active coping, denial, use of instrumental support, behavioral 

disengagement, venting, planning, humor, acceptance, self-blame) in order to avoid 

overlap with other measures. Past research has shown that the Brief-Cope has strong 

reliability and validity data (Dougall et al., 2009).  

Following data collection, factor analyses were conducted to determine whether 

there was a factor solution for the 10 subscales. Analyses indicated that a two-factor 

solution best represented the interrelationships among coping items on the Brief-Cope.  

The seven subscales that loaded on the two factors appeared to represent “adaptive” 

and “maladaptive” coping indices (see Table 1 below).  These two factors were included 
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in data analyses. The internal consistency in this sample was: adaptive coping, α = 0.88; 

maladaptive coping, α = 0.78. 

Table 1: Factor loadings for the two-factor extraction of the Brief-Cope 

                                                             Factors 

Factor and Items I II Communality 

Adaptive Coping  (Factor 1)    

Concentrating efforts on taking action .63 -.08 .39 

Taking action to make the situation 

better 

.70 -.09 .48 

Getting help and advice from others .66 .14 .47 

Coming up with a strategy about what 

to do 

.79 -.01 .62 

Accepting reality .71 -.13 .51 

Getting help and advice from other 

people 

.63 .19 .45 

Learning to live with it .66 -.04 .43 

Thinking about what steps to take .85 .06 .74 

Maladaptive Coping (Factor 2)    

Saying to oneself, “this isn’t real” .18 .52 .32 

Giving up dealing with it -.10 .63 .40 

Refusing to believe it has happened -.07 .73 .54 

Criticizing myself .02 .74 .55 

Giving up the attempt to cope -.04 .76 .58 

Blaming myself .01 .83 .69 

2.4.2.3 Emotion Regulation  

Emotion regulation was measured using the 10-item Emotion Regulation 

Questionnaire (ERQ) (Gross & John, 2003).  The ERQ measured the dispositional use of 

two emotion-regulation strategies: emotional suppression (i.e., I keep my emotions to 

myself) and reappraisal (e.g., When I want to feel more positive emotion, I change what 

I’m thinking about).  Patients rated items on a seven-point Likert scale from 1=strongly 
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disagree to 7=strongly agree.  Previous research has demonstrated that the subscales 

have good internal reliabilities (Gross & John, 2003).  Internal consistency in this sample 

was: α = 0.89 for reappraisal; α = 0.73 for suppression. 

2.4.2.4 Mindfulness   

Mindfulness was measured using a 23-item version of the Five Facet 

Mindfulness Questionnaire (FFMQ) (Baer et al., 2008). This measure was first 

administered during the post-biopsy assessment due to time constraints in the biopsy 

clinic.  Due to time constraints, only three of the five facets of the FFMQ were examined 

(i.e., acting with awareness, non-judging of inner experience, non-reactivity to inner 

experience).  The acting with awareness subscale asked patients to identify their ability 

to act with awareness when considering their bodily sensations (e.g., “I rush through 

activities without being really attentive to them”).  The non-judgment subscale asked 

patients to identify their ability to not judge their bodily sensations (e.g., “I criticize 

myself for having irrational or inappropriate emotions”). The non-reactivity subscale 

asked patients to identify their ability to not react to their bodily sensations (e.g., “I 

perceive my feelings and emotions without having to react to them”).  These subscales 

were scored on a five-point scale, 1=never or very rarely to 5=very often or always true. 

The FFMQ has been shown to be a well-validated measure of mindfulness (Baer et al., 

2008). The three facets of the FFMQ demonstrated high internal consistency in the 
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current sample (Mindful Awareness, α = 0.93; Mindful Non-judgment, α = 0.90; Mindful 

Non-reactivity, α = 0.83).  

2.4.2.5 Social Support   

Social support was assessed using the eight-item PROMIS Emotional Support 

scale and the eight-item PROMIS Social Isolation scale (Cella et al., 2007). These 

measures were first administered during the post-biopsy assessment due to time 

constraints in the biopsy clinic.  The Emotional Support items assessed perceived 

feelings of being cared for and valued as a person, and having confidant relationships.  

The Social Isolation items assessed perceptions of being avoided, excluded, detached, 

disconnected from, or unknown by, others.  Items were scored on a Likert scale 

(1=never, 5=always).  Past research has demonstrated that these measures have strong 

psychometric properties (Cella et al., 2007; Reeve et al., 2007).  Internal consistency in 

this sample was high (emotional support: α = 0.98; social isolation: α = 0.96). 

2.4.2.5 Blood Pressure and Heart Rate Assessments  

Biopsy Blood Pressure and Pulse Assessments: Blood pressure measurements 

(systolic/diastolic) were obtained from the patient’s upper extremity using an automatic 

inflation blood pressure monitor immediately before and immediately after breast 

biopsy.  The patient’s heart rate was likewise measured before and after biopsy by study 

personnel who manually assessed the radial artery pulse in beats per minute over a one-
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minute period.  Post-Biopsy Blood Pressure and Pulse Assessments:  Blood pressure and 

pulse assessments were obtained from patients’ electronic health records (i.e., pre-

surgical evaluation, post-surgical evaluation). 

2.4.2.6 Intervention Practice 

Intervention practice was assessed using a two-item self-report measure.  The 

first practice item assessed the frequency with which patients formally practiced the 

lovingkindness meditation or music intervention since biopsy or surgery (i.e., used the 

lovingkindness meditation or music CD assigned to them) (0 = not at all; 4 = two or three 

times a week; 8 = two or more times a day or all the time). The second practice item 

assessed the frequency in which patients informally practiced the meditation or music 

intervention since biopsy or surgery (e.g., repeating lovingkindness phrases to oneself 

without the CD; listening to any music to relax) (0 = not at all; 4 = two or three times a 

week; 8 = two or more times a day or all the time). 

2.4.2.7 Length and Cost of Surgery  

Length of surgery and cost of surgery was obtained from patients’ electronic 

medical records from the Financial Department at Duke University Medical Center.  

2.5 Statistical Analyses  

As this was the first study to examine a lovingkindness meditation-based peri-

surgical intervention for breast cancer patients, the primary aim of this study was to 
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evaluate the preliminary efficacy of the intervention. Specifically, the study was 

designed to examine whether a lovingkindness meditation intervention was more 

effective than the music control and standard care conditions in improving positive and 

negative mood, anxiety, pain, vasovagal symptoms, fatigue, and sleep disturbance 

during the peri-surgical period. The study also investigated whether positive affect 

mediated the intervention’s effect on emotional distress and negative physical 

symptoms. Additionally, the study had important exploratory aims: 1) to investigate 

whether a lovingkindness meditation protocol provided evidence for the Broaden-and-

Build hypotheses (i.e., cultivation of psychological, cognitive, and social resources; lower 

physiologic reactivity) in the peri-surgical period compared to the music control and 

standard care conditions; 2) to evaluate the effect of a lovingkindness meditation 

protocol on length of surgery and cost of surgery compared to the music control and 

standard care conditions.   

This study was designed to have a minimum of 80% power with a two-tailed 

alpha = 0.05 to detect a medium effect size (f = 0.30) when comparing lovingkindness 

meditation to the music control and standard care conditions for mood, anxiety, and 

physical symptoms. An alpha of 0.05 was used for each comparison, as this was a 

preliminary efficacy study. Power analyses were based on repeated measures ANOVA 

assuming that standard of care would have no effect and the music control would have 
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a small effect (f = 0.10).  This approach yielded a projected sample size of 48 participants. 

Prior to beginning data analyses, multilevel modeling procedures were deemed more 

appropriate due to missing data. Additional participants were recruited due to concerns 

of attrition and missing data at one or more time points. The final sample included 56 

participants. Intention-to-treat analyses were conducted (Hollis & Campbell, 1999). 

Prior to beginning analyses, distributions of primary outcome variables were 

examined to determine whether there were violations of normality. Descriptive analyses 

demonstrated that nausea, dizziness, and lightheadedness had non-normal distributions 

and would be better represented as a dichotomous variable. A vasovagal symptoms 

variable was created that accounted for whether patients endorsed any vasovagal 

symptoms (i.e., coded 0 for patients who did not endorse vasovagal symptoms and 1 for 

patients who endorsed any vasovagal symptoms). Several other outcome variables also 

had a non-normal distribution (skew > 2) (i.e., negative mood, pain, fatigue, emotional 

support, maladaptive coping), so the variables were transformed using log 

transformation. Multilevel models were run with the transformed variables and the 

original variables and results were the same. As interpretation of outcomes is difficult 

with transformed variables, results from the models with the original variables are 

presented. 
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The three study conditions (i.e., lovingkindness meditation, music, standard 

care) were then compared on baseline characteristics (i.e., demographic, medical, 

outcome measures) using chi-square analyses for categorical variables and analyses of 

variance (ANOVA) for continuous variables (see Table 2, 3 & 4). Participant 

characteristics that showed a statistically significant difference (p < 0.05) between groups 

were included as covariates when conducting analyses. Additionally, demographic and 

medical characteristics were compared by study outcomes. Characteristics that showed 

a statistically significant association with outcome variables were included as covariates 

in subsequent analyses with the respective outcome variable.  

Study aims were tested with multilevel modeling, generalized linear models for 

dichotomous outcomes, and Analysis of Covariance (ANCOVA) for length and cost of 

surgery procedures in SPSS 20.0. Multilevel modeling was used as the primary analytic 

strategy because it offers strong analytic procedures when working with longitudinal 

data that have a hierarchical structure with both between- and within-subject predictors. 

Specifically, multilevel modeling uses all repeated data and allows for randomly missing 

data points within a participant.  This method can also be used with correlated data 

(e.g., repeated measures collected from an individual over time).  

Prior to beginning multilevel model analyses, model assumptions were 

evaluated using box plots and line graphs. No extreme observations were noted (e.g., 
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out of range value). Linear trajectories over time were observed in all models. 

Continuous covariates that were to be used in analyses were mean centered.  

In each multilevel model, time was coded so that the intercept reflected the 

outcome variable at its first assessment. Each model included fixed effects for initial 

status (intercept), time, treatment condition, treatment condition on rate of change 

(treatment condition X time interactions), and covariates (i.e., potential confounding 

variables identified in preliminary analyses). All models included a random effect for 

the intercept. A random effect for time was included unless the model was not able to 

converge. Random effects for time were excluded from: anxiety, positive mood, negative 

mood, pain, mindful awareness, mindful non-judgment, mindful non-reactivity, 

emotional support, diastolic blood pressure.  For models with random intercept and 

time effects, Singer and Willett’s recommendations for identifying the best fitting model 

of variances and covariances were utilized in this study (Singer & Willet, 2003). 

Considering these recommendations, and the likelihood ratio tests (alpha=0.05), the 

unstructured covariance structure was set for models that allowed for the random terms 

(i.e., intercept, slope) to covary. For models that included a random effect for the 

intercept only, variance components structure was specified. Homogeneity of error 

variances over time was also examined. Based on likelihood ratio tests (p<0.05), 

heteroscedastic error variances were included in models as appropriate. Lastly, simple 
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slope analyses were conducted to examine whether the rate of change within each 

treatment condition differed from zero. Interactions were graphed for interpretation, 

using procedures outlined by Preacher, Curran, and Bauer (2006). 

In order to examine whether an intervention practice effect might have 

influenced significant findings, multilevel models including a practice variable were 

conducted in the meditation and music conditions. A practice variable was calculated 

for participants in the meditation condition by averaging the amount of formal 

meditation practice (i.e., using the lovingkindness CD) and informal meditation practice 

(i.e., repeating lovingkindness phrases to oneself without the CD) engaged in since 

biopsy/surgery (assessed by a two-item self-report questionnaire during the post-result 

and post-surgery phone assessments). A practice variable was calculated for participants 

in the music condition by averaging the amount of formal music practice (i.e., listening 

to the CD they received at biopsy) and informal music practice (i.e., listening to any 

music CD) engaged in since biopsy/surgery (assessed by a two-item self-report 

questionnaire during the post-result and post-surgery phone assessments).  Each model 

included fixed effects for initial status (intercept), time, and average practice. As 

described above, a random effect for time was included unless the model was not able to 

converge, and Singer and Willett’s recommendations were used for identifying the best 

fitting model of variances and covariances (Singer & Willet, 2003). 
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Completers’ analyses were conducted to examine whether attrition influenced 

results. In this study, a “completer” was defined as a patient who received the 

intervention during biopsy (i.e., lovingkindness meditation, music, standard care), as 

well as the two booster conversations during the follow-up assessments (if patient was 

randomized to the meditation or music condition). For all analyses, multilevel models 

were repeated utilizing only those participants who were considered completers.  

A generalized estimating equations (GEE) approach was utilized for vasovagal 

symptoms, which were coded as a binary variable due to extreme skew (i.e., a floor 

effect). GEE is used for correlated binary outcomes (i.e., repeated measures over time) 

and allows for the adjustment of continuous and categorical variables in the model. GEE 

approach quantifies treatment condition differences in terms of odds ratio and provides 

95% confidence intervals.   

In the model evaluating the effect of the lovingkindness meditation condition on 

vasovagal symptoms compared to the music and standard care conditions, time was 

coded so that the intercept reflected the outcome variable at the initial assessment (i.e., 

pre-randomization). Effects for intercept, time, treatment condition, treatment condition 

on rate of change (treatment condition X time interactions), and covariates were 

included.  
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Mediation analyses were originally proposed as a primary aim; however, they 

were not conducted, as positive affect did not demonstrate significant changes over time 

across conditions. 

ANCOVA was used to analyze the difference between length of surgery and cost 

of surgery across treatment conditions (i.e., lovingkindness meditation, music, standard 

care). ANCOVA procedures were utilized in order to account for statistically significant 

surgery-related covariates in the analyses (e.g., type of surgery, sentinel lymph node 

biopsy/axillary dissection). If the intervention condition effect was significant, post-hoc 

analyses were carried out to investigate differences between groups.  
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3. Results  

3.1 Descriptive Statistics 

Of the 135 women who participated in the study at the Breast Imaging Biopsy 

Center, 60 received abnormal biopsy results or cancer diagnoses and were referred for 

surgical care.  Four participants were excluded from the final sample, as they did not 

undergo surgery during the data collection time frame (i.e., they were still receiving 

neoadjuvant chemotherapy or they refused surgical treatment).  See Figure 2 for details 

of study flow and attrition.  

The mean age for the final sample was 56 years old (SD=11.26). The sample was 

73.6% Caucasian, 22.6% African American, and 3.8% Asian American. Approximately 

62.7% of the population was married or living with a partner, and the mean number of 

education years was 15.6 (SD=3.04). About 6.2% of the women completed high school, 

22.9% had some college experience, 33.3% had a college degree, 10.4% had some 

graduate school experience, and 27.1% had a graduate school degree. Table 2 presents 

the sample demographic characteristics by condition at baseline. 

Regarding medical-related variables at baseline, 67.9% of women were scheduled 

to undergo an ultrasound guided breast biopsy and 32.1% were scheduled for a 

stereotactic biopsy.  At the time of biopsy, 19.6% of the sample had recently been 

diagnosed with cancer (i.e., DCIS or invasive breast cancer) and presented in clinic for 
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additional biopsies related to their diagnosis. The majority of women had received 

previous breast biopsy procedures (82.7%) and a third of the sample had undergone 

previous breast cancer-related surgeries (33.9%). Other relevant medical-related 

variables assessed at baseline included that 68.7% of women endorsed one or more 

comorbid conditions (e.g., pain conditions, heart disease, diabetes, drug 

abuse/addiction) and 17.9% reported a history of anxiety or depression. Table 2 

summarizes the medical variables by condition at baseline. 

With regards to the surgery-related variables, 64.3% of women had surgical 

excisional biopsies or lumpectomies and 35.7% had mastectomies with or without 

reconstruction. Approximately 9.4% of women had bilateral surgery and 12.5% received 

additional surgeries for positive margins. In conjunction with these surgeries, 58.9% of 

the sample had sentinel lymph node biopsy and/or axillary dissection. Approximately 

23.2% of women underwent neoadjuvant chemotherapy (i.e., chemotherapy prior to 

surgery). Table 3 presents the surgical characteristics of the sample by condition.  

Table 4 displays the means and standard deviations of the outcome measures by 

treatment condition at baseline (i.e., pre-biopsy) or post-biopsy. Due to time constraints 

in clinic, several outcomes were first administered post-biopsy (i.e., coping, mindfulness, 

emotional support, social isolation). 
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Figure 2: Study Flow 
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Table 2: Descriptive statistics of pre-treatment demographic and medical factors by treatment condition 

Characteristic Lovingkindness 

Meditation 

Intervention Group 

(N=23) 

Music  

Active Control 

Group 

(N=16) 

Standard Care 

Attention Control 

Group 

(N=17) 

F or χ2 

value 

P 

value 

Age, mean (SD) 57.61 (11.87) 57.31 (7.53) 52.35(13.03) F = 1.24 0.30 

Race    χ2=7.19 0.13 

  White 19 (49%) 11 (28%) 9 (23%)   

  African American 3 (25%) 4 (33%) 5 (42%)   

  Asian 2 (100%)     

Marital Status    χ2=1.51 0.47 

  Married/Partner 12 (38%) 10 (31%) 10 (31%)   

Education    χ2=6.03 0.64 

  High School Graduate 2 (67%)  1 (33%)   

  Partial College 4 (36%) 4 (36%) 3 (27%)   

  4-yr College Graduate 8 (50%) 4 (25%) 4 (25%)   

  Partial Graduate School 1 (20%) 2 (40%) 2 (40%)   

  Graduate Degree 3 (23%) 3 (23%) 7 (54%)   

Total Years of Education 15.62 (3.02) 15.93 (2.34) 15.27 (3.75) F = 0.17 0.85 

Biopsy Type    χ2=1.01 0.58 



 

 

64 

 

 

 

 

 

 

 

 

 

 

  

 

Characteristic Lovingkindness 

Meditation 

Intervention Group 

(N=23) 

Music  

Active Control 

Group 

(N=16) 

Standard Care 

Attention Control 

Group 

(N=17) 

F or χ2 

value 

P 

value 

Ultrasound 14 (37%) 11 (29%) 13 (34%)   

Stereotactic 9 (50%) 5 (28%) 4 (22%)   

Breast Biopsy History 17 (40%) 13 (30%) 13 (30%) χ2=0.23 0.89 

Brest Surgery History 4 (21%) 9 (47%) 6 (32%) χ2=6.38 0.04 

Cancer Diagnosis Prior to 

Biopsy 

3 (27%) 5 (46%) 3 (27%) χ2 = 2.04 0.36 

First Degree Relative with 

Breast Cancer 

6 (50%) 5 (42%) 1 (8%) χ2=3.44 0.18 

Comorbid History 1.55 (1.37) 1.87 (1.6) 1.29 (1.76) F = 0.54 0.59 

History    

of Anxiety/Depression  

6 (60%) 2 (20%) 2 (20%) χ2=1.81 0.41 
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Table 3: Descriptive statistics of surgical factors by treatment condition 

 

 

 

 

 

 

 

 

 

 

Characteristic Lovingkindness 

Meditation 

Intervention Group 

(N=23) 

Music  

Active Control 

Group 

(N=16) 

Standard Care 

Attention Control 

Group 

            (N=17) 

F or χ2 

value 

P 

value 

Surgery Type    χ2 = 1.73 0.42 

  Excisional Biopsy/ 

  Lumpectomy  

13 (36%) 10 (28%) 13 (36%)   

  Mastectomy with or  

  without  Reconstruction 

10 (50%) 6 (30%) 4 (20%)   

Surgical Location    χ2 = 5.67 0.23 

  Right 8 (35%) 6 (26%) 9 (39%)   

  Left 11 (44%) 10 (40%) 4 (16%)   

  Bilateral Surgery 3 (60%)  2 (40%)   

Additional Surgeries for 

Positive Margins 

3 (43%) 2 (29%) 2 (29%) χ2 =0.02 0.99 

Lymph Node/Axillary 

Node Surgical Dissection 

15 (46%) 9 (27%) 9 (27%) χ2 =0.68 0.71 

Neoadjuvant 

Chemotherapy 

4 (31%) 6 (46%) 3 (23%) χ2 = 2.57 0.28 
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Table 4: Descriptive statistics for outcome measures at the pre-biopsy assessment by treatment condition 

Measure Possible Score 

Range 

Lovingkindness 

Meditation Intervention 

Group M(SD) 

Music 

Active Control 

Group M(SD) 

Standard Care 

Attention Control 

Group M(SD) 

Positive Mood 6-24    

  Pre-biopsy  15.13 (3.61) 12.21 (4.83) 12.44 (2.9) 

Negative Mood 6-24    

  Pre-biopsy  8.79 (2.33) 11.94 (5.37) 9.86 (3.81) 

Anxiety 20-80    

  Pre-biopsy  41.72 (11.35) 47.26 (17.35) 43.82 (12.3) 

Body Pain 0-10    

  Pre-biopsy  1.81 (2.05) 1.87 (2.56) 1.29 (1.44) 

Pain Unpleasantness 0-10    

  Pre-biopsy  2.05 (2.21) 2.00 (2.48) 1.29 (1.83) 

Breast Pain 0-10    

  Pre-biopsy  0.45 (0.87) 1.09 (1.97) 0.68 (1.17) 

Vasovagal Symptoms 0-10    

  Pre-biopsy  0.46 (1.16) 0.80 (1.56) 0.78 (1.58) 

Fatigue 0-52    

  Pre-biopsy  11.73 (8.14) 11.84 (9.82) 12.12 (9.84) 
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Measure Possible Score 

Range 

Lovingkindness 

Meditation Intervention 

Group M(SD) 

Music 

Active Control 

Group M(SD) 

Standard Care 

Attention Control 

Group M(SD) 

Sleep Disturbance 6-30    

  Pre-biopsy  15.42 (6.24) 17.50 (6.08) 15.82 (5.01) 

Self-Compassion 1-5    

  Pre-biopsy  3.27 (0.79) 3.78 (0.76) 3.35 (0.84) 

Adaptive Coping 8-32    

  Post-biopsy  24.18 (4.87) 21.50 (5.61) 25.94 (4.21) 

Maladaptive Coping 6-24    

  Post-biopsy  8.64 (3.08) 9.38 (4.56) 8.65 (2.64) 

Cognitive Appraisal 1-7    

  Pre-biopsy  5.32 (0.96) 5.42 (1.27) 4.99 (1.34) 

Emotional Suppression 1-7    

  Pre-biopsy  3.82 (1.16) 3.25 (0.87) 3.82 (1.49) 

Mindful Awareness 8-40    

  Post-biopsy  27.05 (8.23) 29.00 (6.03) 29.76 (8.50) 

Mindful Non-judgment 8-40    

  Post-biopsy  28.41 (6.11) 30.06 (5.42) 27.12 (6.40) 

Mindful Non-reactivity 8-40    
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Measure Possible Score 

Range 

Lovingkindness 

Meditation Intervention 

Group M(SD) 

Music 

Active Control 

Group M(SD) 

Standard Care 

Attention Control 

Group M(SD) 

  Post-biopsy  21.23 (4.59) 20.38 (3.93) 21.59 (4.21) 

Emotional Support 8-40    

  Post-biopsy  35.59 (5.85) 39.31 (2.09) 34.24 (7.37) 

Social Isolation 8-40    

  Post-biopsy  16.34 (7.60) 14.02 (6.09) 15.53 (6.47) 

Diastolic Blood Pressure 55-96    

  Pre-biopsy  87.30 (15.09) 83.13 (9.87) 77.88 (14.93) 

Systolic Blood Pressure 96-179    

  Pre-biopsy  142.04 (16.47) 133.33 (21.61) 130.06 (17.69) 

Heart Rate 46-116    

  Pre-biopsy  76.57 (13.86) 79.07 (10.78) 74.06 (9.94) 
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3.2 Baseline Treatment Condition Comparability 

There were no statistically significant differences at baseline between treatment 

conditions on demographic, medical, or surgical factors, with the exception of surgical 

history (x2(2) = 6.38, p = 0.04). Participants in the music condition were more likely to 

have a history of breast cancer surgery compared to participants in the lovingkindness 

meditation or standard care conditions. Participants’ surgical history was included as a 

control variable in all analyses.  

When comparing outcome variables at baseline between treatment conditions, 

positive affect showed a statistically significant difference between groups [F(2, 51) = 

3.59, p = 0.04] and negative affect demonstrated a trend [F(2, 52) = 3.17, p = 0.05]. 

Participants in the meditation condition were more likely to experience positive mood at 

baseline compared to the music and standard care conditions, while participants in the 

music condition were more likely to experience negative affect than participants in the 

meditation condition. Positive affect was included as a control variable in all subsequent 

analyses (excluding analyses with positive or negative affect as the dependent 

variables). Negative affect was not included as a covariate in analyses due to its 

significant overlap with positive affect (r = -0.71, p < 0.01).   

Based on these analyses, surgical history and positive affect were included as 

control variables in all subsequent analyses. 
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3.3 Patient Characteristics by Outcome Variable 

The relationship between patient characteristics (i.e., demographic, medical, 

surgical variables) and study outcome variables was also evaluated. If patient 

characteristics showed a statistically significant association with outcome variables 

(below), they were included as covariates in subsequent analyses with the respective 

outcome variable.  

Age showed a statistically significant association with systolic blood pressure 

[F(1, 52) = 9.86, p = 0.003]. Race demonstrated a statistically significant association with 

cognitive reappraisal [F(1, 49) = 5.51, p = 0.02] and mindful awareness [F(1, 55) = 3.77, p = 

0.05]. Years of education demonstrated a statistically significant association with 

mindful non-judgment [F(1, 90) = 11.88, p = 0.001]. Having a partner showed a 

statistically significant association with emotional support [F(1, 60) = 7.11, p = 0.01] and 

social isolation [F(1, 53) = 16.87, p < 0.01].  

Having a cancer diagnosis at biopsy demonstrated a statistically significant 

association with pain intensity [F(1, 51) = 3.31, p = 0.05], pain unpleasantness [F(1, 51) = 

4.83, p = 0.03], emotional suppression [F(1, 73) = 7.04, p = 0.01], and systolic blood 

pressure [F(1, 48) = 6.22, p = 0.02].  

Having a history of anxiety or depression showed a statistically significant 

association with pain intensity [F(1, 53) = 6.54, p = 0.01], pain unpleasantness [F(1, 53) = 
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9.12, p = 0.004], fatigue [F(1, 62) = 6.51, p = 0.01], self-compassion [F(1, 50) = 9.5, p = 0.003], 

cognitive reappraisal [F(1, 54) = 4.25, p = 0.04], mindful awareness [F(1, 56) = 3.69, p = 

0.05], mindful non-judgment [F(1, 71) = 6.74, p = 0.01], social isolation [F(1, 53) = 5.43, p = 

0.02], and diastolic blood pressure [F(1, 104) = 4.73, p = 0.03].  

Having comorbid conditions showed a statistically significant association with 

negative affect [F(1, 42) = 4.97, p = 0.03], pain intensity [F(1, 116) = 12.05, p = 0.001], pain 

unpleasantness [F(1, 111) = 9.33, p = 0.003], fatigue [F(1, 86) = 3.93, p = 0.05], self-

compassion [F(1, 143) = 6.05, p = 0.02], adaptive coping [F(1, 93) = 7.25, p = 0.01], and 

heart rate [F(1, 61) = 5.01, p = 0.03].  

Having a history of previous biopsies demonstrated a statistically significant 

association with emotional support [F(1, 53) = 7.96, p = 0.01]. Receiving a stereotactic 

biopsy demonstrated a statistically significant association with social isolation [F(1, 53) = 

5.43, p = 0.02].  

Neoadjuvant chemotherapy showed a statistically significant association with 

emotional suppression [F(1, 72) = 5.32, p = 0.02] and mindful awareness [F(1, 56) = 3.69, p 

= 0.05]. Type of surgery demonstrated a statistically significant association with 

emotional suppression [F(1, 73]4) = 4.63, p = 0.04]. 
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3.4 Primary Outcome Findings 

See Table 5 for the means and standard deviations of the outcomes measures by 

condition at pre-biopsy, post-biopsy, post-result, and post-surgery assessments. 

3.4.1 Multilevel Model Treatment Outcomes 

Table 6 displays the fixed effects for multilevel models examining whether the 

lovingkindness meditation condition was more effective than the music or standard care 

conditions in improving primary outcome variables.  In each multilevel model, the 

intercept indicates the value of the outcome variable at the initial assessment in the 

meditation condition. The time effect represents the rate of change in the outcome 

variable in the meditation condition. The main effects for the music and standard care 

conditions are the difference between the initial value of the outcome variable in the 

music and standard care conditions compared to the meditation condition. The 

treatment condition × time interaction terms represent the difference between the rate of 

change in the music and standard care conditions compared to the meditation condition. 

Simple slope analyses examined whether the slope (i.e., rate of change) within each 

treatment condition differed significantly from zero. Random effects for intercept were 

included in all models, and random effects for slope were included in all models that 

would converge.  
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When evaluating multilevel model results, the omnibus F statistic for overall 

treatment was examined. Group comparisons between music and lovingkindness 

meditation and standard care and lovingkindness meditation were also evaluated due to 

the preliminary nature of the study and small sample size. Lastly, when a model 

coefficient for group comparisons was significant, simple slope analyses were conducted 

and plotted in order to interpret the significant changes over time between groups.  

3.4.1.1 Anxiety 

There was a trend for the overall treatment × time interaction for state anxiety 

[F(2, 144) = 2.11, p = 0.13], suggesting that the slope for at least one of the conditions 

differed from the other conditions. When comparing the lovingkindness meditation and 

standard care conditions, the treatment × time interaction was significant (p = 0.046), 

indicating that the standard care condition showed greater increases in anxiety over 

time compared to the meditation condition. The meditation and music conditions did 

not differ significantly over time (p =0.21).  Analyses were also conducted to determine 

whether there were group differences between the music and standard care conditions. 

Results demonstrated no significant differences between the music and standard care 

conditions over time (p = 0.52). 

Simple slope analyses demonstrated that anxiety significantly decreased over 

time in the lovingkindness meditation condition (B= -4.05, SE = 0.87, t = -4.65, p < 0.001, 
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95% CI = -5.77, -2.33) and the music condition (B= -2.28, SE = 1.06, t = -2.15, p = 0.03, 95% 

CI = -4.37, -0.19) (see Figure 3 below). Results indicated that anxiety decreased by 

approximately four points per assessment in the lovingkindness meditation condition 

and only about two points per assessment in the music condition. Anxiety did not 

change over time in the standard care condition (p = 0.16).  

 

Figure 3: Model-implied estimated trajectories of anxiety scores over time by 

treatment condition. 

3.4.1.2 Positive Affect  

The overall treatment × time interaction was not significant for positive affect 

[F(2, 147) = 1.53, p = 0.22]. Results demonstrated that the music and standard care 
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conditions did not significantly differ from the lovingkindness meditation condition on 

positive affect. Analyses were also conducted to determine whether there were group 

differences between the music and standard care conditions. Results demonstrated no 

significant differences between the music and standard care conditions over time (p = 

0.22). 

3.4.1.3 Negative Affect  

The overall treatment × time interaction was not significant for negative affect 

[F(2, 137) = 0.22, p = 0.80]. Results demonstrated that the music and standard care 

conditions did not significantly differ from the lovingkindness meditation condition on 

negative affect. Analyses were also conducted to determine whether there were group 

differences between the music and standard care conditions. Results demonstrated no 

significant differences between the music and standard care conditions over time (p = 

0.80). 

3.4.1.4 Body Pain  

The overall treatment × time interaction was significant for pain [F(2, 83) = 3.56, p 

= 0.03], suggesting that the slope for at least one of the conditions differed from the other 

conditions. When comparing the lovingkindness meditation to standard care condition, 

the treatment × time interaction was significant (p = 0.02), indicating that the standard 

care condition showed greater increases in body pain over time compared to the 
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lovingkindness meditation condition. The lovingkindness meditation and music 

conditions did not differ significantly over time (p =0.99). Analyses were also conducted 

to determine whether there were group differences between the music and standard 

care conditions. These comparisons found a significant difference between the music 

and standard care conditions (p = 0.04), indicating that the standard care condition also 

resulted in greater increases in body pain over time compared to the music condition. 

 Simple slope analyses demonstrated that pain significantly increased over time 

in the standard care condition (B= 0.48, SE = 0.24, t = 2.03, p = 0.046, 95% CI = 0.01, 0.95) 

(see Figure 4 below). Pain did not change over time in the lovingkindness meditation (p 

= 0.16) or music conditions (p = 0.35).  
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Figure 4: Model-implied estimated trajectories of body pain scores over time 

by treatment condition. 

3.4.1.5 Pain Unpleasantness 

The overall treatment × time interaction was not significant for pain 

unpleasantness [F(2, 43) = 1.23, p = 0.30]. Results demonstrated that the music and 

standard care conditions did not significantly differ from the lovingkindness meditation 

condition on pain unpleasantness. Analyses were also conducted to determine whether 

there were group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.77). 
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3.4.1.6 Breast Pain  

The overall treatment × time interaction was not significant for breast pain [F(2, 

46) = 0.26, p = 0.77]. Results demonstrated that the music and standard care conditions 

did not significantly differ from the lovingkindness meditation condition on breast pain. 

Analyses were also conducted to determine whether there were group differences 

between the music and standard care conditions. Results demonstrated no significant 

differences between the music and standard care conditions over time (p = 0.30). 

3.4.1.7 Fatigue 

The overall treatment × time interaction was not significant for fatigue [F(2, 59) = 

0.45, p = 0.64]. Results demonstrated that the music and standard care conditions did not 

significantly differ from the lovingkindness meditation condition on fatigue levels. 

Analyses were also conducted to determine whether there were group differences 

between the music and standard care conditions. Results demonstrated no significant 

differences between the music and standard care conditions over time (p = 0.64). 

3.4.1.8 Sleep Disturbance 

The overall treatment × time interaction was not significant for sleep disturbance 

[F(2, 47) = 0.94, p = 0.40]. Results demonstrated that the music and standard care 

conditions did not significantly differ from the lovingkindness meditation condition on 

sleep disturbance. Analyses were also conducted to determine whether there were 
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group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.24). 

3.4.2 Mediation Analyses 

Mediation analyses exploring whether positive affect mediated treatment effects 

on emotional distress and physical symptoms were not conducted, as positive affect did 

not demonstrate significant changes over time across conditions.  

3.4.3 General Linear Model Analyses for Vasovagal Symptoms 

Generalized estimating equations (GEE) were utilized to examine whether the 

lovingkindness meditation condition was more effective than the music or standard care 

conditions in improving vasovagal symptoms. In the model, the intercept indicates the 

value of the vasovagal symptoms at the initial assessment in the lovingkindness 

meditation condition. The time effect represents the rate of change in vasovagal 

symptoms in the lovingkindness meditation condition. The main effects for the music 

and standard care conditions are the difference between the initial value of vasovagal 

symptoms in the music and standard care conditions compared to the lovingkindness 

meditation condition. The treatment condition × time interaction terms represent the 

difference between the rate of change in vasovagal symptoms in the music and standard 

care conditions compared to the lovingkindness meditation condition. 
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The overall treatment × time interaction was not significant for vasovagal 

symptoms (Wald x2(2) = 2.34, p = 0.31). When comparing the lovingkindness meditation 

to music condition, the treatment × time interaction was not significant (p = 0.54), 

indicating that there was no difference in vasovagal symptoms between the conditions 

over time. The lovingkindness meditation and standard care conditions also did not 

differ significantly over time (p = 0.30). Analyses were also conducted to determine 

whether there were group differences between the music and standard care conditions. 

Results demonstrated no significant differences in vasovagal symptoms between the 

music and standard care conditions over time (p = 0.12). 

3.5 Exploratory Outcome Findings 

3.5.1 Multilevel Model Treatment Outcomes 

Table 6 displays the fixed effects for multilevel models examining whether the 

lovingkindness meditation condition was more effective than the music or standard care 

conditions in improving exploratory outcome variables.  The same strategy was used as 

mentioned previously (in primary outcome findings description). In each multilevel 

model, an intercept, time effect, main effect, and treatment condition × time interaction 

was included. Simple slope analyses were also conducted for significant treatment 

condition × time interactions. Random effects for intercept were included in all models, 

and random effects for slope were included in all models that would converge.  
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When evaluating multilevel model results, the omnibus F statistic for overall 

treatment was examined. Group comparisons between music and lovingkindness 

meditation and standard care and lovingkindness meditation were also evaluated due to 

the preliminary nature of the study and small sample size. Lastly, when a model 

coefficient for group comparisons was significant, simple slope analyses were conducted 

and plotted in order to interpret the significant changes over time between groups. 

Additionally, for models that included a dependent variable that was 

administered for the first time post-biopsy (i.e., mindfulness, coping, emotional support, 

social isolation), main effects for treatment were also examined in order to determine 

whether treatment effects occurred immediately post-biopsy.  

3.5.1.1 Self-Compassion 

The overall treatment × time interaction was significant for self-compassion [F(2, 

41) = 4.51, p = 0.02], suggesting that the slope for at least one of the conditions differed 

from the other conditions. When comparing the lovingkindness meditation to music 

condition, the treatment × time interaction was significant (p = 0.004), indicating that the 

music condition showed greater reductions in self-compassion over time compared to 

the meditation condition. The lovingkindness meditation and standard care conditions 

did not differ significantly over time (p =0.18). Analyses were also conducted to 

determine whether there were group differences between the music and standard care 
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conditions. Results demonstrated no significant differences between the music and 

standard care conditions over time (p = 0.10). 

Simple slope analyses demonstrated that self-compassion significantly increased 

over time in the lovingkindness meditation condition (B= 0.16, SE = 0.05, t = 3.59, p = 

0.001, 95% CI = 0.07, 0.25) (see Figure 5 below). Self-compassion did not change over 

time in the music (p = 0.33) or standard care (p = 0.18) conditions.  

 

Figure 5: Model-implied trajectories of self-compassion scores over time by 

treatment condition. 
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3.5.1.2 Cognitive Reappraisal 

The overall treatment × time interaction was not significant for cognitive 

reappraisal [F(2, 46) = 1.64, p = 0.21]. Results demonstrated that the music and standard 

care conditions did not significantly differ from the lovingkindness meditation condition 

on cognitive reappraisal. Analyses were also conducted to determine whether there 

were group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.35). 

3.5.1.3 Emotional Suppression 

The overall treatment × time interaction was significant for emotional 

suppression [F(2, 76) = 3.16, p = 0.048], suggesting that the slope for at least one of the 

conditions differed from the other conditions. When comparing the lovingkindness 

meditation to music condition, the treatment × time interaction demonstrated a trend (p 

= 0.07), indicating that the music condition showed greater increases in emotional 

suppression over time compared to the lovingkindness meditation condition. The 

lovingkindness meditation and standard care conditions did not differ significantly over 

time (p =0.55).  Analyses were also conducted to determine whether there were group 

differences between the music and standard care conditions. These comparisons found a 

significant difference between the music and standard care conditions (p = 0.02), 
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indicating that the music condition showed greater increases in emotional suppression 

over time compared to the standard care condition. 

Simple slope analyses demonstrated that emotional suppression did not change 

significantly over time in any of the three conditions (i.e., lovingkindness meditation, p = 

0.40, music, p = 0.08, standard care, p = 0.11); however, a trend was noted in the music 

condition (see Figure 6 below).  

 

Figure 6: Model-implied estimated trajectories of emotional suppression 

scores over time by treatment condition. 
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3.5.1.4 Mindful Awareness 

As the initial assessment of this measure occurred post-biopsy (i.e., after 

introduction to treatment condition), main effects for treatment were interpreted. 

Results indicated that there were no post-biopsy effects on mindful awareness by 

treatment condition [F(2, 58) = 0.86, p = 0.43].   

The overall treatment × time interaction was significant for mindful awareness 

[F(2, 86) = 3.46, p = 0.04], suggesting that the slope for at least one of the conditions 

differed from the other conditions. When comparing the lovingkindness meditation to 

music condition, the treatment × time interaction was significant (p = 0.01), indicating 

that the music condition showed greater reductions in mindful awareness over time 

compared to the lovingkindness meditation condition. The lovingkindness meditation 

and standard care conditions did not differ significantly over time (p =0.56). Analyses 

were also conducted to determine whether there were group differences between the 

music and standard care conditions. Results demonstrated no significant differences 

between the music and standard care conditions over time (p = 0.12). 

Simple slope analyses demonstrated that mindful awareness significantly 

increased over time in the lovingkindness meditation (B= 2.53, SE = 0.63, t = 4.01, p < 

0.001, 95% CI = 1.28, 3.78) and standard care (B= 1.96, SE = 0.72, t = 2.72, p = 0.01, 95% CI = 

0.52, 3.39) conditions (see Figure 7 below). Results indicated that mindful awareness 
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increased by approximately two and a half points per assessment in the lovingkindness 

meditation condition and about two points per assessment in the standard care 

condition. Mindful awareness did not change over time in the music condition (p = 0.96).  

 

Figure 7: Model-implied estimated trajectories of mindful awareness scores 

over time by treatment condition. 

3.5.1.5 Mindful Non-judgment 

As the initial assessment of this measure occurred post-biopsy (i.e., after 

introduction to treatment condition), main effects for treatment were interpreted. 

Results indicated that there were no post-biopsy effects on mindful non-judgment by 

treatment condition [F(2, 72) = 0.54, p = 0.59].   
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 There was a trend for the overall treatment × time interaction for mindful non-

judgment [F(2, 82) = 2.23, p = 0.11]. When comparing the lovingkindness meditation to 

music conditions, the treatment × time interaction was significant (p = 0.04), indicating 

that the music condition showed greater decreases in mindful non-judgment over time 

compared to the lovingkindness meditation condition. The meditation and standard care 

conditions did not differ significantly over time (p =0.60).  Analyses were also conducted 

to determine whether there were group differences between the music and standard 

care conditions. Results demonstrated no significant differences between the music and 

standard care conditions over time (p = 0.21). 

Simple slope analyses demonstrated that mindful non-judgment significantly 

increased over time in the lovingkindness meditation condition (B= 2.58, SE = 0.77, t = 

3.36, p = 0.001, 95% CI = 1.05, 4.1) and the standard care condition (B= 1.97, SE = 0.85, t = 

2.32, p = 0.02, 95% CI = 0.28, 3.65) (see Figure 8 below). Results indicated that mindful 

non-judgment increased by approximately two and a half points per assessment in the 

lovingkindness meditation condition and about two points per assessment in the 

standard care condition. Mindful non-judgment did not change over time in the music 

condition (p = 0.99).  
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Figure 8: Model-implied estimated trajectories of mindful non-judgment 

scores over time by treatment condition. 

3.5.1.6 Mindful Non-reactivity 

As the initial assessment of this measure occurred post-biopsy (i.e., after 

introduction to treatment condition), main effects for treatment were interpreted. 

Results indicated that there were no post-biopsy effects on mindful non-reactivity by 

treatment condition [F(2, 67) = 0.85, p = 0.43].   

The overall treatment × time interaction was not significant for mindful non-

reactivity [F(2, 86) = 0.20, p = 0.82]. Results demonstrated that the music and standard 

care conditions did not significantly differ from the lovingkindness meditation condition 
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on mindful non-reactivity. Analyses were also conducted to determine whether there 

were group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.77). 

3.5.1.7 Adaptive Coping 

As the initial assessment of this measure occurred post-biopsy (i.e., after 

introduction to treatment condition), main effects for treatment were interpreted. While 

there appeared to be a trend for higher levels of adaptive coping in the standard care 

condition versus the music condition, results indicated that the post-biopsy effect on 

adaptive coping by treatment condition was not significant [F(2, 45) = 2.47, p = 0.10].   

The overall treatment × time interaction was not significant for adaptive coping 

[F(2, 40) = 0.76, p = 0.48]. Results demonstrated that the music and standard care 

conditions did not significantly differ from the lovingkindness meditation condition on 

adaptive coping. Analyses were also conducted to determine whether there were group 

differences between the music and standard care conditions. Results demonstrated no 

significant differences between the music and standard care conditions over time (p = 

0.34). 
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3.5.1.8 Maladaptive Coping 

As the initial assessment of this measure occurred post-biopsy (i.e., after 

introduction to treatment condition), main effects for treatment were interpreted. 

Results indicated that there were no post-biopsy effects on maladaptive coping by 

treatment condition [F(2, 48) = 0.42, p = 0.66].   

The overall treatment × time interaction was not significant for maladaptive 

coping [F(2, 39) = 0.67, p = 0.52]. Results demonstrated that the music and standard care 

conditions did not significantly differ from the lovingkindness meditation condition on 

maladaptive coping. Analyses were also conducted to determine whether there were 

group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.79). 

3.5.1.9 Emotional Support 

As the initial assessment of this measure occurred post-biopsy (i.e., after 

introduction to treatment condition), main effects for treatment were interpreted. 

Results indicated that there were no post-biopsy effects on emotional support by 

treatment condition [F(2, 111) = 1.53, p = 0.22].   

The overall treatment × time interaction was not significant for emotional 

support [F(2, 111) = 0.04, p = 0.96]. Results demonstrated that the music and standard 
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care conditions did not significantly differ from the lovingkindness meditation condition 

on emotional support. Analyses were also conducted to determine whether there were 

group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.78). 

3.5.1.10 Social Isolation 

As the initial assessment of this measure occurred post-biopsy (i.e., after 

introduction to treatment condition), main effects for treatment were interpreted. 

Results indicated that there were no post-biopsy effects on social isolation by treatment 

condition [F(2, 45) = 1.63, p = 0.21].   

There was a trend for the overall treatment × time interaction for social isolation 

[F(2, 45) = 2.32, p = 0.11], suggesting that the slope for at least one of the conditions 

differed from the other conditions. When comparing the lovingkindness meditation to 

music conditions, the treatment × time interaction was significant (p = 0.04), indicating 

that the music condition resulted showed greater increases in social isolation over time 

compared to the lovingkindness meditation condition. The lovingkindness meditation 

and standard care conditions did not differ significantly over time (p =0.26). Analyses 

were also conducted to determine whether there were group differences between the 
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music and standard care conditions. Results demonstrated no significant differences 

between the music and standard care conditions over time (p = 0.25). 

Simple slope analyses demonstrated that social isolation significantly increased 

over time in the music condition (B= 1.62, SE = 0.77, t = 2.11, p = 0.04, 95% CI = 0.07, 3.17) 

(see Figure 9 below). Social isolation did not change over time in the lovingkindness 

meditation (p = 0.62) or standard care conditions (p = 0.31).  

 

Figure 9: Model-implied estimated trajectories of social isolation scores over 

time by treatment condition. 
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3.5.1.11 Diastolic Blood Pressure 

The overall treatment × time interaction was not significant for diastolic blood 

pressure [F(2, 144) = 0.74, p = 0.48]. Results demonstrated that the music and standard 

care conditions did not significantly differ from the lovingkindness meditation condition 

on diastolic blood pressure. Analyses were also conducted to determine whether there 

were group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.72). 

3.5.1.12 Systolic Blood Pressure 

The overall treatment × time interaction was not significant for systolic blood 

pressure [F(2, 46) = 0.39, p = 0.68]. Results demonstrated that the music and standard 

care conditions did not significantly differ from the lovingkindness meditation condition 

on systolic blood pressure. Analyses were also conducted to determine whether there 

were group differences between the music and standard care conditions. Results 

demonstrated no significant differences between the music and standard care conditions 

over time (p = 0.39). 

3.5.1.13 Heart Rate  

The overall treatment × time interaction was significant for heart rate [F(2, 40) = 

3.68, p = 0.03], suggesting that the slope for at least one of the conditions differed from 
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the other conditions. When comparing the lovingkindness meditation to music 

condition, the treatment × time interaction was significant (p = 0.02), indicating that the 

music condition showed greater increases in heart rate over time compared to the 

lovingkindness meditation condition. The treatment × time interaction for the 

lovingkindness meditation and standard care conditions was also significant (p =0.047), 

indicating that the standard care condition resulted in greater increases in heart rate 

over time compared to the lovingkindness meditation condition. Analyses were also 

conducted to determine whether there were group differences between the music and 

standard care conditions. Results demonstrated no significant differences between the 

music and standard care conditions over time (p = 0.84). 

Simple slope analyses demonstrated that heart rate significantly increased over 

time in the music (B= 3.84, SE = 1.31, t = 2.94, p = 0.01, 95% CI = 1.21, 6.48) and standard 

care (B= 2.91, SE = 1.17, t = 2.48, p = 0.02, 95% CI = 0.53, 5.28) conditions. Heart rate did 

not change over time in the lovingkindness meditation condition (p = 0.71) (see Figure 10 

below). 
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Figure 10: Model-implied estimated trajectories of heart rate scores over time 

by treatment condition. 

3.5.2 ANCOVA Analyses for Length of Surgery and Cost of Surgery  

ANCOVA procedures were utilized in order to test the possibility that the 

lovingkindness meditation condition would reduce participants’ length of surgery and 

cost of surgery compared to the music and standard care conditions. In the two models, 

type of surgery and whether patients’ had sentinel node biopsy/axillary dissection were 

included as covariates in the model (i.e., excisional biopsy, lumpectomy, mastectomy, 

mastectomy with reconstruction). In the cost of surgery model, length of surgery was 

also included as a covariate. 
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ANCOVA analyses demonstrated that there was not an overall effect of 

intervention group on length of surgery [F(2, 42) = 0.94, p = 0.40] or cost of surgery [F(2, 

42) = 0.93, p = 0.40], even after controlling for important surgical-related variables (e.g., 

type of surgery, sentinel node biopsy/axillary dissection, length of surgery). These 

results indicated that length and cost of surgery did not significantly differ across the 

lovingkindness meditation, music, or standard care conditions.  

3.6 Practice Effect Analyses 

Multilevel models were conducted to examine the relationship between 

intervention practice and outcome variables within the lovingkindness meditation and 

music conditions. In each multilevel model, the intercept indicates the value of the 

outcome variable at the initial assessment in the lovingkindness meditation or music 

condition. The time effect represents the rate of change in the outcome variable in the 

lovingkindness meditation or music condition. The main effects represent the 

relationship between intervention practice and the outcome variable on the day of 

biopsy in the lovingkindness meditation or music condition. The practice × time 

interaction represents the relationship between intervention practice and the outcome 

variable over time in the lovingkindness meditation or music condition.   
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3.6.1 Lovingkindness Meditation Condition 

Significant multilevel models are summarized below. See Table 7 for fixed effects 

of significant models. There was no relationship between intervention practice and 

outcome for the following variables: body pain, self-compassion, mindful awareness, 

mindful non-judgment, and social isolation.  

3.6.1.1 Anxiety 

The practice × time interaction was significant (p = 0.004), indicating that 

practicing lovingkindness meditation led to reductions in anxiety over time. 

3.6.1.2 Emotional Suppression 

The practice × time interaction was significant (p = 0.03), indicating that 

practicing lovingkindness meditation led to reductions in emotional suppression over 

time. 

3.6.1.3 Heart Rate 

The practice × time interaction was significant (p = 0.03), indicating that 

practicing lovingkindness meditation led to reductions in heart rate over time. 

3.6.1 Music Condition 

There were no significant multilevel models within the music condition, 

indicating that there were no practice effects for the music group. 
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3.7 Treatment Completer Analyses 

Multilevel models were conducted with only completers (i.e., participants who 

completed the intervention at biopsy/booster calls and did not drop out of the study) in 

order to determine whether treatment dropout influenced the study’s findings. Results 

across treatment outcomes did not differ from the results found with the intention-to-

treat analyses.  
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Table 5: Descriptive statistics for outcome measures at pre-biopsy, post-biopsy, post-result, and post-surgery 

assessments by treatment condition 

Measure Possible 

Score Range 

Lovingkindness Meditation 

Intervention Group  

M(SD) 

Music Active Control 

Group  

M(SD) 

Standard Care Attention 

Control Group  

M(SD) 

Positive Mood 6-24    

  Pre-biopsy  15.13 (3.61) 12.21 (4.83) 12.44 (2.9) 

  Post-biopsy  14.71 (4.14) 13.38 (4.18) 14.29 (4.58) 

  Post-result  15.78 (4.01) 17.18 (4.29) 15.13 (2.99) 

  Post-surgery  17.14 (3.72) 16.54 (5.19) 16.50 (3.33) 

Negative Mood 6-24    

  Pre-biopsy  8.79 (2.33) 11.94 (5.37) 9.86 (3.81) 

  Post-biopsy  8.64 (2.44) 10.19 (5.31) 8.24 (2.25) 

  Post-result  8.24 (1.93) 7.82 (2.18) 8.88 (3.91) 

  Post-surgery  7.21 (1.69) 8.62 (4.15) 8.06 (2.64) 

Anxiety 20-80    

  Pre-biopsy  41.72 (11.35) 47.26 (17.35) 43.82 (12.3) 

  Post-biopsy  37.84 (9.3) 43.01 (13.89) 39.71 (11.82) 

  Post-result  37.80 (10.32) 33.18 (11.37) 38.81 (11.11) 

  Post-surgery  31.66 (9.74) 37.94 (13.99) 36.63 (9.71) 

Body Pain 0-10    

  Pre-biopsy  1.81 (2.05) 1.87 (2.56) 1.29 (1.44) 

  Post-result  1.58 (1.42) 1.18 (1.42) 0.70 (0.84) 
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Measure Possible 

Score Range 

Lovingkindness Meditation 

Intervention Group  

M(SD) 

Music 

Active Control Group 

M(SD) 

Standard Care 

Attention Control Group 

M(SD) 

  Post-surgery  1.84 (1.17) 2.60 (1.84) 2.33 (1.88) 

Pain 

Unpleasantness 

0-10    

  Pre-biopsy  2.05 (2.21) 2.00 (2.48) 1.29 (1.83) 

  Post-result  1.89 (1.60) 1.45 (2.42) 0.38 (0.81) 

  Post-surgery  2.11 (2.28) 2.67 (2.27) 2.25 (2.70) 

Breast Pain 0-10    

  Pre-biopsy  0.45 (0.87) 1.09 (1.97) 0.68 (1.17) 

  Post- biopsy  0.77 (1.23) 1.53 (2.23) 0.35 (0.60) 

  Post-result  1.31 (1.34) 1.41 (1.14) 0.47 (0.76) 

  Post-surgery  1.94 (1.28) 2.38 (1.57) 2.47 (2.08) 

Vasovagal 

Symptoms 

0-10    

  Pre-biopsy  0.46 (1.16) 0.80 (1.56) 0.78 (1.58) 

  Post-result  0.19 (0.33) 0.80 (1.93) 0.21 (0.68) 

  Post-surgery  0.46 (1.31) 0.41 (0.63) 0.21 (0.53) 

Fatigue 0-52    

  Pre-biopsy  11.73 (8.14) 11.84 (9.82) 12.12 (9.84) 

  Post-result  13.50 (11.89) 11.45 (9.18) 10.75 (8.87) 
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Measure Possible 

Score Range 

Lovingkindness Meditation 

Intervention Group  

M(SD) 

Music 

Active Control Group 

M(SD) 

Standard Care 

Attention Control Group 

M(SD) 

  Post-surgery  13.79 (8.58) 17.46 (11.53) 15.44 (10.35) 

Sleep Disturbance 6-30    

  Pre-biopsy  15.42 (6.24) 17.50 (6.08) 15.82 (5.01) 

  Post-result  15.17 (5.58) 14.09 (3.73) 15.00 (6.04) 

  Post-surgery  15.26 (4.87) 13.65 (2.82) 14.81 (6.67) 

Self-Compassion 1-5    

  Pre-biopsy  3.27 (0.79) 3.78 (0.76) 3.35 (0.84) 

  Post-biopsy  3.36 (0.78) 3.59 (0.70) 3.50 (0.70) 

  Post-result  3.44 (0.83) 3.93 (0.76) 3.63 (0.72) 

  Post-surgery  3.78 (0.75) 3.65 (0.96) 3.60 (0.81) 

Adaptive Coping 8-32    

  Post-biopsy  24.18 (4.87) 21.50 (5.61) 25.94 (4.21) 

  Post-result  25.22 (3.66) 23.18 (5.27) 26.88 (4.47) 

  Post-surgery  24.47 (5.83) 25.54 (5.43) 26.81 (3.62) 

Maladaptive 

Coping 

6-24    

  Post-biopsy  8.64 (3.08) 9.38 (4.56) 8.65 (2.64) 

  Post-result  8.00 (2.72) 7.36 (1.69) 7.75 (2.21) 

  Post-surgery  7.47 (2.01) 8.77 (4.68) 7.69 (2.50) 
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Measure Possible 

Score Range 

Lovingkindness Meditation 

Intervention Group  

M(SD) 

Music 

Active Control Group 

M(SD) 

Standard Care 

Attention Control Group 

M(SD) 

Cognitive 

Appraisal 

1-7    

  Pre-biopsy  5.32 (0.96) 5.42 (1.27) 4.99 (1.34) 

  Post-biopsy  5.49 (1.08) 5.31 (1.24) 4.94 (1.28) 

  Post-result  5.43 (1.12) 5.55 (1.14) 5.05 (1.18) 

  Post-surgery  5.64 (0.89) 5.82 (1.31) 5.19 (0.97) 

Emotional 

Suppression 

1-7    

  Pre-biopsy  3.82 (1.16) 3.25 (0.87) 3.82 (1.49) 

  Post-biopsy  3.62 (1.27) 3.38 (0.96) 4.00 (1.57) 

  Post-result  3.56 (0.99) 3.43 (1.54) 3.56 (1.44) 

  Post-surgery  3.61 (0.88) 3.56 (1.53) 3.42 (1.25) 

Mindful 

Awareness 

8-40    

  Post-biopsy  27.05 (8.23) 29.00 (6.03) 29.76 (8.50) 

  Post-result  28.50 (8.53) 31.82 (6.26) 31.94 (6.73) 

  Post-surgery  31.16 (6.55) 30.00 (6.92) 32.25 (7.24) 

Mindful Non-

judgment 

8-40    

  Post-biopsy  28.41 (6.11) 30.06 (5.42) 27.12 (6.40) 
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Measure Possible 

Score Range 

Lovingkindness Meditation 

Intervention Group  

M(SD) 

Music 

Active Control Group 

M(SD) 

Standard Care 

Attention Control Group 

M(SD) 

  Post-result  30.44 (7.94) 34.00 (5.74) 29.75 (6.74) 

  Post-surgery  32.00 (6.07) 30.77 (6.86) 30.25 (7.21) 

Mindful Non-

reactivity 

8-40    

  Post-biopsy  21.23 (4.59) 20.38 (3.93) 21.59 (4.21) 

  Post-result  22.22 (5.06) 22.63 (5.00) 23.69 (3.72) 

  Post-surgery  23.11 (4.51) 22.69 (5.59) 23.63 (4.13) 

Emotional 

Support 

8-40    

  Post-biopsy  35.59 (5.85) 39.31 (2.09) 34.24 (7.37) 

  Post-result  36.17 (6.90) 38.91 (2.47) 34.88 (7.28) 

  Post-surgery  36.79 (5.30) 38.77 (2.28) 35.00 (7.14) 

Social Isolation 8-40    

  Post-biopsy  16.34 (7.60) 14.02 (6.09) 15.53 (6.47) 

  Post-result  15.39 (7.23) 12.18 (4.12) 14.25 (5.97) 

  Post-surgery  14.53 (6.58) 15.08 (6.06) 14.00 (6.00) 

Diastolic Blood 

Pressure 

55-96    

  Pre-biopsy  87.30 (15.09) 83.13 (9.87) 77.88 (14.93) 

  Post-biopsy  84.73 (12.38) 83.64 (14.39) 81.53 (6.97) 



 

 

104 

 

 

 

 

 

 

 

 

 

  

 

 

 

Measure Possible 

Score Range 

Lovingkindness Meditation 

Intervention Group  

M(SD) 

Music 

Active Control Group 

M(SD) 

Standard Care 

Attention Control Group 

M(SD) 

  Post-result  77.05 (10.88) 74.40 (9.23) 73.06 (9.20) 

  Post-surgery  80.41 (8.75) 81.62 (7.30) 76.13 (6.82) 

Systolic Blood 

Pressure 

96-179    

  Pre-biopsy  142.04 (16.47) 133.33 (21.61) 130.06 (17.69) 

  Post-biopsy  149.91 (18.63) 138.79 (18.21) 136.41 (20.31) 

  Post-result  140.55 (16.26) 135.07 (16.26) 127.13 (22.33) 

  Post-surgery  134.24 (16.58) 132.62 (18.83) 122.20 (19.68) 

Heart Rate 46-116    

  Pre-biopsy  76.57 (13.86) 79.07 (10.78) 74.06 (9.94) 

  Post-biopsy  74.09 (15.12) 77.21 (11.99) 73.88 (12.96) 

  Post-result  76.65 (13.43) 82.67 (12.57) 77.56 (11.66) 

  Post-surgery  75.59 (14.01) 87.31 (9.19) 83.20 (11.82) 

Length of Surgery 

(minutes) 

43-323 137.69 (64.50) 138.92 (72.47) 142.54 (81.49) 

Cost of Surgery 2597-18437 7017.94 (3275.04) 5708.46 (1614.47) 6680.61 (4008.56) 
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Table 6: Fixed effects for multilevel models examining the effects of lovingkindness meditation compared to music and 

standard care on treatment outcome variables 

Outcome Fixed effect B SE t P 95% CI 

Positive Affect Intercept 14.76 0.79 18.78 <0.001 13.20, 16.32 

 Time 0.61 0.31 1.97 0.05 -0.002, 1.22 

 Music -2.09 1.26 -1.66 0.10 -4.59, 0.41 

 SC -1.20 1.97 -1.61 0.11 -4.30,0.45 

 Music × time 0.79 0.49 1.62 0.11 -0.17, 1.76 

 SC × time 0.59 0.47 1.27 0.21 -0.33,1.51 

Negative Affect Intercept 9.40 0.71 13.21 <0.001 7.98, 10.81 

 Time -0.50 0.26 -1.92 0.06 -1.01, 0.01 

 Music 1.77 1.06 1.67 0.10 -0.34, 3.88 

 SC 0.17 1.02 0.17 0.86 -1.85, 2.20 

 Music × time -0.23 0.41 -0.55 0.58 -1.04, 0.59 

 SC × time 0.04 0.39 0.10 0.92 -0.73, 0.81 

Anxiety Intercept 46.32 1.98 23.43 <0.001 42.40, 50.24 

 Time -4.05 0.87 -4.65 <0.001 -5.77, -2.33 

 Music -3.11 3.04 -1.03 0.31 -9.14, 2.90 

 SC -6.44 2.92 -2.20 0.03 -12.22, -0.65 

 Music × time 1.77 1.40 1.27 0.21 -0.99, 4.53 

 SC × time 2.69 1.33 2.02 0.05 0.05, 5.33 

Body Pain Intercept 1.83 0.44 4.17 <0.001 0.96, 2.71 

 Time -0.21 0.15 -1.46 0.15 -0.50, 0.08 
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Outcome Fixed effect B SE t P 95% CI 

 Music 0.05 0.64 0.08 0.94 -1.23, 1.33 

 SC -0.82 0.59 -1.37 0.17 -2.00, 0.37 

 Music × time -0.001 0.24 -0.002 0.99 -0.47, 0.47 

 SC × time 0.45 0.21 2.10 0.04 0.02, 0.88 

Pain Unpleasantness Intercept 1.57 0.50 3.12 0.003 0.55, 2.59 

 Time -0.28 0.33 -0.84 0.41 -0.95, 0.39 

 Music 0.03 0.77 0.04 0.97 -1.51, 1.57 

 SC -1.17 0.70 -1.66 0.10 -2.59, 0.25 

 Music × time -0.04 0.53 -0.07 0.94 -1.12, 1.04 

 SC × time 0.68 0.49 1.39 0.17 -0.31, 1.67 

Breast Pain Intercept 0.33 0.32 1.02 0.31 -0.32, 0.96 

 Time 0.49 0.13 3.64 0.001 0.22, 0.76 

 Music 0.80 0.51 1.56 0.13 -0.23, 1.83 

 SC -0.11 0.49 -0.22 0.83 -1.10, 0.88 

 Music × time -0.09 0.21 -0.42 0.68 -0.52, 0.34 

 SC × time 0.07 0.20 0.32 0.75 -0.34, 0.48 

Fatigue Intercept 12.05 2.31 5.21 <0.001 7.40, 16.70 

 Time 0.37 0.69 0.54 0.59 -1.01, 1.75 

 Music -2.89 3.51 -0.82 0.42 -9.95, 4.17 

 SC -3.82 3.24 -1.18 0.24 -10.33, 2.70 

 Music × time 0.63 1.12 0.56 0.58 -1.61, 2.86 

 SC × time 0.69 1.04 0.67 0.51 -1.39, 2.77 

Sleep Disturbance Intercept 16.10 1.22 13.18 <0.001 13.65, 18.55 
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Outcome Fixed effect B SE t P 95% CI 

 Time -0.28 0.44 -0.63 0.53 -1.16, 0.60 

 Music 0.24 1.98 0.12 0.90 -3.72, 4.21 

 SC -1.64 1.90 -0.86 0.39 -5.45, 2.17 

 Music × time -0.91 0.70 -1.31 0.20 -2.32, 0.49 

 SC × time -0.01 0.67 -0.02 0.99 -1.37, 1.34 

Self-Compassion Intercept 3.40 0.16 21.62 <0.001 3.08, 3.71 

 Time 0.16 0.05 3.59 0.001 0.07, 0.25 

 Music 0.46 0.24 1.96 0.06 -0.02, 0.94 

 SC 0.32 0.22 1.45 0.16 -0.13, 0.76 

 Music × time -0.22 0.07 -3.00 0.004 -0.36, -0.07 

 SC × time -0.09 0.07 -1.35 0.18 -0.23, 0.05 

Adaptive Coping Intercept 23.89 1.11 21.53 <0.001 21.65, 26.12 

 Time 0.23 0.79 0.29 0.77 -1.36, 1.82 

 Music -1.84 1.77 -1.04 0.31 -5.41, 1.73 

 SC 2.19 1.70 1.29 0.20 -1.23, 5.61 

 Music × time 1.48 1.26 1.17 0.25 -1.08, 4.04 

 SC × time 0.21 1.21 0.18 0.86 -2.23, 2.66 

Maladaptive Coping Intercept 9.11 0.73 12.49 <0.001 7.64, 10.58 

 Time -0.84 0.43 -1.93 0.06 -1.72, 0.04 

 Music 0.04 1.17 0.04 0.97 -2.30, 2.39 

 SC -0.88 1.12 -0.79 0.43 -3.13, 1.36 

 Music × time 0.75 0.69 1.09 0.28 -0.64, 2.15 

 SC × time 0.56 0.66 0.85 0.40 -0.78,  1.91 
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Outcome Fixed effect B SE t P 95% CI 

Cognitive Appraisal Intercept 4.89 0.43 11.30 <0.001 4.02, 5.76 

 Time 0.42 0.13 3.10 0.003 0.15, 0.69 

 Music 0.49 0.43 1.14 0.26 -0.38, 1.35 

 SC 0.14 0.42 0.32 0.75 -0.71, 0.99 

 Music × time -0.11 0.13 -0.85 0.40 -0.38, 0.15 

 SC × time -0.24 0.13 -1.81 0.08 -0.51, 0.03 

Emotional Suppression Intercept 4.05 0.27 15.07 <0.001 3.51, 4.59 

 Time -0.07 0.08 -0.85 0.40 -0.22, 0.09 

 Music -0.41 0.41 -1.00 0.32 -1.22, 0.41 

 SC -0.07 0.39 -0.18 0.86 -0.85, 0.71 

 Music × time 0.23 0.12 1.85 0.07 -0.02, 0.47 

 SC × time -0.07 0.12 -0.60 0.55 -0.30, 0.16 

Mindful Awareness Intercept 27.26 2.47 11.04 <0.001 22.30, 32.22 

 Time 2.53 0.63 4.01 <0.001 1.28, 3.78 

 Music 2.22 2.52 0.88 0.38 -2.83, 7.26 

 SC 3.11 2.44 1.28 0.21 -1.77, 7.99 

 Music × time -2.57 1.00 -2.56 0.01 -4.56, -0.57 

 SC × time -0.57 0.97 -0.59 0.56 -2.51, 1.36 

Mindful Non-judgment Intercept 28.95 1.35 21.45 <0.001 26.26, 31.64 

 Time 2.58 0.77 3.36 0.001 1.05, 4.10 

 Music 1.89 2.25 0.84 0.40 -2.59, 6.38 

 SC -0.29 2.07 -0.14 0.89 -4.41, 3.83 

 Music × time -2.58 1.25 -2.07 0.04 -5.07, -0.10 
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Outcome Fixed effect B SE t P 95% CI 

 SC × time -0.61 1.16 -0.52 0.60 -2.92, 1.70 

Mindful Non-reactivity Intercept 21.36 1.24 17.21 <0.001 18.88, 23.84 

 Time 1.25 0.53 2.36 0.02 0.19, 2.30 

 Music -1.15 1.71 -0.68 0.50 -4.56, 2.26 

 SC 1.06 1.63 0.65 0.52 -2.19, 4.32 

 Music × time -0.25 0.84 -0.30 0.76 -1.93, 1.42 

 SC × time -0.51 0.80 -0.63 0.53 -2.11, 1.09 

Emotional Support Intercept 29.90 1.98 15.14 <0.001 25.99, 33.82 

 Time 1.11 1.56 0.71 0.48 -1.99, 4.21 

 Music 2.85 1.96 1.46 0.15 -1.03, 6.72 

 SC -0.47 1.79 -0.26 0.79 -4.00, 3.07 

 Music × time -0.29 1.52 -0.19 0.85 -3.30, 2.73 

 SC × time 0.16 1.42 0.11 0.91 -2.66, 2.97 

Social Isolation Intercept 18.71 1.71 10.92 <0.001 15.25, 22.16 

 Time -0.27 0.53 -0.50 0.62 -1.34, 0.81 

 Music -3.97 2.25 -1.76 0.09 -8.50, 0.56 

 SC -2.37 1.98 -1.20 0.24 -6.35, 1.62 

 Music × time 1.89 0.88 2.15 0.04 0.12, 3.66 

 SC × time 0.88 0.77 1.14 0.26 -0.68, 2.44 

Diastolic Blood Pressure Intercept 86.01 2.44 35.26 <0.001 81.16, 90.86 

 Time -2.89 0.98 -2.95 0.004 -4.82, -0.96 

 Music -4.95 3.95 -1.25 0.21 -12.80, 2.91 

 SC -8.05 3.70 -2.18 0.03 -15.39, -0.71 
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Outcome Fixed effect B SE t P 95% CI 

 Music × time 1.19 1.56 0.76 0.45 -1.89, 4.27 

 SC × time 1.77 1.49 1.19 0.24 -1.17, 4.71 

Systolic Blood Pressure Intercept 144.79 3.67 39.42 <0.001 137.40, 152.19 

 Time -2.40 1.57 -1.53 0.13 -5.57, 0.76 

 Music -6.85 6.04 -1.13 0.26 -19.00, 5.31 

 SC -5.56 5.69 -0.98 0.33 -17.02, 5.90 

 Music × time 0.81 2.52 0.32 0.75 -4.26, 5.87 

 SC × time -1.40 2.40 -0.58 0.56 -6.24, 3.44 

Heart Rate Intercept 78.15 2.84 27.47 <0.001 72.42, 83.87 

 Time -0.40 1.06 -0.38 0.71 -2.55, 1.74 

 Music -1.41 4.59 -0.31 0.76 -10.65, 7.82 

 SC -6.31 4.33 -1.46 0.15 -15.04, 2.42 

 Music × time 4.24 1.70 2.50 0.02 0.81, 7.68 

 SC × time 3.31 1.61 2.05 0.05 0.05, 6.57 
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Table 7: Fixed effects for multilevel models examining the effects of lovingkindness meditation practice on treatment 

outcome variables 

 

 

Outcome Fixed effect B SE t P 95% CI 

Anxiety Intercept 37.70 3.74 10.08 <0.001 30.07, 45.33 

 Time 1.90 1.96 0.97 0.34 -2.08, 5.89 

 Practice 0.74 1.28 0.58 0.57 -1.88, 3.36 

 Time × Practice -2.14 0.69 -3.09 0.004 -3.54, -0.73 

Emotional Suppression Intercept 3.43 0.46 7.38 <0.001 2.48, 4.37 

 Time 0.36 0.17 2.12 0.05 <0.001, 0.72 

 Practice 0.07 0.16 0.45 0.66 -0.25, 0.40 

 Time × Practice -0.14 0.06 -2.35 0.03 -2.66, -0.01 

Heart Rate Intercept 70.27 6.07 11.57 <0.001 57.55, 82.99 

 Time 6.24 2.42 2.57 0.02 1.09, 11.38 

 Practice 1.73 2.12 0.82 0.43 -2.72, 6.18 

 Time × Practice -1.94 0.83 -2.34 0.03 -3.70, -0.18 
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4. Discussion  

The primary aim of this study was to evaluate the preliminary efficacy of a 

lovingkindness meditation-based peri-surgical intervention for breast cancer patients. 

This study was specifically designed to examine whether a lovingkindness meditation 

intervention was more effective than music and standard care conditions in improving 

emotional distress (i.e., mood, anxiety) and physical symptoms (i.e., pain, vasovagal 

symptoms, fatigue, sleep disturbance) during the peri-surgical period. The study also 

investigated whether a lovingkindness meditation protocol provided evidence for the 

Broaden-and-Build hypotheses (i.e., ability of positive affect to mediate the 

intervention’s effect on study outcomes; cultivate psychological, cognitive, and social 

resources; lower physiologic reactivity) in the peri-surgical period compared to the 

control conditions. Further, the study explored the effect of the lovingkindness 

meditation intervention on length and cost of surgery.   

The discussion section will summarize the findings of this study, expand upon 

the strengths and limitations of the study, and discuss the study’s implications on future 

research, theory, and policy. 

4.1 Summary of Findings 

 To my knowledge, this was the first randomized controlled pilot study to 

investigate the efficacy of a lovingkindness meditation intervention for patients 
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undergoing breast cancer surgery. This study offered preliminary evidence that a brief 

lovingkindness meditation protocol can improve emotional distress and negative 

physical symptoms during the peri-surgical period, as well as increase positive 

psychosocial resources.  

 Results demonstrated that patients randomly assigned to the lovingkindness 

meditation intervention showed improvements in anxiety compared to the standard 

care condition and in self-compassion and mindfulness compared to the music control 

condition. Patients in the lovingkindness meditation condition also demonstrated 

maintenance of baseline levels of pain relative to the standard care condition and 

baseline levels of emotional suppression and social isolation compared to the music 

control condition. Lastly, these patients showed maintenance of baseline levels of heart 

rate relative to the music control and standard care conditions. 

4.1.1 Primary Outcomes Findings 

 One of the most noteworthy findings of this study was that the lovingkindness 

meditation intervention produced significant reductions in emotional distress during the 

peri-surgical period. Specifically, patients assigned to the lovingkindness meditation 

intervention showed a significant decrease in state anxiety levels over time compared to 

the standard care condition.  
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 This is an especially important finding as anxiety is a common and upsetting 

experience among patients undergoing breast biopsy and breast cancer surgery 

(Holland & Jacobs, 1986; Liao et al., 2008; Maxwell et al., 2000; Payne et al., 1996). Studies 

have reported that one-third of breast cancer patients experience clinically significant 

levels of emotional distress prior to breast cancer surgery (Millar et al., 2005; Nosarti et 

al., 2002). Additionally, emotional distress (e.g., anxiety) has been shown to predict 

negative adjustment in the peri-surgical period and first year post-diagnosis (e.g., 

emotional distress, pain, nausea, fatigue) (Nosarti et al., 2002; Ozalp et al., 2003; 

Tjemsland et al., 1997).  

While there were no significant differences between the meditation and music 

conditions on anxiety levels, participants in the music condition also showed a slight 

decrease in anxiety over time (based on mixed model coefficients displayed in Table 6 

and simple slope analyses). This finding supports past research that has demonstrated 

music can provide support to patients undergoing breast-related procedures (e.g., 

biopsy, surgery) (Binns-Turner, Wilson, Pryor, Boyd, & Prickett, 2011; Li et al., 2011). 

However, simple slope analyses suggested that participants in the lovingkindness 

meditation intervention had a faster decrease in anxiety over time compared to 

participants in the music condition.  
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The difference in treatment effects between the lovingkindness meditation and 

music conditions may have been influenced by the nature of what participants did 

during the intervention. Participants randomized to the lovingkindness meditation 

intervention were provided with guided meditations that encouraged them to create a 

calm space and cultivate positive feelings towards themselves (e.g., their body) and 

others (e.g., individuals they cared for, patients facing medical concerns). This 

intervention attempted to engage participants in an active manner and help them 

develop and practice skills (e.g., deep breathing, focused attention on positive feelings 

and social connection, concentration and cognitive redirection) that have been associated 

with psychological well-being (e.g., decreased anxiety) in past meditation research 

(Carson et al., 2005; Fredrickson et al., 2008; Goyal et al., 2014; Kabat-Zinn et al., 1992).  

Patients randomized to the music condition were provided with music (i.e., 

classical, jazz, world, nature sounds) and encouraged to listen to it to help them relax. 

This was conceptualized as the more passive treatment condition, as it provided 

participants with a means of auditory distraction but did not engage participants in any 

guided relaxation or meditation exercises.  

Qualitative feedback gathered during the study time frame supported the notion 

that the music intervention provided participants with a more passive treatment 

experience compared to the lovingkindness meditation protocol. Participants in the 
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music condition often reported that they found the music soothing and played it in the 

background as they engaged in daily activities (e.g., driving, housework, reading).  

However, it was rare that participants reported scheduling dedicated time to listen to 

music in order to relax. On the contrary, participants randomized to the lovingkindness 

meditation condition often reported setting aside time for themselves in which they 

would turn their full attention to the guided meditations. Many women also expressed 

that they frequently used the meditation CD when feeling overwhelmed or anxious 

about their diagnosis/treatment. Participants in the music condition did not report 

supporting themselves with music in this way.  

It is noteworthy to highlight that participants who endorsed more frequent 

formal and/or informal lovingkindness meditation practice (i.e., listening to the 

meditation CD, repeating lovingkindness phrases without the CD) experienced a 

significant decrease in anxiety during the peri-surgical period. Interestingly, there was 

no relationship between frequency of music practice (i.e., listening to the study music 

CD or any music) and anxiety levels over the study time frame.  These results further 

suggest that the meditation intervention was a more active treatment, in which practice 

led to beneficial treatment effects. Future studies should put more emphasis on 

encouraging frequent meditation practice during the peri-surgical period. Effective 

techniques used in health behavior research to encourage practice of treatment skills 
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(e.g., use of incentives, interactive voice response telephone messages, and text 

messages) should be applied to lovingkindness meditation interventions (Bender et al., 

2010; Estabrooks & Smith-Ray, 2008; Free et al., 2013; Giles, Robalino, McColl, Sniehotta, 

& Adams, 2014; Meredith et al., 2014; Naylor, Naud, Keefe, & Helzer, 2010). 

Another notable result of this study was that the lovingkindness meditation 

intervention had a significantly different effect on body pain (i.e., severity of pain 

located anywhere in the body) compared to the standard care condition. Specifically, 

body pain levels remained stable in the meditation condition during the peri-surgical 

period, while they increased among participants in the standard care condition over 

time. A similar relationship was observed between the music and standard care 

conditions—pain levels remained relatively stable in the music condition, while they 

increased in the standard care condition. These results are striking due to the fact that 

participants were exposed to a number of procedures that could have increased their 

pain levels during the study time frame (e.g., biopsy, axillary lymph node dissection, 

surgery). Additionally, there was the potential for heightened emotional distress to 

trigger pain flares among participants with pre-existing pain conditions.  

These results have important clinical implications, as past research has 

demonstrated that increased pain levels can be common among breast cancer patients in 

the peri-surgical period (as high as 50% post-surgery) and have been associated with 
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negative outcomes following surgery (Fassoulaki, Patris, Sarantopoulos, & Hogan, 2002; 

Jung, Ahrendt, Oaklander, & Dworkin, 2003; Tasmuth et al., 1995; Tasmuth, von 

Smitten, & Kalso, 1996). First, acute pain experienced post-surgery can require increased 

pharmacological intervention, prolonged recovery room stay, delayed discharge, and 

potential readmissions (American Society of Anesthesiologists Task Force, 2012; Wu & 

Richman, 2004). Second, acute pain following surgery has been associated with the 

development of persistent pain in the year following surgery (Jung et al., 2003; Tasmuth, 

Kataja, Blomqvist, von Smitten, & Kalso, 1997).  Third, persistent pain has been shown to 

negatively impact day-to-day functioning (e.g., need for disability benefits, reduced 

work schedule), psychological distress, and quality of life (Carpenter et al., 1998; 

Stevens, Dibble, & Miaskowski, 1995; Tasmuth, Estlanderb, & Kalso, 1996; Tasmuth et 

al., 1995). Lastly, research has shown that persistent pain can lead to changes in neural 

plasticity, which can ultimately effect the way pain is processed (e.g., reduce pain 

threshold, increase magnitude of pain response) (Jensen, 2010; Latremoliere & Woolf, 

2009). Thus, the fact that participants were able to maintain stable levels of pain during 

the peri-surgical period suggests that the lovingkindness meditation and music 

protocols may protect patients from a range of distressing symptoms and 

neuropsychological changes following surgery. 
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 Qualitative data collected during follow-up phone assessments provided a more 

nuanced understanding of the relationship between the lovingkindness meditation 

intervention and patients’ pain experiences. One theme that emerged from these 

conversations was that participants who endorsed practicing lovingkindness meditation 

often used it as a pain management strategy during the peri-surgical period. Many 

patients reported decreased pain intensity after use of the meditation CD, encouraging 

them to utilize it as they recovered from breast-related procedures (e.g., sentinel node 

biopsies, surgery). Future research should gather pain ratings before and after patients’ 

meditation practice in order to quantitatively capture potential reductions in pain. 

While the lovingkindness meditation intervention had striking effects on anxiety 

and pain levels during the peri-surgical period, no treatment effects were found for 

negative or positive mood, or other physical outcome variables (i.e., pain 

unpleasantness, breast pain, vasovagal symptoms, fatigue, sleep disturbance). 

Interestingly, the findings of this study did not support the hypothesis that the 

lovingkindness meditation intervention would improve negative mood relative to the 

music and standard care conditions. This finding was especially surprising given the 

intervention’s effect on anxiety during the peri-surgical period. Additionally, results 

indicated that the meditation intervention did not improve positive affect over time 

compared to the music and standard care conditions. This result was also unexpected 
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given the proposed theoretical underpinnings of the intervention (i.e., Fredrickson’s 

Broaden-and-Build theory of positive emotions). When considering these null results, it 

is important to understand the context of the study, potential limitations in the study 

measures, issues surrounding intervention dose and intensity, sampling concerns, and 

theoretical implications. 

The context of the current study may have significantly affected the null results 

on negative and positive mood. Participants were introduced to the lovingkindness 

meditation intervention at a stressful medical appointment (i.e., imaging guided core 

needle biopsy) and asked to practice lovingkindness meditation throughout an 

extremely stressful time in their life (e.g., receipt of atypical or invasive breast cancer 

biopsy results, neoadjuvant chemotherapy, breast surgery). During the study time 

frame, participants were coping with a difficult diagnosis and the unknown 

surrounding surgery (e.g., whether they would have a lumpectomy versus mastectomy, 

how they would recover from surgery). Additionally, they were unaware of the extent 

of their disease and the entirety of their treatment plan throughout much of the study 

period.  

In this time frame, it may be more difficult for participants to reduce certain 

negative mood states (e.g., depression) and enhance positive mood in their daily lives. 

There may be optimal windows in which lovingkindness meditation interventions 
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should be introduced in order to more effectively engage patients and influence mood. 

Past work on teachable moments has demonstrated that health events can motivate 

individuals to adopt health-protective behavior and engage in behavioral interventions 

(e.g., psychosocial support for emotional distress) (McBride, Emmons, & Lipkus, 2003). 

It is believed that one’s subjective interpretation of medical events can lead to certain 

affective and cognitive changes (e.g., worry), increasing the likelihood of health behavior 

change (McBride et al., 2008). Research has indicated that the diagnosis of cancer can 

serve as a teachable moment and lead to behavior changes (e.g., increase in physical 

activity) (Alfano et al., 2009; Blanchard et al., 2003; Demark-Wahnefried, Peterson, 

McBride, Lipkus, & Clipp, 2000).  

This literature suggests that oncology providers could capitalize on teachable 

moments following patients’ breast cancer diagnoses (e.g., at the pre-/post-surgery 

evaluation appointment when patients’ diagnoses and treatment plans are discussed). 

Specifically, when providers discuss patients’ medical history and current mental health, 

they could provide psychoeducation about the negative effects of emotional distress 

during the peri-surgical period and the psychosocial interventions available to patients 

(e.g., lovingkindness meditation). Patients’ increased distress level at the time of 

diagnosis might encourage them to more actively engage in an intervention that could 

positively affect their psychological and physical well-being (e.g., lovingkindness 



 

 122 

meditation). Future studies should explore whether lovingkindness meditation 

interventions could be more effectively delivered to patients following their breast 

cancer diagnosis, compared to at the time of breast biopsy when their 

diagnosis/treatment plan is unknown. 

It is important to consider the potential limitations in the affect scales used in this 

study when evaluating the null results. Emotional distress was assessed via Cohen’s 

measure of negative affect and the STAI (state anxiety) (Cohen et al., 2006; Speilberger, 

1983). The negative affect measure assessed a broader array of emotional states (i.e., 

depression, hostility, anxiety) and the state anxiety scale measured specific feelings of 

anxiety. Study results indicated that the lovingkindness meditation intervention affected 

specific emotional states (e.g., anxiety), while it had no effect on broader measures of 

negative affect. Given these findings, it is possible that the broader measure of negative 

affect was not sensitive enough to tap into specific emotional states. Future studies 

should consider using measures of negative affect like the STAI that assess specific 

affective states (e.g., BDI, Cook-Medley Hostility Scale) (Beck, Steer, Ball, & Ranieri, 

1996; Cook & Medley, 1954).  

Additionally, the positive affect measure utilized in this study (i.e., Cohen’s 

Affect Scale) is different from past measures used in Broaden-and-Build and 

lovingkindness meditation research. We used a brief, six-item measure of positive affect 
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that assessed changes in vigor, well-being, and calmness, while past studies have used 

more comprehensive measures that asses a broader range of positive affective states.  

While the six-item measure allowed for quick data collection, it is possible that it did not 

assess enough positive affective states. Going forward, a broader range of positive affect 

measures should be included (e.g., scales that assess more positive mood states like 

gratitude, awe, interest, optimism, hope—Modified Differential Emotions Scale) 

(Fredrickson, Tugade, Waugh, & Larkin, 2003). Additionally, measures that assess 

specific positive affective states should be included in future studies (e.g., The Gratitude 

Scale, Adult Dispositional Hope Scale, Life Orientation Test Revised—measure of 

optimism) (McCullough, Emmons, & Tsang, 2002; Scheier, Carver, & Bridges, 1994; 

Snyder et al., 1991). 

It is also possible that the lovingkindness meditation intervention used in this 

study was too brief to effect change in certain affective states during the peri-surgical 

period. The protocol consisted of one in-person meeting at biopsy and two follow-up 

assessment/booster calls during the peri-surgical period. Participants may need more 

intensive training in lovingkindness meditation before experiencing substantial shifts in 

difficult negative mood states (e.g., depression, hostility) or positive mood. Future 

studies should explore whether increasing the dose of this intervention (i.e., more in-

depth introduction to the meditation practice at biopsy, more frequent booster calls in 
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which guided meditations occur and practice is encouraged) could significantly enhance 

participants’ mood in this time frame.  

Sampling concerns could have also influenced the null findings on negative 

mood. Across study assessments, participants endorsed lower levels of negative affect 

(M=8.86, SD=3.44, range=6-24), resulting in limited variability within the sample. 

Considering the fact that negative affect was so low, it would be difficult for an 

intervention to lead to significant improvements in negative mood over time (i.e., 

possible floor effect). These low levels of negative affect also raised the possibility that 

patients who were more distressed did not participate in the study (i.e., selection bias). 

Recruitment data indicated that the study had a 32% refusal rate, and of the patients 

who declined 33% reported that they did not have time or felt too overwhelmed. This 

data suggests that there could have been a sub-group of patients who were more 

distressed and declined study participation. 

It would be interesting to explore whether a lovingkindness meditation-based 

peri-surgical intervention has a more robust effect on negative affect when provided to 

patients who endorse higher levels of negative mood during the peri-surgical period of 

breast cancer.  Future studies should attempt to enrich study enrollment and target 

patients with higher levels of emotional distress by using empirically supported 

recruitment strategies (e.g., motivational interviewing) (Carroll et al., 2006; Schwartz et 
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al., 2007; Westra, Aviram, & Doell, 2011). For example, providers in biopsy clinics could 

be trained in motivational interviewing skills in order to engage patients in 

conversations regarding their distress level and the possibility of enrolling in 

psychosocial interventions (e.g., lovingkindness meditation) following the receipt of an 

abnormal mammogram or ultrasound. 

Due to the fact that the study did not influence positive affect, one questions the 

proposed theoretical underpinnings of the lovingkindness meditation intervention (i.e., 

Broaden-and-Build). Yet, the study still demonstrated that the meditation intervention 

led to the cultivation of important positive psychosocial resources—personal resources 

(which will be discussed in the exploratory outcome findings section), as well as positive 

psychological and physical adjustment in the peri-surgical period (e.g., anxiety, pain).  

 Future studies should explore whether the Broaden-and-Build hypotheses might 

need to be conceptualized differently in a clinical population facing serious medical 

challenges (e.g., breast cancer surgery). It is possible that a meaningful relationship 

exists between personal resources, psychological and physical outcome variables, and 

positive affect, but it is expressed differently than Fredrickson originally proposed given 

the context of patients’ lives. For instance, instead of positive affect leading to changes in 

personal resources, perhaps it occurs in the reverse direction and increases in personal 

resources over time (e.g., self-compassion, mindfulness, emotional regulation) cultivate 
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positive affect. Likewise, changes in psychological and physical adjustment (e.g., less 

anxiety and pain) during the peri-surgical period might lead to higher levels of positive 

affect during adjuvant treatment. A longer-term longitudinal study should explore these 

hypotheses to determine whether a lovingkindness meditation-based peri-surgical 

intervention could ultimately affect positive mood.  

Additionally, future research should consider whether self-compassion theory 

could help explain the promising results of this study. This possibility will be discussed 

in more detail in the exploratory outcome findings section of the discussion. 

Given the body pain intensity findings discussed previously, it is interesting that 

the lovingkindness meditation intervention did not influence levels of pain 

unpleasantness during the peri-surgical period. Pain unpleasantness refers to the 

motivational-affective dimension of pain (e.g., emotional arousal that occurs with pain 

experience) and is the aspect of one’s pain experience that is often affected by 

psychosocial interventions. Thus, the current finding was puzzling and does not support 

past findings that indicate psychosocial-based interventions (e.g., meditation) can lead to 

reductions in pain unpleasantness (Keefe et al., 2011; Salomons, Moayedi, Erpelding, & 

Davis, 2014).  

One explanation for this finding may be that the directions to the pain 

unpleasantness question did not sufficiently indicate how it was different from the 
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previous body pain intensity questions and what was exactly meant by pain 

unpleasantness (e.g., specifically asking patients how much pain “bothered” or 

“annoyed” them versus asking patients to indicate their average level of pain 

unpleasantness). Measuring both pain intensity and pain unpleasantness is essential to 

pain research, as these scales measure different dimensions of the pain experience (i.e., 

sensory versus affective). These unique dimensions of pain have been shown to map 

onto specialized networks in the central nervous system (e.g., spinal systems versus 

reticular and limbic structures) (Melzack & Katz, 2001), highlighting the importance of 

assessing the psychological components of pain separately.  

Going forward, it will be important to include clearer directions for pain 

unpleasantness items or more detailed measures (e.g., affective subscale of the McGill 

Pain Questionnaire) in order to determine whether a lovingkindness meditation 

intervention affects the affective component of body pain. 

Results also indicated that the lovingkindness meditation protocol did not have a 

significant effect on breast pain compared to the control conditions. This was a 

surprising finding given that breast pain is a component of body pain and an outcome 

you would expect to behave similarly to body pain. One potential explanation for this 

finding is that patients often experience pain in body parts surrounding the breast 

during the peri-surgical period (e.g., armpit, arm, chest wall). Thus, the body pain 
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questionnaire might have been a more valid measure of pain related to breast 

procedures during the peri-surgical period than the two-item breast pain measure. 

Future studies should utilize different self-report measures to capture pain levels 

associated with breast procedures, such as the BCPQ, which assesses severity, 

frequency, and location of breast pain and includes specific questions related to the 

presence of pain in other body areas (Belfer et al., 2013).  

Psychophysical pain assessments could be incorporated into future peri-surgical 

studies in order to further explore the effect of lovingkindness meditation on patients’ 

pain experiences. Quantitative sensory testing (QST) would be a valuable pain 

assessment method for this time frame, as it could provide a comprehensive measure of 

pain perception. QST assesses somatosensory responses to physical stimuli (e.g., heat, 

cold, pressure, vibration, electrical current) in order to determine one’s sensation 

threshold and perception of pain (e.g., pain threshold, pain tolerance, pain magnitude 

rating) (Greenspan, 2001; Hubscher et al., 2013). When investigating pain perception, a 

physical stimulus can be applied to an anatomical site known to be painful (e.g., breast 

region following surgery) or to a distal site not associated with pain (Arendt-Nielsen & 

Yarnitsky, 2009). The evoked sensory or pain perception is quantified in standardized 

units (e.g., heat/cold—Celsius, pressure—kg/cm2). 
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Incorporating QST procedures into future peri-surgical studies could help 

explore whether lovingkindness meditation is able to influence patients’ pain perception 

and pain modulation around the surgical time frame. Specifically, applying QST before 

biopsy, prior to randomization, and again following breast surgery, would enable 

investigators to assess whether a lovingkindness meditation intervention influenced 

changes in pain sensitivity over time (e.g., local to breast area, other distal parts of 

body). QST could also be applied to pain-free body regions to determine whether 

lovingkindness meditation affected mechanisms involved in pain modulation over time 

(e.g., increasing activation of inhibitory versus facilitatory pain pathways).  

With regard to decreasing other physical symptoms in the peri-surgical period of 

breast cancer, the study found no treatment effects on vasovagal symptoms, fatigue, or 

sleep disturbance levels. While these physical symptoms can occur during the peri-

surgical time frame, they are more common and distressing during chemotherapy 

treatment regimens. It would be interesting to explore whether a lovingkindness 

meditation intervention produced significant reductions in vasovagal symptoms, 

fatigue, and sleep disturbance during adjuvant treatment (e.g., chemotherapy) 

compared to control conditions.  

 Considering all of the primary outcome findings, this study supports the efficacy 

of a lovingkindness meditation-based peri-surgical intervention. These findings are 
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especially noteworthy and extend past lovingkindness meditation research, as this was 

the first randomized controlled study to demonstrate that a lovingkindness meditation-

based protocol can reduce anxiety and positively affect body pain levels among a clinical 

sample undergoing significant medical stressors. 

4.1.2 Exploratory Outcomes Findings 

 One of the most interesting exploratory findings was that the lovingkindness 

meditation intervention led to improvements in self-compassion compared to the music 

condition. This result provided empirical support for the notion that lovingkindness 

meditation can lead to significant increases in positive feelings towards oneself during 

the peri-surgical period of breast cancer (i.e., provided evidence of treatment fidelity).  

 This finding was noteworthy given the context of the study, specifically the 

occurrence of breast-related procedures that have been associated with emotional 

distress and body image related concerns (e.g., loss of breast(s), changes in femininity, 

sexuality, self-esteem) (Holland & Jacobs, 1986; Payne et al., 1996). Given the timeframe 

and potential for discomfort and dissatisfaction with one’s body, this result suggests that 

self-compassion may play a protective role for patients during the peri-surgical period.  

 In order to better understand how self-compssion could be a beneficial 

psychological resource during the peri-surgical time frame, it is helpful to consider 

Neff’s theoretical work on self-compassion. Neff and colleagues have described self-
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compassion as the quality of being touched by one’s own suffering and feeling 

compelled to help alleviate one’s own pain (Neff, 2003).  Self-compassion within this 

context is comprised of three components: self-kindness versus self-judgment, common 

humanity versus isolation, and mindfulness versus over-identification.  Self-kindness 

refers to the ability to be caring and supportive to oneself when dealing with a difficult 

aspect of one’s personality or life circumstance, while avoiding being overly self-critical 

or judgmental.  Embodying a sense of common humanity involves recognizing that 

one’s own difficulties are universal and part of a larger human experience.  The quality 

of mindfulness refers to the ability to be in the present moment with one’s experiences, 

so as not to ignore or over-identify with difficult thoughts or feelings.  It is believed that 

all three of these components are essential in creating a self-compassionate frame of 

mind.  

 Developing the ability to increase these qualities—self-kindness, common 

humanity, mindfulness—could likely provide patients with useful emotional regulation 

strategies that would positively influence adjustment during the peri-surgical time 

frame. Specifically, learning how to be kind to oneself when experiencing distressing 

symptoms related to breast cancer treatment and not feel alone in one’s diagnosis of 

breast cancer could potentially reduce emotional distress. Further, learning how to 

become increasingly aware of one’s emotional and physical experiences (e.g., anxiety, 
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pain) related to breast cancer treatment could help patients begin to recognize 

distressing symptoms and effectively engage in active coping strategies (e.g., 

lovingkindness meditation, relaxation exercises, seeking social support, talking to an 

oncology provider). 

 Interestingly, past research demonstrated that self-compassion has been 

associated with reduced psychological (e.g., anxiety, depression) and physical (e.g., 

pain) distress among clinical samples (e.g., patients with persistent pain, chronic illness, 

psychopathology) (Brion, Leary, & Drabkin, 2014; Kemppainen et al., 2013; Van Dam, 

Sheppard, Forsyth, & Earleywine, 2011; Wren et al., 2012). These studies further suggest 

that self-compassion may have important clinical implications on key outcome variables 

during the peri-surgical period. Future work should explore whether self-compassion 

theory might provide a relevant theoretical framework for the benefits of a 

lovingkindness meditation intervention delivered to breast cancer patients undergoing 

surgery. 

 Participants in the lovingkindness meditation intervention also demonstrated 

significant increases in mindful awareness and mindful non-judgment during the peri-

surgical period compared to the music condition. While there was no significant 

difference between the meditation and standard care conditions on mindfulness levels, 

participants in the standard care condition showed a slight increase in mindfulness 
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overtime (based on mixed model coefficients displayed in Table 6 and simple slope 

analyses).  

 These results suggested that the lovingkindness meditation intervention 

successfully led to the cultivation of two key components of mindfulness (i.e., acting 

with awareness—being present and engaged with one’s activities; not judging one’s 

inner experience). This finding provides additional evidence of treatment fidelity within 

the study, as a lovingkindness meditation intervention is believed to cultivate 

mindfulness via one’s continued concentration on the lovingkindness phrases and active 

cultivation of compassionate, non-judgmental feelings towards oneself and others in the 

moment (Salzberg, 1997). In contrast, levels of mindfulness decreased among 

participants in the music condition, further indicating that the music intervention may 

have been utilized as a means of distraction (i.e., opposite of being present with oneself 

and one’s experiences in the moment).  

 These findings are significant as mindfulness-based treatments have significantly 

improved psychological and physical well-being among a diverse array of clinical 

populations (i.e., chronic pain, cancer, HIV, psychopathology) (Cramer, Lauche, Paul, & 

Dobos, 2012; Duncan et al., 2012; Goyal et al., 2014; Lakhan & Schofield, 2013; Zainal, 

Booth, & Huppert, 2013). One burgeoning area of research has demonstrated that the 

cultivation of mindfulness is associated with neuroanatomical changes in brain regions 
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related to attention, interoceptive awareness, and affect regulation (e.g., pre-frontal 

cortex, insula, ACC, amygdala, left sided anterior scalp) (Davidson et al., 2003; Fox et al., 

2014; Holzel et al., 2008; Lazar et al., 2005).  

 A recently published study has also suggested that lovingkindness meditation 

might influence neuroanatomy (Leung et al., 2013). In this study, more gray matter was 

detected in the right angular gyrus and posterior parahippocampal gyrus of individuals 

who were considered experts in lovingkindness meditation, compared to novice 

meditators. This is an exciting finding, as these brain regions are involved with emotion 

regulation and empathetic responses, providing neuropsychological support for the 

beneficial effects of this meditation practice. 

 Future studies should further explore whether lovingkindness meditation 

interventions can lead to unique changes in brain function (e.g., increased 

activation/volume in areas related to emotional processing) or whether they 

demonstrate effects on brain circuitry and structure that are similar to mindfulness-

based interventions (e.g., increased activation in regions related to attention). It would 

also be interesting to explore whether levels of mindfulness and/or compassion 

moderate the effect of lovingkindness meditation on brain activity. 

 Considering the potential clinical implications related to increases in mindfulness 

and self-compassion, future research should explore whether these positive psychosocial 
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variables might mediate the lovingkindness meditation intervention’s effect on 

treatment outcomes. Preliminary support for this hypothesis has come from an 

uncontrolled lovingkindness meditation study that demonstrated self-compassion 

mediated changes in PTSD and depression symptoms among veterans with PTSD.  

While this aim was not originally proposed in the study, it would be a key area to 

explore prior to publication. 

 The findings of this study also demonstrated that there was a difference between 

the lovingkindness meditation intervention and the music control when considering the 

effects of another key cognitive resource—emotional suppression. Specifically, a 

statistical trend indicated that participants in the meditation condition experienced 

stable levels of emotional suppression, while participants in the music condition 

experienced increased emotional suppression over time. A similar relationship was 

observed between the standard care and music conditions—participants in the standard 

care condition had stable levels of emotional suppression and participants in the music 

condition had increased levels of emotional suppression during the peri-surgical period. 

These results further support the hypothesis that the music condition may have 

provided participants with distraction tools (i.e., not acknowledging one’s emotional 

experience), which appeared to lead to ineffective emotion regulation strategies during 

the study period.  
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 The fact that the lovingkindness meditation intervention enabled patients to 

retain baseline levels of emotional suppression could be viewed as a positive result for 

this population. Given the time frame of the study and the regular stressors participants 

faced, the potential for emotional distress and ineffective emotion regulation strategies 

(e.g., suppression) was high. Past research has indicated that higher levels of emotional 

suppression around breast cancer diagnosis have been associated with increased 

psychological distress during the peri-surgical period (Ando et al., 2009; Iwamitsu et al., 

2005). Additionally, emotional suppression has been correlated with heightened 

emotional distress and reduced quality of life among cancer patients (M. Cohen, 2013; 

Owen et al., 2006). These results suggest that the lovingkindness meditation intervention 

may have helped buffer participants from the negative effects of emotional suppression 

during the peri-surgical time frame. 

 Further, analyses examining practice frequency demonstrated that among 

individuals who practiced lovingkindness meditation, there was a significant reduction 

in emotional suppression over time.  This finding underscores the need for future 

studies to encourage more frequent practice of lovingkindness meditation strategies 

during the peri-surgical period (via use of incentives, reminders). 

 Additionally, the results of the study indicated that the lovingkindness 

meditation intervention had a significant effect on social isolation compared to the 
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control conditions. Social isolation levels remained stable in the meditation condition 

during the peri-surgical period, while they increased among participants in the music 

condition over time. A similar trend was observed when comparing the standard care 

and music conditions during the peri-surgical time frame—social isolation was stable in 

the standard care condition and increased in the music condition. These results suggest 

that the music condition might have lead to increased feelings of social isolation, as 

participants could have been more likely to be listening to music by themselves during 

the peri-surgical period. On the contrary, these findings provide further evidence that a 

lovingkindness meditation intervention may have helped protect participants against 

negative outcomes that can occur during a stressful medical time frame when one is 

confronted with a life threatening diagnosis (e.g., social isolation). 

 Overall, this was a significant finding as social isolation has been associated with 

psychological and physical distress and increased mortality among breast cancer 

patients (Jaremka et al., 2013; Kroenke, Kubzansky, Schernhammer, Holmes, & Kawachi, 

2006; Kroenke, Quesenberry, et al., 2013). Future studies should explore whether a 

lovingkindness meditation intervention can positively affect social isolation during 

other treatment windows (e.g., radiation, chemotherapy, hormone therapy), as well as 

survivorship.  
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While the findings did not provide evidence for the undoing effect (i.e., positive 

emotions leading to the physiological reversal of negative emotions—lower physiologic 

reactivity), it is noteworthy that patients assigned to the lovingkindness meditation 

intervention showed a stable heart rate over the course of the intervention compared to 

patients in the music and standard care conditions. Analyses of practice frequency also 

demonstrated that participants who practiced lovingkindness meditation frequently 

were more likely to have significant reductions in heart rate over time. This was an 

exciting finding as it suggests that the lovingkindness meditation protocol might have 

positively affected participants’ physiological activity during the peri-surgical period, 

adding to the growing body of literature that has demonstrated a positive association 

between meditation and the autonomic nervous system (Carlson, Speca, Faris, & Patel, 

2007; Hughes et al., 2013; Zeidan, Gordon, Merchant, & Goolkasian, 2010).  

These exploratory outcome findings clearly demonstrated that the 

lovingkindness meditation intervention had significant effects on participants’ personal 

resources (i.e., self-compassion, mindfulness, emotional suppression, social isolation) 

and physiological activity during the peri-surgical period. However, it is also necessary 

to highlight that there were no treatment effects on a subset of personal resources (i.e., 

emotional support, coping, mindful non-reactivity), blood pressure, and length and cost 
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of surgery. When evaluating these null results, it is important to consider sampling 

concerns and intervention dose questions. 

 Due to the relatively high levels of emotional support reported by participants 

throughout the peri-surgical period (M=36.42, SD=5.87, Range=8-40), it is possible that a 

ceiling effect occurred, raising additional questions about selection bias in this sample. 

Future studies should explore whether a lovingkindness meditation intervention could 

improve emotional support among a more heterogeneous sample, including individuals 

who endorse low levels of emotional support. Given Duke Cancer Institute’s national 

reputation, it is possible that patients seeking breast care at Duke have more social and 

financial resources (e.g., emotional support, instrumental support) than other patients in 

the peri-surgical period. This hypothesis is supported by the fact that many participants 

had the resources to travel from surrounding states (e.g., Virginia, South Carolina), 

accompanied by family members, to receive breast biopsies and surgical treatment. 

Follow-up research should consider replicating this study in community hospitals where 

patients might have fewer social and financial resources (e.g., patients’ families do not 

have the financial resources to take off work and provide regular emotional support 

during treatment). This work would be quite valuable, as growing evidence supports 

the importance of emotional support on psychological well-being during the diagnostic 
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period of breast cancer (Drageset, Lindstrom, Giske, & Underlid, 2012; Kroenke, Kwan, 

et al., 2013; Liao, Chen, Chen, & Chen, 2010).  

 It was notable that the lovingkindness meditation intervention did not have an 

effect on participants’ coping abilities during the peri-surgical time frame. Considering 

the positive treatment effects on other key psychological and cognitive resources (e.g., 

self-compassion, emotion regulation), it is possible that more intensive training in 

lovingkindness meditation could lead to changes in common adaptive and maladaptive 

coping strategies (e.g., planning, denial, blame). However, some literature would 

support these null results, as acceptance-based interventions (e.g., meditation) are 

thought to primarily target acceptance processes, not a “control agenda” (e.g., focus 

entirely on behavior change—active coping strategies) (Hayes, Bissette, Korn, & Zettle, 

1999; Kabat-Zinn, 1990; McCracken, Carson, Eccleston, & Keefe, 2004; Veehof, Oskam, 

Schreurs, & Bohlmeijer, 2011). Future studies should explore this hypothesis and 

investigate whether lovingkindness meditation positively affects acceptance-based 

measures, such as the Acceptance and Action Questionnaire and the Chronic Pain 

Acceptance Questionnaire (Bond et al., 2011; Vowles, McCracken, McLeod, & Eccleston, 

2008) during the peri-surgical period. 

Lastly, this study did not find significant differences in length or cost of surgery 

between treatment conditions. Due to the significant variability among surgical 
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treatments (i.e., excisional biopsy, lumpectomy, mastectomy, mastectomy with 

reconstruction), these findings are not surprising. While analyses controlled for type of 

surgery and whether sentinel lymph node biopsy or axillary dissection occurred, it is 

still possible that these differences affected treatment outcomes. Many surgery-related 

factors that could not be controlled for likely impacted length and cost of surgery across 

this diverse group (e.g., receipt of general anesthesia and specific pain medications). In 

the future, a larger sample should be recruited in order to allow for stratified analyses 

across surgical procedures.  

 Overall, the exploratory outcome findings demonstrated that the lovingkindness 

meditation intervention positively affected key personal resources (i.e., self-compassion, 

mindfulness, emotional suppression, social isolation) and physiological activity (i.e., 

heart rate) during the peri-surgical period. These findings suggest that lovingkindness 

meditation can influence positive psychosocial resources, in addition to decreasing 

negative symptoms (e.g., anxiety, pain) during the peri-surgical time frame of breast 

cancer. 

4.2 Study Strengths 

 The main strength of this study was that it was the first randomized controlled 

pilot study to explore the efficacy of a lovingkindness meditation intervention during 

the peri-surgical period of breast cancer. While previous studies have provided 
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preliminary evidence for the efficacy and feasibility of psychosocial interventions during 

this time frame, there has been variability in study results and methodological 

limitations in study design. This study addressed past limitations by designing a 

standardized protocol that was easily administered at the time of biopsy (prior to 

receiving biopsy results), grounded in theory, addressed the needs of breast cancer 

patients in the peri-surgical period (i.e., emotional distress, physical symptoms), and 

focused on the cultivation of positive psychosocial resources. Other notable 

methodological strengths included the use of intervention practice measures and a range 

of important psychological, physical, physiological, and surgery-related variables to 

obtain a comprehensive understanding of treatment efficacy in the peri-surgical period. 

The brief nature of the lovingkindness meditation intervention was another 

strength of this study given the study context. This protocol consisted of one in-person 

meeting at the time of biopsy (i.e., when the lovingkindness meditation intervention was 

introduced) and two phone assessment/booster calls (i.e., when meditation practice was 

reviewed and encouraged). The fact that a low dose lovingkindness meditation protocol 

led to significant findings is impressive given that past lovingkindness meditation 

interventions have required six or more weekly in-person meetings. The current study 

provided preliminary evidence that a low dose lovingkindness meditation intervention 

can lead to significant psychological and physical benefits in the peri-surgical period. 
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 Another noteworthy strength of this study was its feasibility in the peri-surgical 

time frame. Radiology providers and research assistants delivered this intervention at 

the time of breast biopsy. These individuals had no past experience with psychosocial 

treatments or lovingkindness meditation and only received brief, structured training 

sessions prior to recruitment (e.g., experiential practice with lovingkindness meditation, 

introduction to the rationale of the intervention, review of past lovingkindness 

meditation research). Past research has relied on highly trained psychologists to deliver 

peri-surgical interventions. The successful integration of this protocol into a busy biopsy 

clinic speaks to the potential feasibility of this intervention across a broad array of 

medical centers. 

 This study was also very low cost, providing additional feasibility data. Due to 

the brief nature of the study, it only required the use of an iPod in the biopsy clinic, 

lovingkindness meditation and music CDs, and binders containing literature about the 

treatment conditions. This study could be easily replicated in other biopsy clinics with 

small department budgets for research or institutional grants. 

4.3 Study Limitations 

 This study also had limitations that are worth noting. First, the sample included 

participants who experienced a range of surgical procedures (i.e., excisional biopsy, 

lumpectomy, mastectomy, mastectomy with reconstruction) and treatment regimens 
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(e.g., immediate surgery, neoadjuvant chemotherapy prior to surgery). While recruiting 

a heterogeneous sample is not inherently a study limitation, the small sample size did 

not allow for analyses that would have examined intervention differences between the 

various surgical procedures and treatment regimens. That stated, the present study did 

account for significant differences in treatment-related variables (e.g., type of surgery) 

across conditions in all analyses.  

 Overall, the findings of this study allow us to conclude that a lovingkindness 

meditation intervention is feasible and efficacious in the peri-surgical period, but we 

cannot make conclusions regarding differential benefits across surgery types (e.g., 

excisional biopsy versus mastectomy with reconstruction) or treatment regimens (e.g., 

neoadjuvant chemotherapy prior to surgery versus immediate surgery). Future work 

should recruit a much larger sample of patients at biopsy in order to explore these 

questions and conduct appropriate stratified analyses across treatment conditions. 

 Second, due to the relatively small sample size and potential selection bias 

discussed previously, it is unclear whether the results of this study would generalize to 

other populations of women undergoing breast biopsy and surgery. It would be 

important to replicate the findings of this study in a range of medical centers (e.g., 

community hospitals in urban and rural areas) that serve patients from a diverse array 

of demographic backgrounds. 
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 Third, the study sample included patients who were well-educated (61% had a 

college degree or higher) and endorsed high levels of emotional support. Past research 

has suggested that sociodemographic variables can greatly influence adjustment during 

breast cancer treatment (Herndon, Kornblith, Holland, & Paskett, 2013; Kroenke, Kwan, 

et al., 2013; Peuckmann et al., 2007; Shariff-Marco et al., 2014), emphasizing the 

importance of study replication in community hospitals that serve a broader patient 

population (e.g., individuals with less education, social resources, financial resources). 

 Fourth, study staff conducting the biopsy visit and follow-up assessment phone 

calls were not blinded to treatment assignment. This factor could have impacted the 

staff’s interaction with participants in the various conditions (e.g., more time reviewing 

the benefits of lovingkindness meditation when providing patients with practice 

materials post-biopsy). While the study staff was trained to follow a standardized 

protocol in clinic and during the follow-up assessments, the lack of blinding could have 

influenced patients’ engagement in the intervention they were randomized to, and 

ultimately the efficacy of the intervention.  

4.4 Study Implications 

 As this randomized controlled pilot study demonstrated the efficacy of a 

lovingkindness meditation-based peri-surgical intervention, it has significant 

implications on future research, theory, and policy. First, this study could lead to a 
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program of research that investigates the effects of a peri-surgical lovingkindness 

meditation protocol on longer-term health outcomes (e.g., anxiety, mood, physical 

symptoms, quality of life).  This line of research would be valuable to the field of breast 

cancer research, as negative psychological and physical symptoms (e.g., anxiety, 

depression, pain, fatigue) have been reported during other phases of treatment (e.g., 

chemotherapy, radiation) and survivorship (de Jong, Candel, Schouten, Abu-Saad, & 

Courtens, 2004; Henselmans et al., 2010; Tasmuth et al., 1995).  Researching the long-

term effects of such an intervention (e.g., one-year time span) would allow investigators 

to explore whether any psychological or physical benefits yielded by the peri-surgical 

intervention were maintained throughout the duration of breast cancer treatment and 

the beginning years of survivorship. 

Second, future studies could test the feasibility of a lovingkindness meditation 

protocol in patients being treated surgically for other types of cancer.  Other patient 

populations undergoing surgery (e.g., prostate cancer) have been shown to experience 

anxiety and negative physical symptoms in the peri-surgical time frame (Yermal, Witek-

Janusek, Peterson, & Mathews, 2010), suggesting they too could benefit from symptom 

relief in this period.  Investigating the feasibility and efficacy of a lovingkindness 

meditation intervention for other cancer patients undergoing surgery would provide 
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essential data regarding the generalization of a peri-surgical lovingkindness meditation 

intervention and its potential to support a different group of cancer patients. 

Third, this study demonstrated that a lovingkindness meditation intervention 

could lead to increased psychological, cognitive, and social resources in a sample of 

patients undergoing breast cancer surgery.  While this study did not provide empirical 

support for the Broaden-and-Build Theory of Positive Emotions, the findings did 

support the idea that the intervention could lead to the cultivation of positive feelings 

towards oneself (e.g., self-compassion). These results will hopefully encourage other 

investigators to design interventions that have a focus on positive psychosocial 

resources, and assess for changes in positive psychosocial resources over time. 

Additionally, future research should explore the application of Neff’s theory regarding 

self-compassion to this protocol. 

Lastly, by demonstrating the efficacy of a brief lovingkindness meditation-based 

peri-surgical protocol, important steps could be taken to increase low-cost, non-

pharmacological psychosocial services that could be easily administered to breast cancer 

patients in preparation of surgery. For instance, this study could lead to a multi-site trial 

assessing the efficacy of a peri-surgical lovingkindness meditation intervention in a 

range of settings (e.g., university-based medical centers, community hospitals).  If a 

multi-site study also produced positive findings, there would be growing support for 
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the dissemination of peri-surgical lovingkindness meditation interventions to hospitals 

across the United States.  
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Appendix A: Intervention Description Script at Biopsy 

Introduction to the Study in the Waiting Room (Pre-Consent): 

 Hello, my name is _________ and I am part of the radiology research team.  I was 

hoping to talk to you today, as we have started a new research study in our clinic.  

You may have received a pamphlet about this study—it’s called iBEST (Improving 

Biopsy Experiences Study for Women). 

 In an effort to improve women’s experiences during breast biopsy, we are 

conducting a study to test three different ways to support women during this 

process (i.e., listening to a meditation during biopsy, listening to relaxing music 

during biopsy, receiving supportive dialogue during biopsy).  We hope to help 

women better manage any discomfort or stress they might experience during and 

after breast biopsy.   

 As part of this study, we would ask that you complete questionnaires, and provide 

us with a saliva sample and vital recordings, both before and after biopsy.  We will 

also ask you to complete several follow-up assessments over the next year. 

 We would provide you with a parking pass to compensate you for your time today. 

 Does this sound like something you’d be interested in learning more about? 

o If yes, tell the patient you would like to provide them with more information 

about the study in the research room.   



 

 150 

o If no, thank patient for their time and record the patient’s information on the 

database entry worksheet. 

Introduction to the Intervention Conditions After Randomization (prior to biopsy): 

Meditation: 

 You have been randomly selected to receive the guided meditation offered to 

patients during their biopsy at Duke.  The meditation that you will be listening to 

will focus on developing feelings of kindness and compassion for yourself and 

others—this is often called lovingkindness meditation. Lovingkindness meditation 

offers a way to help your mind and your body relax, and cope with discomfort or 

stress.   

o Studies that have used this meditation intervention have shown that it can 

help people reduce pain and emotional distress, such as anxiety.   

 During your biopsy, you will be provided with a headset and a guided meditation, 

which will last as long as your procedure.  As part of this study, you will wear the 

headset during your biopsy and listen to the guided meditation track.   

 This is a 20-minute meditation.  All biopsies vary in length and many biopsies last 

longer than 20 minutes.  If your procedure is longer than 20 minutes, you will hear 

the meditation again from the beginning.   
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 During the biopsy, your doctor will talk to you at different times throughout the 

procedure.  Afterwards, gently guide your attention back to the meditation.  

 Do you have any questions about the study at this time?    

Music: 

 You have been randomly selected to receive the music offered to patients during 

their biopsy at Duke.  You can choose from a selection of relaxing music genres: 

classical, jazz, instrumental, world-eastern music, nature sounds.  Which type of 

music do you think you’d prefer?   

 Studies have shown that listening to music during medical procedures can help 

people reduce pain and distress. 

 During your biopsy, you will be provided with a headset and music, which will last 

as long as your procedure.  As part of this study, you will wear the headset during 

your biopsy and listen to the music tracks.   

 During the biopsy, your doctor will talk to you at different times throughout the 

procedure.  Afterwards, gently guide your attention back to the music.  

 Do you have any questions about the study at this time?    

Standard Care: 

 You have been randomly selected to receive the supportive dialogue offered to 

patients during their biopsy.  Supportive dialogue consists of educational 
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information about the procedure (e.g., positioning) and conversation between 

you and the biopsy team members.  Supportive dialogue can help you decrease 

anxiety related to biopsy and keep you informed about the procedure. 

 You will also be provided with educational information about breast health at 

the end of the study. 

Reviewing Intervention Home Practice Materials & Breast Health Information 

(following biopsy): 

Meditation: 

 As part of this study, you are sent home with meditation and educational materials. 

 Take out binder and show patient meditation materials 

o In this binder you will find a meditation take home CD and a brochure.  This 

CD contains different lovingkindness meditation tracks that you can listen to 

as you heal from biopsy.  This CD can also be helpful as you continue any 

other medical procedures and cope with daily stressors.  

o This CD was designed to help you relax and cope with any challenges you 

face after biopsy (e.g., discomfort, stress, difficult thoughts and emotions). 

 Again, research has shown that when individuals use this meditation 

it can reduce pain and emotional distress and improve mood and 

well-being. 
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o We would like you to listen and practice with this CD 20 minutes per day.  

We suggest this time frame in order to help you get the most benefit from 

this CD.  

 Some days you may have more or less time to listen to this CD, so we 

have made differing track lengths.  Show patient tracks on back of CD. 

 Track 2 is similar to what you listened to during biopsy and is 

20 minutes (however it does not contain any references to biopsy) 

 Track 3 is a body scan and is 20 minutes (possibly more 

familiar to women who have engaged in relaxation/meditation 

exercises before) 

 Track 4 is 5 minutes 

 On days where you do not have time to listen to the full CD, we 

encourage you to practice informally, without the CD (e.g., repeat 

phrases to yourself).  See track five and brochures. 

o The brochures tell you more about the benefits of lovingkindness meditation 

and suggestions for practice. 

 Go through page by page with patient (read title or one talking point 

from each page) 

 Show patient educational materials in binder 
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o Inform patient to call you or their radiologist/regular physician if questions 

arise. 

Music: 

 As part of this study, you are sent home with music and educational materials. 

 Show patient music materials in folder 

o In this folder you will find a music CD and a brochure.  

o The CD contains the same music you listened to during biopsy (i.e., classical, 

jazz, instrumental, world-eastern music, nature sounds).   

o The CD was designed to help you relax and cope with any discomfort or 

stress you experience after biopsy. 

 Again, studies have demonstrated that music can help decrease pain 

and distress during medical procedures. 

o We would like you to listen to this CD 20 minutes per day.  We suggest this 

time frame in order to help you get the most benefit from this CD.  

 Show patients music forms and educational material 

o Show patient all pages and read title of each page. 

o Inform patient to call you or their radiologist/regular physician if questions 

arise. 

Standard Care: 
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 As part of this study, you are sent home with breast health educational materials. 

 Show patients educational material 

o Inform patient to call you or their radiologist/regular physician if 

questions arise. 
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Appendix B: Lovingkindness Meditation Script at Biopsy 

Doctor’s Talking Points (after consent and randomization, prior to procedure):   

Thank you for your interest in our study iBEST: Improving Biopsy Experiences 

for Women.  Again, in an effort to improve women’s experiences during breast biopsy, 

we are conducting a study to test three different ways to support women during this 

process.  We hope to help women better manage any discomfort or stress they might 

experience during and after breast biopsy.  You have been randomly selected to 

participate in the guided meditation offered to patients during their biopsy at Duke.  

The meditation that you will be listening to will focus on developing feelings of 

kindness and compassion for yourself and others—this is often called lovingkindness 

meditation.  Studies that have used this meditation intervention have shown that it can 

help people with pain and distress.  During your biopsy, you will be provided with a 

headset and a guided meditation, which will last as long as your procedure.  As part of 

this study, you will wear the headset during your biopsy and listen to the guided 

meditation track.  This is a 20-minute meditation.  All biopsies vary in length and many 

biopsies last longer than 20 minutes.  If your procedure is longer than 20 minutes, you 

will hear the meditation again from the beginning.  During the biopsy, your doctor will 

talk to you at different times throughout the procedure.  Afterwards, gently guide your 
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attention back to the meditation. Do you have any questions about the study at this 

time?    

Biopsy Meditation Script:   

{This meditation script is based on Mary Brantley’s CD, Kindness Compassion 

Forgiveness: 5 Simple Meditations.  This script has been modified to best fit the study 

population. For a copy of Mary Brantley’s CD, contact Provisions at Duke Integrative 

Medicine.} 

You have been assigned to the lovingkindness meditation group in the study.  

This guided meditation was created in an attempt to offer patients a way to relax and 

work with any discomfort or stress that arises during biopsy.   

Lovingkindness meditation helps you develop and focus on feelings of kindness 

and compassion to yourself and others.  It is the heartfelt wish for the well-being of 

yourself and others.  It involves the sending and receiving of good wishes.  It is a 

practice that can be used in times of physical discomfort, pain, fear, anger, anxiety, or 

worry.  This meditation practice can help us be more accepting of ourselves and others, 

and feel more love and compassion.   

Practicing this meditation offers a way to work with discomfort or difficult 

experiences, such as the experience of undergoing breast biopsy.  By meeting 

challenging feelings, sensations, and thoughts that may arise during this time with an 
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open heart, we are not ignoring, pushing away, or over-focusing on discomfort, worries, 

or fear, we are creating a place of kindness and compassion for ourselves and our 

experiences.  

This meditation is practiced by focusing on the feelings of kindness and 

friendliness themselves, and one way to do this is through the use of repeated phrases.  

Repeating specific phrases helps us direct and receive feelings of kindness and 

compassion.  The phrases to be used during this meditation are:  May I be happy, May I 

be healthy, May I be peaceful, May I be safe.   

If the words on the CD are not meaningful to you, you can change the words to 

make them meaningful to you.  For example, “May I live with ease, may I be free of 

worry, may I feel safe and protected.”  

Take a minute to repeat these phrases or think of phrases meaningful to you…. 

At its heart, lovingkindness meditation practice involves the ability to befriend 

ourselves and others without bias. As we practice lovingkindness meditation we learn to 

make room for our fears, anxiety and sadness and make friends with them.  A mind 

filled with love can be likened to a sky filled with a variety of clouds moving through it; 

some are big and fluffy some are dark and threatening; no matter the situation the sky is 

not affected by the clouds it is free.  
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Before we begin this meditation, here are some practical suggestions: as best you 

can bring your full attention to this meditation practice.  You may be interrupted during 

the meditation by the radiologist and that is completely normal.  After you have finished 

talking or listening to the radiologist, guide your full attention back to the meditation.  If 

you find your mind wandering from the meditation and the voice on this CD, gently let 

go of the thought and come back to my voice and the words on this CD.  You may notice 

that your mind wanders multiple times.  Again, this is normal.  Do not become 

frustrated with yourself, gently let go of the thought and return back to my voice and 

the CD. 

Again, this is a 20-minute meditation.  Many women’s biopsies last longer than 

20 minutes, so you will likely hear the meditation again from the beginning.  You have 

not missed anything if your procedure finishes before the end of the meditation.  No 

matter where the meditation ends, you can always continue to send lovingkindness to 

yourself and others. 

Now we will begin the meditation practice.  Let your eyes close, take three deep 

breaths; when you bring attention to your breath it will anchor you in present moment, 

allow yourself to breath in and out; feel the breath as it moves from your abdomen to 

your nose.  Allow yourself to breath naturally—your breath will find its own natural 

rhythm, you don’t need to force it in any way.  As you breath in, feel the expansion of 
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your abdomen or chest, and as breath out feel yourself relax—allowing any tension to 

flow out of your body.  This is not a breathing exercise—trusting your body, allow it to 

breath naturally. 

Now we will begin by directing lovingkindness toward a loved one.  Begin to 

think of someone you care about very much, someone you feel close to.  This may be 

your spouse, partner, a parent, a child, your grandchild, a good friend, or your pet.  

Bring them into your mind and heart.  Call this person to mind by saying their name or 

visualizing them. Appreciating your loved one, let the connection you have with them 

fill you.  Let the feelings of love fill you.   

Open to the joy you feel when you are with them; let the joy fill you; wish that 

they may be filled with happiness, good health, and prosperity. Perhaps noticing and 

allowing yourself also to feel compassion for their sorrow and struggles. Practicing 

generosity and offer them forgiveness for their failings; wishing that their lives may be 

filled with peace and ease; with all of your heart wish them well. Picturing them and 

softly saying their name to yourself as you repeat these phrases:  May you be happy, 

may you be healthy, may you be peaceful, may you be safe. 

Continue to picture your loved one and repeat the phrases: May you be happy, 

may you be healthy, may you be peaceful, may you be safe. 
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As you experience these feelings of kindness and compassion, begin to think of 

or visualize something about this person that you are grateful for…..their smile, their 

laughter, their support.  Gratitude is the feeling of being thankful for all the people and 

things that support you.  If you are having trouble connecting to feelings of gratitude, 

you could think of something kind this person might have done for you or others, or an 

aspect about their personality you admire.  Breathe in allowing the feelings of gratitude 

to expand into your chest and abdomen, breathing out, allowing your body to relax.  

Take a few more breaths this way concentrating on the feelings of gratitude you have for 

this person. 

Continuing to send lovingkindness to your loved one: May you be happy, 

healthy, peaceful, and safe. 

Now letting that person go, shift your attention and begin directing 

lovingkindness towards yourself.  Allowing yourself to connect with the feelings of 

kindness and friendliness you just created for a loved one, begin to direct those feelings 

towards yourself.  It is important to direct lovingkindness towards ourselves because 

often we neglect or are hard on ourselves.  Sometimes we are filled with self-judgment, 

self-criticism, and resentment.  Other times we experience things we dislike or can’t 

accept about ourselves.  For instance, today you might have had difficult thoughts about 

yourself or about having a biopsy. 
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One way to cultivate kind feelings is to think of the feeling you get when a child 

takes your hand, when you see your best friend, or when your pet comes to greet you.  

Another way to generate feelings of kindness or friendliness is to remember a time when 

you did something generous for someone or helped someone out, when you gave a gift 

or sent a special card.  Anything that you can think of that you feel was a good thought 

or deed—let such a memory come to you now.  

Notice any warm or loving feelings towards yourself; recognizing all the 

goodness in yourself.  You may feel a sense of expansiveness in your chest or a feeling of 

joy or calm.  Open to the feeling of joy as vividly as possible as you access feelings of 

kindness and friendliness in yourself.  As you continue to open allowing the feelings of 

love to saturate every corner of your being. 

If you are not feeling kind to yourself at this point, you have not done anything 

wrong.  It can be useful to remember our basic capacity for kindness and compassion as 

human beings is always there.  It is good enough to set your intentions to practice and 

cultivate lovingkindness.  You don’t have to struggle to manufacture a feeling of love.  

Just know that by repeating the phrases over and over, you are planting seeds of 

kindness.   

With as much kindness as you feel, however much that might be, gently start to 

direct and receive these phrases within yourself:  
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May I be happy, may I be healthy, may I be peaceful, may I be safe.  If you have 

thought of your own phrases, repeat them to yourself now as well. 

Repeat the phrases as if you are gently speaking to a friend.  Drop into the 

meaning and feeling in the words.  Let the words be your guide, keeping you on track 

and anchored in the practice.  Every time you repeat and feel these phrases you are 

training your mind in lovingkindness.   

May I be happy, may I be healthy, may I be peaceful, may I be safe.  May I be 

happy, may I be healthy, may I be peaceful, may I be safe.  

As you experience these feelings of kindness and compassion, begin to think of 

or visualize something that you are grateful for.  Connecting to feelings of gratitude… 

the warmth of the sun, the air we breathe, clean water, the smell of fresh flowers, your 

favorite meal, all of the things we see, hear, smell, and touch every day.  You could also 

bring to mind people close to you—family and friends—or things that are special to you.  

Breathe in allowing the feelings of gratitude to expand into your chest and abdomen, 

breathing out, allowing your body to relax.  Take a few more breaths this way 

concentrating on the feelings of gratitude you have for yourself. 

When your mind has wandered, you have not made a mistake.  Gently notice 

and allow the wandering mind to focus on the phrases.  Coming back to the phrases, 

continuing to send kindness to yourself on this day:  
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May I be happy, may I be healthy, may I be peaceful, may I be safe. 

Perhaps allowing yourself to rest and experience the sense of being just who you 

are, letting yourself feel love for yourself exactly as you are in this moment.  Gently say 

to yourself:  

May I be filled with the spirit of lovingkindness, may I be peaceful and at ease. 

Letting any feelings of lovingkindness that arise in you expand and spread 

throughout your body, allowing any fear, worry, or discomfort you might have to melt 

away; filling your body with lovingkindness from head to toe; noticing what happens as 

you gently repeat your phrases.  Noticing what happens as you gently allow yourself to 

receive your phrases.  

May I be happy, may I be healthy, may I be peaceful, may I be safe. 

Let yourself be filled with wishes for your own happiness and wellbeing, know 

that you can generate this wish for yourself at any time.   

Now letting go of the phrases for yourself, and moving your attention to all 

women having breast biopsies today.  All people want happiness and wish to avoid 

suffering.  By turning our attention on purpose to our capacity to extend love and 

compassion in every widening circles, we transform ourselves and all of our 

relationships with others whose lives we touch.  Sending other women undergoing 

biopsies today lovingkindness, and wishing that they meet all the challenges in life with 
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wisdom, courage, and compassion.  With all of your heart wish them well as you repeat 

these phrases:  

May all those having biopsies today at Duke and throughout the country be 

happy, may they be healthy, may they be they be peaceful, may they be safe. 

Sending these feelings of kindness and compassion to all of the individuals who 

are going through the same procedure as you.  Imagine sending them these wishes and 

touching hearts across the country.  Again wishing that all of these individuals 

happiness, health, peace, and safety. 

Now letting go of other women having biopsies today, begin to turn your 

attention to your capacity to extend love and compassion to widening circles, allowing 

feelings of lovingkindness to spread further to relatives, friends, neighbors, and 

acquaintances.  Let your lovingkindness expand throughout your neighborhood, your 

city; think of people everywhere across the country and the world and send 

lovingkindness to distant places; imagine the essence of lovingkindness touching hearts 

everywhere. 

Sense that all people are capable of feeling lovingkindness.  Understand that they 

too have struggles and difficulties.  May they meet all challenges in life with wisdom, 

courage, and compassion.  With all of your heart wish them well as you repeat these 

phrases:  
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May all beings be happy, may all beings be healthy, may all beings be peaceful, 

may all beings be safe. 

As you send feelings of kindness and compassion to this widening circle, begin 

to visualize or think about something about this group of individuals that you are 

grateful for.  Feelings gratitude towards caring relatives, a kind neighbor, an attentive or 

caring doctor or nurse.  Breathe in allowing the feelings of gratitude to expand into your 

chest and abdomen, breathing out, allowing your body to relax.  Take a few more 

breaths this way concentrating on the feelings of gratitude you have for this expanding 

group of individuals. 

Now put your attention back on yourself.  Anytime you find yourself having 

discomfort or distress, getting impatient with yourself or others, you can remember to 

turn towards lovingkindness and let it fill you.  Notice any ease that comes when your 

attention goes to goodness and compassion, sensing how the mind and heart can feel 

lighter, pleased, more carefree and open.   As you rest with the wishes for your own 

happiness and freedom from difficulties know that you can choose to wish happiness 

for yourself and all beings. 

May I be happy, May I be healthy, May I be peaceful, May I be safe 

Remember the feelings of caring for yourself are available to you throughout 

your day.  
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Pause….. 

Back to the beginning (introduction and sending lovingkindness meditation to 

oneself)  

You’ve already been introduced to lovingkindness meditation, but sometimes it’s 

helpful to hear the instructions for lovingkindness meditation again.  You’ll hear 

familiar words and phrases as you continue with the meditation practice today. 

Lovingkindness meditation helps you develop and focus on feelings of kindness 

and compassion to yourself and others.  It is the heartfelt wish for the well-being of 

yourself and others. It is a practice that can be used in times of physical discomfort, pain, 

fear, anger, anxiety, or worry.  It involves the sending and receiving of good wishes.  

This meditation practice can help us be more accepting of ourselves and others, and feel 

more love and compassion.   

Practicing this meditation offers a way to work with discomfort or difficult 

experiences, such as the experience of undergoing breast biopsy.  By meeting 

challenging feelings, sensations, and thoughts that may arise during this time with an 

open heart, we are not ignoring, pushing away, or over-focusing on discomfort, worries, 

or fear, we are creating a place of kindness and compassion for ourselves and our 

experiences. 
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This meditation is practiced by focusing on the feelings of kindness and 

friendliness themselves, and one way to do this is through the use of repeated phrases.  

Repeating specific phrases helps us direct and receive feelings of kindness and 

compassion.  The phrases to be used during this meditation are:  

May I be happy, May I be healthy, May I be peaceful, May I be safe.   

If the words on the CD are not meaningful to you, you can change the words to 

make them meaningful to you.  For example, “May I live with ease, may I be free of 

worry, may I feel safe and protected.”  

Take a minute to repeat these phrases or think of phrases meaningful to you…. 

At its heart, LKM practice involves the ability to befriend ourselves and others 

without bias. As we practice LKM we learn to make room for our fears, anxiety and 

sadness and make friends with them.  A mind filled with love can be likened to a sky 

filled with a variety of clouds moving through it; some are big and fluffy some are dark 

and threatening; no matter the situation the sky is not affected by the clouds it is free.  

We will continue this meditation directing lovingkindness towards a loved 

one….. 

Continue with the script above exactly as it is… 

Sending lovingkindness to oneself….. 

Sending lovingkindness to individuals going through biopsy…. 
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Sending lovingkindness to all…… 
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Appendix C: Telephone Script for Calling Patients 

Following Biopsy and Surgery (Includes Assessment & 

Booster Scripts) 

 

Note: Patients will be followed post-biopsy and post-surgery in order to 

determine whether they have continued using the intervention and to determine their 

psychological and physical well-being over time. 

“Hello, this is (name of study staff member).  I’m working with the Duke Breast 

Imaging Biopsy Center and (name of radiologist who performed biopsy) on the research 

study, Improving Biopsy Experiences for Women.  You completed questionnaires for 

this study at your biopsy appointment at Duke University Medical Center.  How are you 

today? 

Allow patient to respond. 

“’I’m calling today because I wanted to follow-up on your {biopsy or surgery} 

and see how you’ve been feeling.  I’d like to ask you questions about how you’ve been 

feeling both physically and emotionally since your {biopsy or surgery}, as well as check-

in about your {use of the meditation CD, music CD, educational materials}.  This phone 

call should take about 30 minutes.  Do you currently have time for me to go through 

these questions with you?  
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If patient says no, staff member will determine when it is a good time to call the 

patient back.  If the patient says yes, continue on with phone script. 

“Great, I’m glad we’ve reached you at a good time.  Again, in the first part of this 

phone call, I’m going to ask you questions about how you’ve been feeling since {biopsy 

or surgery}.  When you were in the biopsy clinic, we asked you to fill out paper and 

pencil questions; however, this time, we would like to ask you the same questions over 

the phone. These questions will help us learn more about how your mood has been since 

{biopsy or surgery}, any physical symptoms you may be experiencing, and other ways 

you’ve been feeling or coping.  For each questionnaire, I will read the directions and the 

individual questions, and then ask that you respond on the phone.  Do you have any 

questions before we start?” 

Staff member will answer any questions about the assessment process.  Then, the 

staff member will read IRB approved questionnaires (i.e., mood, anxiety, pain, nausea, 

fatigue, sleep disturbance, self-compassion, coping, emotion regulation, mindfulness, 

social support) and record participant’s responses. 

At anytime if the participant does not want to answer the question(s), then the 

staff member will say: “We can skip that question or questionnaire.”   
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If the participant is not interested in continuing with the assessment, then the 

staff member will say: “Thank you very much for your time during your clinic visit and 

your time today.  We appreciate your participation in our study.” 

After the questionnaires are complete, the staff member will check in with the 

patient about their use of the study intervention materials. 

“Thank you for taking the time to answer all of the questionnaires.  Before we 

finish up today, we would also like to check-in with you about the supportive care you 

received to help you better manage any stress or discomfort you might have experienced 

since your {biopsy or surgery}.  This should only take about 10 more minutes.” 

“First, I’d like to know whether you have any questions about the supportive 

care you received during biopsy and were sent home with (guided meditation, music, 

supportive dialogue/education). 

Staff member will answer any questions that arise. (5 minutes) 

“I also want to check-in to see whether you have been able to use {the meditation 

CD, music CD, or read through the educational information}).” 

For participants in the Lovingkindness Meditation condition: (5-10 minutes) 

 For all patients in this condition, ask the adherence question to assess use of 

meditation CD. 

o How often have you used the meditation CD since {biopsy or surgery} 
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 0=Not at all 

 1=Once since {biopsy or surgery} 

 2=2-3 times since {biopsy or surgery} 

 3=Once a week 

 4=2-3 times a week 

 5=4 times a week 

 6=5-6 times a week 

 7=Once a day 

 8=Two or more times a day/All of the time 

 For patients who used the CD, the staff member will praise efforts and 

ask: “When did you find yourself using the CD?”  Staff members will 

offer positive reinforcement for any CD use (e.g., participant used CD to 

cope with stress or physical discomfort related to biopsy).   

 For patients who used the CD, the staff member will then ask: “How did 

the meditation practice go?” 

o If participant reports no problems, staff member will encourage 

continued practice (at least 20 minutes per day) and review 

rationale for using meditation during this time (see below for 

rationale talking points). 
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o If participant reports some difficulty, the staff member will help 

the participant problem solve around her specific issues (e.g., 

forgot to practice regularly, experienced difficulty concentrating, 

found it physically uncomfortable to practice, experienced anxiety 

while listening to the CD). 

 The staff member will offer suggestions to the participant 

depending on the difficulty reported (e.g., use of daily 

reminders, schedule practice into their day, encourage use 

of shorter meditation practice—5-minute; validation of 

concentration difficulties; discuss how to let go of 

distracting thoughts or emotions and put their attention 

back on the CD; offer suggestions of different places to 

practice—bed or comfortable chair). 

 The staff member will also encourage continued practice 

(at least 20 minutes per day) and review rationale for using 

meditation during this time. 

 For patients who didn’t use the CD, the staff member will ask: “What 

did you find most difficult about using the CD and practicing the 

meditation?” 
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o The staff member will then help the participant problem solve 

around her specific issues (e.g., did not have time to practice, 

thought it would be physically uncomfortable to practice, 

experienced anxiety about the idea of listening to the CD). 

 The staff member will offer suggestions to the participant 

depending on the difficulty reported (e.g., use of daily 

reminders, schedule practice into their day, encourage use 

of shorter meditation practice—5-minute; offer suggestions 

of different places to practice—bed or comfortable chair; 

discuss how to let go of distracting thoughts or emotions 

and put their attention back on the CD). 

o The staff member will also encourage the participant to begin 

daily practice going forward (at least 20 minutes per day) and 

review the rationale for using meditation during this time (see 

below for rationale talking points). 

 The rationale for practicing lovingkindness meditation (before surgery):  

o Lovingkindness meditation may offer participants a way to help them 

relax and cope with any stress or discomfort that arises as they recover 
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from biopsy and prepare for surgery.  It is a skill that can be used in times 

of physical discomfort, pain, fear, anger, anxiety, or worry.   

 Research has shown that one’s emotions and thoughts can affect 

how one feels, both physically (e.g., pain) and emotionally. 

 Research has also shown that the way individuals cope can have 

an impact on their bodies’ physical and emotional health.   

 Past studies have shown that when one uses meditation to cope 

with stress and discomfort, and regularly practices lovingkindness 

meditation, it can lead to less pain and emotional distress, and 

improved mood and well-being. 

o Thus, using the lovingkindness meditation CD daily may help you as you 

recover from biopsy, and work with any stress, or difficult emotions and 

thoughts, related to your surgery. 

 The rationale for practicing lovingkindness meditation (after surgery):  

o Lovingkindness meditation may offer participants a way to help them 

relax and cope with any stress or discomfort that arises as they recover 

from surgery.  It is a skill that can be used in times of physical discomfort, 

pain, fear, anger, anxiety, or worry.   
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 Research has shown that one’s emotions and thoughts can affect 

how one feels, both physically (e.g., pain) and emotionally. 

 Research has also shown that the way individuals cope can have 

an impact on their bodies’ physical and emotional health.   

 Past studies have shown that when one uses meditation to cope 

with stress and discomfort, and regularly practice lovingkindness 

meditation, it can lead to less pain and emotional distress, and 

improved mood and well-being. 

o Thus, using the lovingkindness meditation CD daily may help you as you 

recover from surgery, and work with any stress, or difficult emotions and 

thoughts, related to your surgery. 

After daily practice has been encouraged and the rationale for practice has been 

reviewed, the staff member will say: “Thank you for talking with me today.  We 

appreciate you telling us about your experience since {biopsy or surgery}.  Your 

feedback will help us learn more about how we can best support women during this 

timeframe.” 

If this is the first follow-up call, the staff member will also remind the patient that 

they will be calling again after surgery to check-up on them and ask them more 

questions about how they’ve been feeling, and their use of the meditation CD. 
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For participants in the Music condition: (5-10 minutes) 

 For all participants in this condition, ask the adherence question to assess use of 

music CD. 

o How often have you used the music CD since {biopsy or surgery} 

 0=Not at all 

 1=Once since {biopsy or surgery} 

 2=2-3 times since {biopsy or surgery} 

 3=Once a week 

 4=2-3 times a week 

 5=4 times a week 

 6=5-6 times a week 

 7=Once a day 

 8=Two or more times a day/All of the time 

 For patients who used the CD, the staff member will praise efforts and 

ask: “When did you find yourself using the CD?”  Staff members will 

offer positive reinforcement for any CD use (e.g., participant used CD 

when she was stressed or experienced physical discomfort related to 

biopsy).   
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 For patients who used the CD, the staff member will then ask: “What 

was it like to listen to the music?” 

o If participant reports no problems, staff member will encourage 

continued practice (at least 20 minutes per day) and review 

rationale for using music during this time (see below for rationale 

talking points). 

o If participant reports some difficulty, the staff member will help 

the participant problem solve around her specific issues (e.g., 

forgot to listen, didn’t have the time to listen, difficulty 

concentrating on music). 

 The staff member will offer suggestions to the participant 

depending on the difficulty reported (e.g., use of daily 

reminders, encourage use of music CD in car; validation of 

concentration difficulties). 

 The staff member will also encourage continued practice 

(at least 20 minutes per day) and review rationale for using 

music during this time. 

 For patients who didn’t use the CD, the staff member will ask: “What 

did you find most difficult about listening to the CD?” 
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o The staff member will then help the participant problem solve 

around her specific issues (e.g., didn’t have the time to listen, 

thought it would be difficult to concentrate on the music). 

 The staff member will offer suggestions to the participant 

depending on the difficulty reported (e.g., use of daily 

reminders, encourage use of music CD in car; validation of 

concentration difficulties). 

o The staff member will also encourage the participant to begin 

daily practice going forward (at least 20 minutes per day) and 

review the rationale for using music during this time (see below 

for rationale talking points). 

 The rationale for practicing music (before surgery):  

o Listening to music may offer participants a way to relax and cope 

with any stress or discomfort that arises as they recover for biopsy 

and prepare for surgery. 

 The staff member will briefly describe the relaxation 

response (i.e., relaxation can help us reverse the “stress 

response” by decreasing blood pressure, lowering stress 

hormones, relaxing muscles; engaging in activities that 
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help us relax—like listening to calming/enjoyable music—

can help us decrease any stress, anxiety, or physical 

discomfort related to biopsy or surgery. 

 The rationale for practicing music (after surgery):  

o Listening to music may offer participants a way to help them relax 

and cope with any stress or discomfort that arises as they recover 

from surgery. 

 The staff member will briefly describe the relaxation 

response (i.e., relaxation can help us reverse the “stress 

response” by decreasing blood pressure, lowering stress 

hormones, relaxing muscles; engaging in activities that 

help us relax—like listening to calming/enjoyable music—

can help us decrease any stress, anxiety, or physical 

discomfort related to surgery. 

After daily practice has been encouraged and the rationale for practice has been 

reviewed, the staff member will say: “Thank you for talking with me today.  We 

appreciate you telling us about your experience since {biopsy or surgery}.  Your 

feedback will help us learn more about how we can best support women during this 

timeframe.” 
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If this is the first follow-up call, the staff member will also remind the patient that 

they will be calling again after surgery to check-up on them and ask them more 

questions about how they’ve been feeling, and their use of the music CD. 

For participants in the Standard Care condition: (5-10 minutes) 

If patient reports that they have no questions about the educational material, 

staff member will say: “Thank them for taking the time to talk with me today and 

answer these questions.  We appreciate you telling us about your experience since 

{biopsy or surgery}.  Your feedback will help us learn more about how we can best 

support women during this timeframe.  And if any questions do come up related to 

your health care or breast health, please contact your physician or Cancer Patient 

Support at Duke.”  Contact information for the Breast Imaging Biopsy Center and 

Cancer Patient Support at Duke will be provided. 

If patient reports they have questions related to the educational material, staff 

member will say: “Thank you for informing me of your question(s).  In order to best 

answer your question, I am going to provide you with the number for Cancer Patient 

Support at Duke.  I would also advise you to contact your physician and follow-up with 

him/her about this question.”  Contact information for the Breast Imaging Biopsy Center 

and Cancer Patient Support at Duke will be provided. 



 

 183 

 The staff member will also thank these women for their time today and say: 

“I also want to thank you for spending the time on the phone with me today.  

We appreciate you telling us about your experience since {biopsy or surgery}.  

Your feedback will help us learn more about how we can best support 

women during this timeframe.” 

If this is the first follow-up call, the staff member will also remind the patient that 

they will be calling again after surgery to check-up on them and ask them more 

questions about how they’ve been feeling. 
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Appendix D: Study Measures 
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