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Table:  Summary of Protocol Changes 10 
 11 
Date Description of Change 

March 2014 Prior to initiation of study, refinement of 
measurement battery, including: 

 Change in frequency of administration of of 
pain intensity measure, adding NIH 
PROMIS GI distress measure, adding 
curiosity subscale of Toronto Mindfulness 
Scale, changing FFMQ to 24-item version 

 Refinement of safety monitoring questions 
to include ideation of harm to self or others 

April 2014 Prior to initiation of study, refinement of 
measurement battery, including: 

 Refinement of safety monitoring to include 
assessment of suicidal intent 

 Replacement of interim cohort analyses of 
PTSD and depressive symptoms with 
individual subject monitoring for AEs 

 Updating AEs to include: worsening of 
PTSD/depressive symptoms, worsening 
alcohol use), refined questions about 
alcohol consumption 

 Removed exclusion criteria of prior MBSR 
participation and willingness to forego 
participation in yoga programs during study 

June 2014 Revised data collection method for weekly 
measures:  replaced Survey Monkey with paper 
assessments 

August 2014 Revised phone screen: 

 Removed question about presence of 
thought disorder; removed question about 
whether veterans is 18 years old, removed 
question about whether they have PTSD 

Removed IBS-SSS from assessments and global 
IBS question, replaced with PROMIS GI symptom 
scales 

October 2014 1. Added recruitment letter for veterans 
interested in study but cannot be reached 
by phone 

2. Revised MINI Psychiatric Interview 
a. Removed sections J and K 
b. Replaced w/ AUCIT-C at baseline 
c. Add DAST-10 at major assessments 

for marijuana use 
d. Added drug cart sort at baseline 
e. Added 1st 3 questions of CAGE-AID 

at baseline 

December 2014 Removed safety protocol requirement to contact a 
patient’s provider in cases of non-imminent suicidal 
or homicidal ideation 

January 2015  Modified MINI Psychiatric interview 
question C9 to ask whether patient had 
made a suicide attempt within past 10 years 
(instead of lifetime) 

 Added Secure Messaging option as a 



method of communicating reminders 

 Changed to administer all static 
assessments using Microsoft Access 
instead of Assessment Center 

 Added exclusion criterion: clinician 
recommendation of inpatient psychiatric 
admission within past 3 months 

 Added option of mailing paper assessments 
if veteran unable to attend in person 

March 2016  Offered CAPS-5 over the phone if needed 
for those with a barrier to in person 
administration 

May 2016  Added exclusion criteria:  medical 
withdrawal from alcohol in past year (if 
currently drinking), or current drinking with 
high risk behavior or with past year history 
alcohol-related seizures or delirium tremens 

 Narrowing of criteria for an alcohol-related 
AE to:  calculated BAC greater than 0.35. 

December 2016 Permission to contact veterans by mail who 
completed study to inform them we are seeking 
additional veterans 

August 2017  Increase maximum number of patients 
randomized from 170 to 204 
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SPECIFIC AIMS   14 
Posttraumatic stress disorder (PTSD) is a common consequence of trauma that can persist for decades 15 

and result in a major reduction in quality of life.1 Symptoms of PTSD occur in 21 - 31% of soldiers previously 16 
deployed to Iraq, 10-31% of Veterans who served in Vietnam, and in similar percentages of victims of 17 
assaultive violence and civilian populations exposed to war or acts of violence.1 It is estimated that the typical 18 
person with PTSD experiences symptoms for at least two decades over the lifespan and has a significant 19 
lifetime risk of suicide.2 PTSD often disrupts interpersonal relationships, reduces the ability to work, decreases 20 
quality of life, and increases the risk of physical illnesses, substance abuse, and affective disorders.3  21 

The VA National Center for PTSD recommends evidence-based pharmacologic and behavioral 22 
interventions for PTSD, including medications (selective serotonin-reuptake inhibitors and prazosin), and 23 
psychotherapeutic approaches (cognitive therapy, exposure therapy, stress management skills training, and 24 
eye movement desensitization reprocessing-EMDR).4 Cognitive processing therapy (CPT), has been found to 25 
be effective in the treatment of PTSD in randomized clinical trials.5 Despite the availability of these and other 26 
interventions, many persons with PTSD continue to experience persistent PTSD symptoms, as well as anger, 27 
difficulties with interpersonal relationships, shame, and grief.6  28 

Increasing evidence suggests that as many as half of Veterans seen in VA primary care settings report 29 
using Complementary and Alternative Medicine (CAM) interventions to address a variety of difficulties7 and 30 
that many do so to limit their use of medications and to ensure that their social and spiritual needs are 31 
addressed.8 A CAM intervention that holds promise for addressing PTSD and depression among Veterans is 32 
Loving-Kindness Meditation (LKM). Consistent with Fredrickson’s broaden-and-build model of positive 33 
emotions, LKM has been shown to broaden individuals’ emotional repertoires through increased positive 34 
emotions, which mediates the building of a range of personal resources  (e.g., improved social support or a 35 
sense of environmental mastery), which in turn leads to improved clinical outcomes (e.g., reduced 36 
depression).9 Pilot data from an open trial conducted in our laboratory indicate that LKM is well tolerated by 37 
Veterans and is associated with increases in positive emotions, enhanced personal resources, and reductions 38 
in PTSD and depressive symptoms. 39 

The proposed study is a randomized, controlled non-inferiority trial that will assess whether LKM results 40 
in improvement in PTSD symptoms and depression that are not meaningfully different than Cognitive 41 
Processing Therapy—Cognitive only (CPT-C), among Veterans with current PTSD. PTSD symptoms will be 42 
measured by the Clinician Administered PTSD Scale - CAPS and depression will be measured by the NIH 43 
PROMIS measure.10  Additional analyses will assess whether mediators of response are consistent with the 44 
mechanisms conceptualized for each intervention. One hundred seventy Veterans with PTSD will be 45 
randomized to LKM (n = 85) or CPT-C (n = 85). Comprehensive assessments will take place post-treatment 46 
and 3- and 6- months later. The following specific aims will be accomplished through the proposed clinical trial: 47 

Aim 1: Evaluate if LKM is non-inferior to CPT-C in producing reductions in PTSD symptoms among Veterans 48 
with current PTSD.   49 

Hypothesis 1: Veterans randomized to LKM will report mean reductions in PTSD symptom severity 50 
that are not meaningfully worse than CPT-C, as indicated by a lower limit of the 95% confidence 51 
interval for difference in 6-month mean CAPS scores that is greater than -10 (corresponding to a 52 
standardized effect size of 0.5 between randomization arms). Results will also be assessed at the 53 
immediate post-test and 3-month time intervals. (Addendum: The above description, based on CAPS-54 
IV, was included in the original grant application. However, before the study began, the CAPS-5 55 
became available and was used as the measure of PTSD symptom severity instead. For the CAPS-5, 56 
using the same criterion of d =0.5, the non-inferiority margin was defined as 5 points on the CAPS-5. 57 
See analysis section for additional details).  58 
 59 

Aim 2: Evaluate the non-inferiority of LKM and CPT-C in producing reductions in depressive symptoms among 60 
Veterans with current PTSD.   61 

Hypothesis 2: Veterans randomized to LKM will report mean reductions in depressive symptoms that 62 
are not meaningfully worse than CPT-C, as indicated by a lower limit of the 95% confidence interval for 63 
difference in 6-month mean PROMIS depression measure that is greater than -4, corresponding to a 64 
standardized effect size of approximately 0.5 between randomization arms.11 Results will also be 65 
assessed at the immediate post-test and 3-month time intervals. 66 

Exploratory Aim:  Evaluate potential mediators of response to LKM and to CPT to provide preliminary 67 
information regarding whether they are consistent with the mechanisms of change conceptualized by each 68 
intervention to be associated with improvement in PTSD and depression. 69 



Exploratory Hypothesis 1: Enhanced self-compassion will more strongly mediate PTSD and 70 
depressive symptom improvement for those assigned to LKM than those assigned to CPT-C. 71 
Exploratory Hypothesis 2: Reductions in posttraumatic maladaptive beliefs will more strongly mediate 72 
PTSD and depressive symptom improvement for those assigned to CPT-C than those assigned to 73 
LKM. 74 

BACKGROUND AND SIGNIFICANCE 75 
Posttraumatic stress disorder (PTSD) is a common consequence of trauma that can persist for decades 76 

and result in a major reduction in quality of life.1 PTSD affects approximately 8% of the general population of 77 
the US. The clinical hallmarks of PTSD include recurrent, intrusive recollections or reexperiencing of a 78 
traumatic event, avoidance of external or internal cues that can trigger reexperiencing, emotional numbing, and 79 
hyperarousal.12 PTSD has been shown to have a greater impact on quality of life than major depression and 80 
obsessive-compulsive disorder.13 Symptoms of PTSD occur in 21 to 31% of soldiers previously deployed to 81 
Iraq,14 10-31%15 of Veterans who served in Vietnam, and in similar percentages of victims of assaultive 82 
violence and civilian populations exposed to war or acts of violence.1 It is estimated that the typical person with 83 
PTSD experiences active symptoms for at least two decades over the lifespan1 and has a significant lifetime 84 
risk of suicide; PTSD has a stronger association with suicidality than any other anxiety disorder.2 PTSD often 85 
disrupts interpersonal relationships, reduces the ability to work, impairs quality of life, and increases the risk of 86 
physical illnesses, substance abuse, and affective disorders.3 Among individuals seeking treatment for PTSD, 87 
the rate of PTSD/depression comorbidity was found to be nearly 50% in the original national comorbidity study 88 
sample.16 Individuals suffering from both PTSD and depression have higher rates of suicidal ideation than 89 
those with either disorder alone, though rates of actual suicide attempts are consistent across those with PTSD 90 
only and comorbid PTSD/depression, and both groups report significantly higher rates than those with 91 
depression only.17 Comorbid PTSD and depression is also associated with greater risk of various physical 92 
conditions than is PTSD alone.3 Thus, PTSD complicated by co-occurring depression is associated with even 93 
greater suffering and compromised functioning than is PTSD alone. 94 

The VA National Center for PTSD recommends evidence-based pharmacologic and psychotherapeutic 95 
interventions for PTSD, including medications (selective serotonin-reuptake inhibitors and prazosin), and 96 
psychotherapeutic approaches (cognitive therapy, exposure therapy, stress management skills training, and 97 
eye movement desensitization reprocessing-EMDR).4 Selective serotonin reuptake inhibitors (SSRIs) produce 98 
improvement in the major symptom clusters of PTSD, although the magnitude of the treatment effect is 99 
modest.18 Prazosin, an alpha-antagonist, reduces trauma-related nightmares and has also been found to have 100 
a significant effect on all of the PTSD symptom clusters.18 Despite these and other pharmacologic agents, 101 
many persons with PTSD continue to experience persistent PTSD symptoms, as well as anger, difficulties with 102 
interpersonal relationships, shame, and grief.6 Psychotherapeutic techniques are often combined with 103 
pharmacotherapy in the treatment of PTSD.  Prolonged exposure (PE) therapy facilitates emotional processing 104 
of the traumatic event, helping individuals to develop less phobic responses to internal and external trauma 105 
cues.19 However, PE is difficult for many Veterans to complete, as evidenced by a high dropout rate (38%).20 106 
PE may also fail to address the entire realm of posttraumatic psychopathology including anger control, 107 
interpersonal difficulties or grief.6 In addition, PE and EMDR are usually administered by an individual therapist 108 
rather than as a group treatment, which limits the ability to efficiently deliver these interventions to large 109 
numbers of persons.  Cognitive Processing Therapy (CPT) can be delivered either individually or in group 110 
settings and has some initial support for efficacy in addressing PTSD among Veterans. In addition to concerns 111 
about dropout for some Veterans, another potential shortcoming of current treatment for PTSD is the lack of 112 
empirical data to guide treatment for persons with multiple psychiatric diagnoses. Psychiatric conditions other 113 
than PTSD commonly co-occur with PTSD,16 yet persons with multiple psychiatric diagnoses have often been 114 
excluded from clinical trials. A further limitation is that many studies employed interventions delivered by expert 115 
PTSD therapists with extensive experience, raising the question of whether the favorable results from these 116 
clinical studies can be generalized.20  117 

The VA has invested considerable resources to disseminate both PE and CPT through national roll-118 
outs to increase the likelihood that Veterans will have access to these empirically supported treatments. 119 
Although research published in 2004 indicated that neither of these empirically supported treatments were 120 
widely utilized by therapists within the VA,21 more recent findings suggest that the roll-outs have met with initial 121 
success and plans are in place to monitor future penetration of PE and CPT within the VA.22 These efforts will 122 
no doubt relieve a great deal of suffering among Veterans with PTSD. However, given the large number of 123 
Veterans with PTSD, many with significant comorbidities and not all of whom will benefit from or elect to 124 
participate in PE or CPT, additional cost-effective treatments suitable for broad implementation are needed. 125 



Evidence indicates that about 15% of the US adult population utilizes mind-body therapies, with a 126 
significantly higher rate found among persons with two or more chronic diseases.23 Emerging evidence 127 
indicates that Veterans also use various complementary and alternative medicine (CAM) interventions at high 128 
rates.  A large multisite study of VA outpatients found that 27% of Veterans had utilized some form of CAM in 129 
the past year.24  Another study of Veterans found that nearly 50% reported using a CAM intervention, and high 130 
daily stress, chronic medical illness and a perceived negative impact of military service on mental or physical 131 
health were significant predictors of CAM use.7  Qualitative research among Veterans also suggests that 132 
dissatisfaction with the reliance of conventional care on prescription medications and neglect of social and 133 
spiritual aspects of health serve as motivating factors for CAM use.8  In addition to chronic symptoms of PTSD 134 
and depression, the presence of chronic illnesses associated with PTSD along with dissatisfaction with 135 
reliance on prescription medications are likely to positively impact recruitment for the current study.  Our past 136 
experience offering meditation-based interventions as a clinical service to Veterans provides additional 137 
evidence that LKM is likely to be an acceptable treatment modality among Veterans.  138 

Loving-Kindness Meditation (LKM) is a CAM approach that facilitates increased positive emotions 139 
through meditation exercises designed to develop feelings of warmth, kindness, and compassion for self and 140 
others. A growing body of literature indicates that self-compassion is associated with healthy psychological 141 
functioning (including life satisfaction and social connectedness), and negatively associated with self-criticism, 142 
rumination, thought suppression, anxiety and depression.25 Self-criticism, rumination and thought suppression 143 
are phenomena frequently associated with PTSD, as is depression.26 Therefore an intervention that increases 144 
self-compassion may impact clinical manifestations of PTSD.  In a study of PTSD symptoms in university 145 
students, greater self-compassion significantly correlated with lower rates of avoidance symptoms, but not re-146 
experiencing or hyperarousal,27 suggesting that individuals with higher self-compassion may engage in fewer 147 
avoidance strategies. ‘Compassionate mind training,’ which is an intervention designed to teach self-148 
compassion, was offered to six individuals in a small pilot study by Gilbert et al. 28 The authors found significant 149 
reductions in depression, self-criticism, anxiety and shame over time, and postulated that teaching techniques 150 
that generate feelings of self-soothing and inner warmth may be particularly helpful for persons with a history of 151 
trauma, due to pervasive feelings of shame and self-criticism coupled with the relative inability for self-soothing 152 
in this population.28 Many persons with PTSD have a long history of traumatic experiences, and have rarely felt 153 
safe or reassured. Pervasive feelings of shame and guilt are common in the setting of PTSD. 154 

Increasing evidence supports LKM as a technique for enhancing positive emotions and health 155 
generally.  Support for the efficacy of LKM to increase positive emotions was found in a study by Fredrickson 156 
and colleagues.9 This study was conducted with 139 community dwelling individuals employed by a single 157 
company. The subjects were randomized to either LKM (n=67) or waitlist control (n=72). Those in the LKM 158 
group reported significantly greater positive emotions and were significantly less depressed at the end-point 159 
assessment than the no-LKM group, even though both groups reported a similar frequency of negative 160 
emotions day-to-day. They also found that positive emotions persisted after meditation sessions ended, and 161 
that over time, repeated LKM practice produced a cumulative increase in positive emotions on subsequent 162 
days, regardless of whether the individual had practiced meditation on that day.9 A pilot study of LKM for 163 
chronic low back pain by Carson et al compared a group that underwent LKM (n=18) with a group receiving 164 
standard care (n = 22) and found that those in the LKM group reported lower pain ratings, less anger, and less 165 
psychological distress (note: positive emotions do not appear to have been assessed).29 Another study of LKM, 166 
performed in a  group of community participants, indicated that a single brief session of LKM training led to 167 
increased self-esteem and sense of social connectedness relative to a control condition.30 In a report of case 168 
studies in which LKM was taught to persons with schizophrenia, LKM appeared to be of potential benefit for 169 
persistent negative symptoms.31 170 

In LKM practice, a person sits quietly and calls to mind a particular person (e.g., a good friend) and 171 
focuses on bringing a sense of positive regard to that individual through a series of standard phrases invoking 172 
the desire for safety, happiness, health, and ease or peace for them. Classically, four phrases are used, such 173 
as: “may you be safe,” “may you be happy,” “may you be healthy,” and “may your life unfold with ease.” Next, 174 
the person brings positive regard to other individuals or categories of people, including themselves, neutral 175 
persons, and those who have caused difficulty or harm (see Approach section), changing the phrases as 176 
needed (i.e., “may you be safe” becomes “may I be safe”).32 This systematic development of kindness toward 177 
self and others is intended to change the orientation to one’s self, others, one’s life experiences, and to result 178 
in a broadening of the range of emotional responses and choices available. Loving-kindness practice has its 179 
roots in the Buddhist tradition, but as described above an increasing number of studies have successfully 180 
applied it as a non-religious practice. The phrase loving-kindness derives from the Pali word metta, which can 181 



be translated as “love” or “unconditional friendliness,” or “loving-kindness,” akin to the Greek word “agape,” 182 
which is typically translated as wide open unconditional love. The words loving-kindness are intended to 183 
describe an emotional state that is not a sentimental love or a feeling of passion. Rather, it can be described as 184 
an unconditional friendliness, benevolence, and openness toward experience – even difficult experience.  185 

It can be postulated that the intentional cultivation of kindness and acceptance promoted in LKM 186 
practice will positively influence multiple aspects of recovery from trauma.  Although the factors described 187 
below might also be developed through mindfulness practice (e.g., in MBSR through breathing meditation), 188 
LKM is a distinct form of practice that is often considered more accessible and therefore more helpful to 189 
persons who are in significant ongoing distress.  Simply said, many persons find it easier, and more helpful, to 190 
adopt and stay with a practice of LKM, which relies on the repetition of simple phrases meant to foster 191 
kindness and compassion towards self and others, as compared to practicing breathing or body scan 192 
meditation. This may be particularly true when an individual is in severe emotional pain.  This is in agreement 193 
with the recommendations of Buddhist teachers, who have been reported to recommend LKM practice instead 194 
of other forms of practice when people are in significant distress.32  The lives of persons with PTSD are marked 195 
by ongoing severe emotional (and often accompanying physical) pain, including the hallmark emotion of fear. 196 
In the historical Buddhist record, LKM was originally taught as a way of working with and ‘staying with’ the 197 
strong emotion of fear, which, as noted, is the predominant emotional experience in PTSD. Indeed, one of the 198 
core features of PTSD is thought to be a phobic response to reminders of a traumatic event and to the 199 
memories associated with that event, which in conjunction with information processing problems, lead to 200 
pervasive fear and poor functioning.33 One aspect of LKM practice that can be hypothesized to apply to a key 201 
post-trauma sequela is re-establishment of a sense of safety, or basic trust.  Trauma can shatter the sense of 202 
basic trust in others, oneself, and the world at large.  Disruptions in basic trust, as well the tendency to avoid 203 
reminders of the trauma in social situations, often result in withdrawal from close relationships.34 The repetition 204 
of LKM phrases can be hypothesized to represent a mechanism to recreate a safe ‘holding environment,’ 205 
which in LKM is created by self-directed phrases of positive intention.  This may prove particularly helpful when 206 
kindness and support are lacking in the environment.  Social support has been shown to be an important factor 207 
in recovery from PTSD.35 The incremental restoration of a sense of basic trust, as well as an increased ability 208 
to self-modulate pervasive feelings of shame, guilt and inferiority may lead to an enhanced sense of self-209 
efficacy. Over time, enhancement of these factors might be expected to play a role in restoration of a 210 
connection to the sense of self that has been lost through traumatic experiences, and may lead to a sense of 211 
reconnection with the community as well.  The cultivation of positive emotions through LKM might be also 212 
particularly helpful for the numbing and constrictive symptoms characteristic of chronic PTSD, which can 213 
present as feelings of chronic alienation and deadness.  Providing a technique through which positive emotions 214 
can repeatedly be enhanced, as in LKM practice, may provide an innovative pathway to address these 215 
numbing and constrictive symptoms.        216 

While practicing LKM, a person is asked to notice and feel the positive emotion elicited by each of the 217 
phrases of positive intention, or to notice if there is a sense of reluctance, hesitation, or even aversion for the 218 
self or another. The practitioner is encouraged to have compassion for these responses and to notice them 219 
without judgment. More generally, during LKM, when a person becomes distracted by thoughts that arise 220 
during the practice, they are instructed to notice what has distracted them with an attitude of non-judgmental, 221 
mindful attention, then return to the LKM phrases and the breath without self-criticism. Walking meditation is 222 
also used as a method to teach LKM.  Informal LKM practices are also encouraged - participants are asked to 223 
practice LKM toward themselves or others during everyday activities such as walking, eating, washing the 224 
dishes, or standing in line at the grocery store.  225 

LKM and the Broaden-and-Build Theory of Positive Emotions 226 
The broaden-and-build theory of positive emotions provides a framework for understanding the 227 

potential influence of LKM practice on affect, behaviors, and quality of life.9,36  The broaden-and-build theory 228 
proposes that positive emotions momentarily broaden a person’s attention and thinking, and with this 229 
broadened outlook they are able to build personal resources. A key postulate in the broaden-and-build theory 230 
is that positive emotions broaden a person’s thought-action repertoire.36  As described by Fredrickson: “Joy 231 
sparks the urge to play, interest sparks the urge to explore, contentment sparks the urge to savour and 232 
integrate, and love sparks a recurring cycle of each of these urges within safe, close relationships.”36 The 233 
broadened mindset associated with positive emotions is contrasted to a narrow focus often associated with 234 
negative emotions, and characterized by specific, repetitious thought-action tendencies (e.g., fight or flight).  A 235 
second key postulate of the broaden-and-build theory is that the broadened mindset associated with positive 236 
emotions leads to the building of enduring personal resources.  These personal resources are thought to arise 237 



through new thought-action sequences such as play, curiosity, and openness to new situations and ideas, as 238 
well as new social interactions. Personal resources built may include cognitive resources (e.g., the ability to 239 
mindfully attend to the present moment), psychological (e.g., a sense of purpose in life, self-acceptance or self-240 
compassion, or a sense of environmental mastery) social (e.g., improved ability to give and receive social 241 
support) or physical (e.g., reduced susceptibility to stress-associated illnesses).9   According to the broaden-242 
and-build theory, people who have developed these personal resources are more likely to successfully 243 
navigate life’s challenges and live happier, healthier lives.  244 

There is growing evidence in support of the broaden-and-build theory.  The ‘broaden’ hypothesis 245 
predicts that positive emotions broaden a person’s attention and thinking.  Support for this hypothesis comes 246 
from studies of experimentally-induced positive emotional states (through LKM in some cases as well as 247 
through other means), which show that positive emotions broaden the scope of a person’s visual attention, 248 
increases one’s openness to new experiences, improves ability to accept critical feedback, improves ability to 249 
recognize persons of another race,37 broadens one’s repertoire of desired actions, and enhances a sense of 250 
connection with others.9 In a randomized controlled trial of LKM vs. a waitlist control (described in detail 251 
above), the findings supported both the ‘broaden’ aspect (enhanced positive emotions) as well as the ‘build’ 252 
part of the theory (enhanced personal resources).9  When life satisfaction was assessed as an outcome, 253 
positive emotions predicted life satisfaction only to the extent that they built personal resources.9  In addition, 254 
when depression was assessed as an outcome, LKM was found to have direct effects on depressive 255 
symptoms as well as additional effects mediated by built personal resources.9 The built cognitive, 256 
psychological and social resources appear to have enhanced the ability of persons randomized to LKM to ward 257 
off symptoms of depression.  Similarly, in the proposed trial, we hypothesize that personal resources will be 258 
built as a result of LKM practice, which will positively influence both depressive and PTSD symptoms.  259 

Mediators 260 
Identification of active components  of treatments is a priority for treatment research.38  The proposed study will 261 
evaluate potential mediators of change thought to be specific to each intervention.   262 

LKM:  We will evaluate whether enhanced self-compassion mediates change in PTSD and depression for 263 
LKM. Self-compassion can be considered a healthy form of self-acceptance. Neff defines self-compassion as 264 
comprised of three facets:  (1) treating oneself kindly and without harsh judgment in the setting of pain and 265 
failure, (2) perceiving that mistakes and hardships are part of the common human experience rather than 266 
isolating, and (3) maintaining mindful, non-judgmental awareness of thoughts and feelings rather than or 267 
overidentifying with them.39 Self-compassion is distinct from self-esteem, which is typically defined as an 268 
evaluative process in which one’s abilities and characteristics are compared to standards.39 Self-compassion is 269 
also distinct from self-centeredness, because self-compassion acknowledges the ubiquity of pain and hardship 270 
among humans. LKM is considered a method to enhance self-compassion.  As suggested by our pilot work 271 
with LKM, we hypothesize that for those in the LKM arm of the study self-compassion will mediate improved 272 
outcomes for persons with PTSD such that changes in self-compassion will both temporally precede changes 273 
in PTSD and when they are statistically controlled, the changes in PTSD will be attenuated.  There is initial 274 
support for this hypothesis from the literature.40,41 In an analysis of people with a history of major depression 275 
randomized to a mindfulness intervention or maintenance antidepressants, enhanced self-compassion 276 
mediated the relationship between participation in mindfulness training and reduced depressive symptoms at 277 
follow-up.41  The possibility of a key role for self-compassion is consistent with emerging theory and evidence 278 
that self-compassion is adaptive in the setting of painful or difficult thoughts and feelings. 28,40 It is also possible 279 
that changes self-compassion will mediate changes in PTSD for those in the CPT-C arm of the study, but we 280 
anticipate that these effects will be less robust than for those in the LKM arm of the study. 281 

CPT-C:  We will evaluate whether reductions in posttraumatic maladaptive cognitions mediates improvement in 282 
PTSD and in depression for CPT-C. CPT is hypothesized to facilitate improved emotional processing through 283 
repeated practice restructuring dysfunctional beliefs and appraisals of situations that are related to the 284 
individual’s trauma history, which lead to painful affect and reactive behavioral choices.42,43 Reduction of 285 
posttraumatic maladaptive beliefs is postulated to be a key ingredient in CPT that will mediate improvement. 286 
Indeed, recent work evaluating whether cognitive change predicts symptom reduction in the context of 287 
cognitive therapy found support for this idea. Analysis of weekly measures collected during a course of 288 
cognitive therapy found that changes in posttraumatic cognitions preceded and predicted changes in PTSD 289 
symptom severity and that changes in PTSD symptom severity did not precede or predict changes in 290 
posttraumatic cognitions.44 Although this work was done in the context of an alternate cognitive therapy 291 
intervention, Cognitive Therapy for PTSD, and not CPT, the finding suggests that CPT is also likely to result in 292 



such changes in beliefs and appraisals that in turn mediate PTSD symptom reduction. The proposed project 293 
would afford the opportunity to evaluate whether this is the case for Veterans who participate in group-based 294 
CPT-C. 45 We will also be able to assess whether reductions in maladaptive cognitions also mediates 295 
reductions in PTSD for those who receive training in LKM. 296 
The Approach:  What LKM Is and Isn’t 297 

Having provided an overview of what LKM is, we also believe it is important to delineate it from other 298 
approaches with which it may be confused. First, although both LKM and mindfulness meditation practices 299 
involve sitting meditation, typically with closed eyes and an initial focus on the breath, they differ in several 300 
respects. Mindfulness meditation cultivates the ability to pay attention, without judgment in the present 301 
moment, whereas LKM specifically develops the ability to experience kindness, warmth, and openheartedness 302 
toward self and others. The intentionality of LKM is toward developing the ability to experience positive 303 
emotions, rather than developing non-judgmental awareness. Second, LKM differs from intercessory prayer. 304 
Although in LKM practice the phrases repeated express the intention of wellbeing for self and others (see 305 
below), it is made clear that there is no expectation that the LKM phrases will actually benefit others. Instead, it 306 
is made explicit that the goal of LKM practice is to benefit oneself, such that in developing the capacity to 307 
experience kindness toward self and others, the person who holds this intention actually benefits. 308 
Unfortunately the intercessory prayer literature has not evaluated whether praying for others has a salutary 309 
effect on the people doing the praying, though research on spiritual involvement, including prayer activity, has 310 
found that Veterans with greater spiritual involvement have better physical and mental health than those with 311 
less spiritual involvement.46 Third, although LKM involves the repetition of phrases, it is distinct from mantram 312 
repetition practices, which involve bringing attention to a repeated phrase or word that facilitates 313 
disengagement from difficult thoughts and feelings, and encourages relaxation.  In LKM, phrases of positive 314 
intention are utilized as a means to bring forth compassion for self and others, and to foster a broadened 315 
emotional repertoire. Through the process of practicing LKM with different people in mind, LKM is thought to 316 
reshape relationships with others, as well as to foster self-compassion. Of note, an additional effect of LKM is 317 
that in the process of choosing phrases of positive intention (which carry personal meaning for a participant), 318 
clarification of values and one’s intentions occurs.  LKM is also distinct from practices explicitly intended to 319 
promote forgiveness, although forgiveness may occur through LKM practice. For the purposes of scientific 320 
study, we have chosen to not include explicit forgiveness practice as part of our study. In LKM, the practice is 321 
intended to develop the ability to look at others and see oneself, and in so doing, develop self-compassion and 322 
compassion for others. An expanded understanding of the commonality of human experience, such that all 323 
humans suffer and all desire happiness, which is fostered by LKM, is likely to lead to forgiveness. In addition, 324 
LKM is also distinct from the practice of verbalizing positive affirmations. While there may be some overlap with 325 
regard to the shared emphasis on positivity, affirmations tend to be stated as though they are definite personal 326 
qualities and are intended to strengthen self-confidence (e.g., “I am a good, kind person”), whereas LKM is 327 
usually stated as an invitation or request that is intended to tap into the intention for kindness and compassion 328 
for oneself and for others (e.g., “may I be safe from harm;” “may you be happy and healthy”). Importantly, 329 
another way that LKM is distinct from positive affirmations is that LKM is a meditation practice intended to 330 
broaden attention and allow positive emotions to remain in awareness for sustained periods of time. Finally, 331 
LKM is not intended to be used to remove painful thoughts or feelings. Rather than attempting to rid oneself of 332 
these experiences, it is anticipated that individuals with PTSD can learn through LKM that pain can co-exist 333 
with positive feelings because, after all, it is part of being human to experience both. This may help address the 334 
phenomenon that we have frequently observed clinically wherein individuals with PTSD are afraid to 335 
experience positive emotions because it is painful when they end. By re-learning (or learning for the first time) 336 
that it is safe to feel good and that it is normal to have good feelings (and painful ones) that wax and wane, the 337 
often profound emotional numbing typically associated with PTSD may be mitigated.47  338 

Overview of Proposed Interventions 339 
Intervention #1:  Loving-Kindness Meditation (LKM) 340 

The LKM course follows the instructions for LKM as described by Salzberg.32 During the12 meetings 341 
the ten to twelve group participants will receive instruction from two expert meditation teachers (who will co-342 
teach the sessions) in the practice of LKM, including both in-session practice of LKM and group discussions. 343 
The intervention is designed to allow patients to adopt skills and techniques they can continue to practice 344 
without the need for an ongoing relationship with a therapist. LKM is taught in a non-religious format.  A class-345 
by-class outline is provided in the participant workbook (Appendix 3). 346 

In order to help develop concentration, a necessary component of LKM practice, the first two sessions 347 
focus on cultivating mindful attention of one’s breath. The primary LKM practice begins in week 3, and involves 348 



sitting in a comfortable, relaxed position with closed eyes or a neutral visual focus and then bringing to mind 349 
various categories of beings – self and others. The meditator is then asked to gently repeat phrases to the 350 
person who he or she has brought to mind; these phrases are intended to have meaning in terms of what is 351 
wished for that person. In order to facilitate stepped learning, the class begins their LKM practice focusing on a 352 
positive benefactor and over the remaining nine weeks other individuals and categories of individuals are 353 
introduced, including the self and people who have caused the participant difficulty or harm. 354 

Intervention #2:  Cognitive Processing Therapy (CPT). The CPT intervention is based on Patricia Resick and 355 
colleagues’ manual for treating PTSD among military veterans.48 This version of CPT highlights both combat traumas 356 
and interpersonal violence and is therefore more appropriate for our population than the original version, which 357 
focuses on adult rape survivors. (See CPT manual:  Appendix 4) CPT evolved directly out of Social-cognitive 358 
Information Processing Theory (SCIPT), which posits that deficits in emotional and cognitive processing of traumatic 359 
events lead to the development of PTSD.48 The fundamental assumption of the theory is that post-trauma 360 
psychopathology occurs when there is a failure to integrate perceptions of the traumatic event with preexisting 361 
beliefs.49 SCIPT posits recovery from a traumatic event occurs when beliefs affected by the traumatic event are 362 
integrated with prior beliefs.49 Recovery happens when beliefs affected by the event are accurate and realistic and 363 
negative affect about the trauma is processed. Avoidance symptoms, according to this theory, maintain the other 364 
symptoms, in that they both prevent the memory of the traumatic event from being integrated with prior beliefs, and 365 
prevent the examination of inaccurate beliefs affected by the traumatic event.  366 

CPT combines cognitive restructuring with emotional processing of trauma related content. The therapy 367 
sessions initially focus on rigid or inaccurate beliefs about the traumatic event itself, which often reflect self-368 
blame or hindsight bias. Later sessions address over-generalized beliefs about the self and others that result 369 
from a traumatic event. CPT focuses on over-generalized trauma-related beliefs relevant to five key areas: 370 
safety, trust, power, esteem, and intimacy. Over the course of treatment, clients learn to identify and modify 371 
these beliefs in order to develop more balanced, flexible, and ultimately, more adaptive beliefs.  372 

Cognitive processing therapy (CPT), has been found to be effective in the treatment of PTSD in 373 
randomized clinical trials conducted by different research teams and with different trauma exposed 374 
populations, including survivors of sexual and physical assault50 and combat Veterans.51 In these trials, CPT 375 
was effective in reducing symptoms of PTSD and depression for up to 5 to ten years.50  CPT has also been 376 
found to be effective in reducing negative emotions such as grief, shame, guilt and anger.50,51 Based on these 377 
randomized clinical trials, CPT is being widely disseminated, including to the US Veterans’ Administration (VA) 378 
mental health system.  379 

A version of CPT that does not include writing a trauma narrative has also been evaluated, CPT-C, and 380 
has been found to be associated with more rapid improvement than standard CPT-C as well as comparable 381 
outcomes to standard CPT.43 The elimination of the trauma narrative makes CPT-C more conducive to a 382 
group-based delivery platform as it reduces the risk that group participants will be traumatized by one another’s 383 
stories. CPT-C has recently been shown to be effective in a group format for Veterans, active duty military 384 
personnel, and reservists with PTSD.5 In a randomized controlled trial (N=107), group CPT-C was compared to 385 
present-centered therapy (PCT) and the former found to be more effective than the latter in reducing PTSD 386 
and depressive symptoms in active duty military personal with PTSD.  Between group comparisons showed 387 
that the CPT-C group had significantly greater improvement in PTSD symptoms than PCT with a medium 388 
effect size (d=0.42; p = 0.03).5  389 

Importance of Study Findings to VHA:  The demand for mental health services provided by VHA has grown 390 
dramatically in recent years - more than a half millions Operations Iraqi Freedom and Enduring Freedom 391 
(OIF/OEF) Veterans have sought VHA care while the number of Vietnam Veterans receiving VHA mental 392 
health services has doubled over the past decade.52 PTSD is highly prevalent among Veterans, with 393 
prevalence rates 13of approximately 20 - 30% of combat Veterans.14 15 A study of approximately 104,000 394 
OIF/OEF Veterans found that 25% received a mental health diagnosis when they accessed VA health care, 395 
and of these, 13% were diagnosed with PTSD.53  To respond to the growing demand for mental health 396 
services, consensus recommendations have identified the need for further research on nontraditional delivery 397 
systems and group-based interventions to significantly expand the availability of cost-effective therapies.54 398 
Given the large number of persons with PTSD, not all of whom will opt for or benefit sufficiently from PE or 399 
CPT, additional cost-effective treatments suitable for broad implementation are needed that address persistent 400 
symptoms and reduced QOL. Thus, if LKM is shown to be non-inferior to CPT, it would represent a novel, and 401 
likely cost effective, approach to mental health care delivery.   402 



A key tenet of patient-centered care is that health care practitioners listen to and honor patient and 403 
family perspectives and choices. Patient and family knowledge, values, beliefs, and cultural backgrounds are 404 
incorporated into the planning and delivery of care. This study would provide information to help patients 405 
decide whether a contemplative practice, such as LKM meditation, presents a viable alternative to a trauma-406 
focused behavioral intervention such as CPT-C.  407 
 408 

APPROACH 409 

Design Overview and Rationale 410 
The proposed study is a randomized controlled non-inferiority trial comparing Loving-Kindness Meditation 411 

(LKM) with Cognitive Processing Therapy – Cognitive only (CPT-C) for treatment of PTSD and depression 412 
among Veterans recruited from the VA Puget Sound Health Care System. Veterans (N = 170) with PTSD will 413 
be randomized to receive 12 weeks of either LKM (n = 85) or CPT-C (n = 85).  The two interventions are 414 
structurally similar - Each intervention meets for 90 minutes per week for twelve weeks; the overall amount of 415 
treatment time is the same across the two interventions. Both interventions will be delivered to groups of 416 
Veterans by experienced leaders, and fidelity coding from audiotapes will evaluate protocol adherence. 417 
Participants will complete brief take home paper assessments weekly for the 12-week duration of the active 418 
treatment phase to assess key outcomes, potential mediators of change, and completion of homework 419 
assignments. All participants in each study condition will complete an in-person baseline assessment, which 420 
will be repeated immediately after the treatment phase as well as 3- and 6- months post-intervention.  In-421 
person assessments will be performed by a blinded assessor.  422 

Use of an Active Control Arm:  The active control will account for the non-specific elements of LKM (e.g., 423 
group support, positive expectancy). The proposed control arm is CPT-C, which will provide the same amount 424 
of clinician-exposure time (it is also a group-based, 12-week duration, 90-minute per session program).  Similar 425 
to LKM, CPT-C is taught by experienced instructors who believe in the benefit of the program; allegiance of the 426 
researcher/therapist has been shown to be strong predictor of treatment outcomes.55  CPT-C therefore 427 
contains key elements of an active control – it is structurally similar to LKM (thus controlling for non-specific 428 
elements of the intervention) and given that it is an accepted PTSD treatment, CPT-C will foster positive 429 
expectation for intervention success by both therapists and patients.  Each of these elements has been 430 
described as necessary for an appropriate active control.56  431 

Settings, Recruitment, and Participants 432 
Settings. The study’s clinical activities will take place at VAPSHCS; Seattle Division. In FY10 over 17,700 433 

Veterans with chart diagnoses of PTSD received care at VAPSHCS and over 10,000 of them had a mental 434 
health stop code, indicating that the majority were likely invested in addressing their PTSD symptoms. VA 435 
Puget Sound has the nation’s largest clinical program for PTSD.   436 

Recruitment. The primary mechanism of recruitment will be letters sent to Veterans with a diagnosis of 437 
PTSD (as identified using a VA database called the Corporate Data Warehouse; CDW).  To illustrate the 438 
effectiveness of this method, we are currently conducting a trial of MBSR for Gulf War Syndrome (see 439 
preliminary studies) for which we are already successfully recruiting at the same rate as for the proposed RCT.  440 
Thus, the goal of recruiting 8 Veterans per month with PTSD is feasible given the large pool of Veterans with 441 
PTSD.   442 

Participants. Based on our experiences recruiting individuals with PTSD for LKM and MBSR research, we 443 
anticipate that we will need to conduct phone screens with approximately 350 individuals and in-person 444 
screening. We anticipate that we will enroll at least 250 male and female Veterans over age 18 with a current 445 
DSM-IV diagnosis of PTSD enrolled at VAPSHCS who will provide informed consent and undergo in-person 446 
screening.  Of these, we anticipate that 170 individuals with PTSD who meet study criteria will be randomized. 447 
Gender and ethnic/racial distribution of the participants is expected to mirror that of our prior PTSD MBSR 448 
studies in which similar recruitment strategies were used; that is 40% female, 79% Caucasian, 8% African 449 
American, 6.5% Hispanic, and 6.5% other.  450 

Inclusion and Exclusion Criteria. Inclusion criteria: current DSM-5 diagnosis of PTSD, age  18 years, and 451 
English fluency. Participants must be willing to not participate in Mindfulness-Based Stress Reduction (MBSR) 452 
or Prolonged Exposure (PE) therapy during the study period. Exclusion criteria: current substance use 453 
dependence disorder other than alcohol; alcohol involvement that poses a safety concern (i.e., currently 454 
drinking and has a past year history of alcohol-related seizures or delirium tremens), suicide attempt or suicidal 455 
ideation with intent or plan, self-harm in the past month, a psychotic disorder, uncontrolled bipolar disorder, 456 
chart diagnoses of borderline personality disorder, antisocial personality disorder, or dementia in-patient 457 



admission for psychiatric reasons within the past month, prior participation in LKM, or CPT. Medication, 458 
supportive individual or group counseling, case management, and self-help programs will be allowed 459 
concurrently and assessed as potential covariates.  460 

Sequence of Study Visits 461 
Telephone Screen. Veterans who contact the Project Manager will be provided an overview of the study. 462 

Veterans who remain interested will undergo a 15-20-minute telephone screen to ascertain basic 463 
inclusion/exclusion criteria.  464 

In-person Screen and Baseline Assessment. Following informed consent, participants will undergo a 2-465 
hour assessment. The Study Assessor will conduct standardized interviews for the presence of exclusionary 466 
disorders (relevant subsections of the MINI International Neuropsychiatric Interview) and for diagnosing PTSD 467 
(Clinician Administered PTSD Survey; CAPS).57 Self-report measures will be administered on a VA-approved 468 
computer.  Those who are eligible to continue the study will receive their randomization assignment within 469 
approximately one week and will begin either LKM or CPT-C within one month.  470 

Weekly Paper Assessments. Participants will complete brief  measures of PTSD and depressive 471 
symptomatology, the hypothesized mediators of change (self-compassion and maladaptive posttraumatic 472 
cognitions), and homework activity for 12 weeks during the active treatment phase. 473 

Follow-up Assessments. Participants will complete a post-treatment assessment within a week of 474 
completing LKM or CPT-C, and will repeat the assessment battery 3- and 6-months thereafter.  475 

Randomization 476 
We will utilize a blocked randomization approach stratified by symptom severity on PTSD because our pilot 477 

studies indicate that those who score in the severe range (60 or higher)57 on the PCL decrease their PTSD 478 
symptoms more than those with less severe PTSD but are still more symptomatic at immediate post-test. 479 
Baseline severity of PTSD will be dichotomized based on CAPS-5 scores > 37 Because our pilot data did not 480 
suggest that severity of depression moderated outcome, we will not include that in the randomization 481 
stratification. Similarly, we chose not to stratify on gender because our pilot data indicate that this factor is not 482 
predictive of PTSD symptoms at follow-up. A series of randomization tables will be constructed and will be 483 
maintained by the research coordinator. Subjects will be randomized in small blocks of varying size using 484 
concealed allocation, after the baseline assessment and within two weeks before the next study cohort is set to 485 
begin treatment.   486 

Study Interventions:  487 
#1 LKM Course Overview 488 

Each class meeting will begin with either a brief mindfulness meditation (weeks 1 and 2) or an LKM 489 
meditation followed by an opportunity for participants to discuss their experiences integrating LKM class 490 
material into their daily lives. New material will then be presented, typically introducing a new category of 491 
beings (i.e., benefactor, oneself, strangers, etc.) and particular challenges associated with working with that 492 
category of beings will be discussed. The class will then practice LKM incorporating the new category and then 493 
discuss the experience. At the end of each class the homework for the next week will be presented and class 494 
will end with another brief LKM practice. Participants will be provided with an LKM meditation CD and a 495 
workbook to accompany the class. (See appendix 3, LKM manual, for additional details). An overview of the 496 
class schedule is provided below: 497 

Classes 1 and 2 provide an introduction to in mindfulness meditation.  498 

Class 3 introduces LKM, including the LKM phrases and a description of the meaning of each phrase.  Begin 499 
LKM practice toward a benefactor, which is defined as a person who has been kind or helpful and for whom 500 
there is gratitude, and respect. Participants will be asked to recall the ways this benefactor has helped them, 501 
and the goodness within this person.  502 

Class 4 introduces the theme of commitment to our own happiness as a basis for intimacy and connection with 503 
self and others. Exercise: “Remembering the good within you” (Instructions: “For 10-15 minutes call to mind 504 
something you have said or done that was a kind or good action”). Acknowledgement and discussion of the 505 
finding that LKM toward our self is often difficult. If participant is unable to practice LKM toward self, suggestion 506 
of the concept that underlying all action is a desire to be happy – this may provide a method of noticing 507 
kindness toward oneself that already exists; this may act as a starting point for feeling positive emotion for 508 
oneself. LKM toward benefactor and self with the 4 phrases.  509 



Class 5 begins with a discussion of homework - LKM in the previous week toward a benefactor and self. 510 
Introduction of walking meditation and the concept of a beloved friend (may be a person or an animal).  511 

Class 6 begins with a discussion of how it is often more difficult to practice LKM toward self as compared to a 512 
benefactor or beloved friend. Examination of how our life experiences up to this point may affect our 513 
experience practicing LKM.  514 

Class 7 introduces the concept of a neutral person – someone we do not strongly like or dislike. Perhaps this is 515 
a person we do not know well. This may bring up the awareness that this may be difficult because of the 516 
judgments we hold for people around us as well as pervasive fears and mistrust.  517 

Class 8 begins with a discussion of homework - LKM to a neutral person. Have your feelings for that person 518 
changed? Introduction of a difficult person: a person with whom we have experienced conflict and toward 519 
whom we feel anger or lack of forgiveness. This could be someone who has been unsupportive or who 520 
responded to us in ways that were not helpful when we needed them. At this stage, participants will be 521 
instructed at this stage to not choose the person who has caused them the most pain or suffering in their lives 522 
– while acknowledging that this is a suggested goal of LKM practice. Discussion of how practicing LKM does 523 
not mean a sentimental love toward that person, as well as a discussion of anger – how it can serve the 524 
purpose of setting boundaries and can challenge injustice, but can also cause suffering for the person who 525 
holds anger as well as for the person who receives it.  526 

Class 9 introduces the difficulties involved in LKM to a difficult person. Discussion: When you are feeling anger, 527 
who is the person suffering from anger? Include discussion that LKM toward difficult person is actually 528 
compassionate toward oneself, because it promotes letting go of this anger. Introduction of concept of difficult 529 
aspects of oneself, including painful feelings, thoughts, memories, and symptoms. What aspects of ourselves 530 
do we reject and feel anger or hatred toward?  531 

Class 10 provides opportunity for further discussion of LKM toward difficult person. Introduction of LKM toward 532 
groups. Discussion of how we often accumulate biases or prejudices toward groups or categories, and these 533 
biases are often not in our conscious awareness. Practice LKM toward complementary sets of groups, with 534 
discussion of whether participants feel an affinity or sense of unease practicing LKM toward one part of a 535 
group. Examples of groups include: males/females, young/elderly, Veteran/civilian, all those known to me/all 536 
those unknown to me, those near/those far.  537 

Class 11 begins with discussion of LKM toward groups, with an emphasis on whether unconscious affinity or 538 
bias was detected in the ability to practice LKM.  539 

Class 12 begins with discussion of walking meditation. Introduction of LKM for all beings. Discussion of 540 
different categories of beings as appropriate for each person – alive or dead, human or animal. Practice LKM 541 
toward self, friend, benefactor, neutral person, difficult person, groups, toward all beings. 542 

Homework for those randomized to LKM homework will consist of 30 minutes of sitting or walking 543 
mindfulness (first two weeks) or LKM meditation facilitated by CD recordings with new categories of beings 544 
added as described above. Participants will also be instructed to identify opportunities for informal LKM 545 
practice each week.   546 

#2 CPT-C Course Overview.  547 
CPT-C will be led by clinicians who will be contracted by the grant to deliver this service. The group co-548 

leaders will all have completed the VA’s CPT-C training and certification program or the equivalent in the 549 
community. In addition, these clinicians will go through the necessary background checks and credentialing 550 
procedures prior to having contact with any Veterans.  551 

Those assigned to CPT-C will attend weekly 90 minute group therapy sessions for 12 weeks. Treatment 552 
will be provided in groups of 10 to 12 male and female Veterans with PTSD. 553 

Session 1 provides an introduction to CPT-C and education about both PTSD as a response to trauma and 554 
how trauma exposure can lead to distorted thinking and beliefs. Patients are oriented to the Impact Statement 555 
homework.  556 

Session 2 draws from the Impact Statement homework and reviews how patients are currently framing the 557 
meaning of their index trauma with regard to its impact on their lives in the following areas: safety, trust, 558 
power/control, esteem, and intimacy. The concept of trauma-related cognitive “stuck points” is introduced.  559 

Session 3 introduces a basic cognitive therapy overview of the relationship between thoughts and feelings 560 
prompted by triggering events through the ABC sheet (A = activating event; B = beliefs; C = consequences). 561 



Session 4 elaborates on the idea of “stuck points” (e.g., “I am damaged goods;” “I’m a failure because I 562 
couldn’t save my best buddy,” etc.) that may have arisen as a result of the trauma exposure and each group 563 
member is assisted in identifying their own specific “stuck points.”  564 

Session 5 provides a standard list of challenging questions that patients use to help themselves identify stuck 565 
points.  566 

Session 6 provides an overview of common patterns of problematic thinking (e.g., all/none thinking, confusing 567 
feelings with facts, etc.). The Challenging Beliefs Worksheet is introduced in this session.  568 

Session 7 provides further instruction on the use of the Challenging Beliefs Worksheet.  569 

Session 8 reviews the safety module and patients are instructed to focus on at least one safety-related issue 570 
when completing worksheets for homework.  571 

Session 9 reviews the trust module and patients are instructed to focus on at least one trust-related issue when 572 
completing worksheets for homework.  573 

Session 10 reviews issues related to power/control and patients are instructed to focus on at least one 574 
power/control-related issue when completing worksheets for homework.  575 

Session 11 reviews self- and other-esteem issues and patients are instructed to focus on at least one esteem-576 
related issue when completing worksheets for homework and to write their final impact statement.  577 

Session 12 reviews intimacy issues and the patients’ current sense of the event’s meaning. 578 

Homework for those randomized to CPT-C will consist of 30 minutes of CPT-C-related homework 6 days a 579 
week including writing an impact statement at the beginning and the end of treatment, completing CPT-C 580 
worksheets, and completing exercises regarding safety, trust, power/control, esteem, and intimacy.   581 

Procedures for Maximizing Research Integrity and Patient Safety  582 
LKM Fidelity. The LKM teachers are highly experienced meditation teachers with experience teaching 583 

meditation to Veterans with PTSD at VAPSHCS.  These teachers currently teach LKM groups and 584 
Mindfulness-Based Stress Reduction (MBSR) groups at VAPSHCS, which are offered as hospital-wide clinical 585 
programs.  These teachers have extensive personal experience involving LKM. LKM is also included as a 586 
small component of the MBSR program, although the primary focus of MBSR is on mindfulness meditation. 587 
Each of these teachers is employed as a WOC-status contract employee, and meets stringent foundational 588 
teacher training requirements for MBSR, which we also apply to LKM teaching requirements: longstanding 589 
practice of mindfulness and loving-kindness meditation, experience with a body-centered awareness practice, 590 
attendance at silent mindfulness meditation retreats of at least 7 days duration, completion of the University of 591 
MA Center for Mindfulness Residential Training/Retreat as well as a teacher practicum in MBSR.  We believe 592 
that these teacher training requirements and prior experience teaching MBSR will be directly applicable to 593 
high-quality teaching of LKM. 594 

To assure quality control, Dr. David Kearney will review at least 2 early session tapes from each LKM 595 
cohort to provide supervisory feedback. Teaching responsibilities will be shared by Carolyn McManus, PT, MA 596 
and Jonas Batt, MA, MHC, both of whom currently teach LKM at VAPSHCS.  They will co-teach the LKM 597 
courses to provide different perspectives and gender balance across the facilitators. If either of these teachers 598 
becomes unavailable, there are 3 additional experienced mindfulness and loving-kindness meditation teachers 599 
who are currently teaching other meditation classes at VAPSHCS who will be available to teach LKM. A subset 600 
of 20% of LKM classes will be coded for protocol adherence by two independent raters (see Appendix 5). 601 
Adherence and competence will be measured using treatment fidelity ratings based on the LKM curriculum. 602 
Our pool of undergraduate raters will be trained by Dr. Kearney, who will provide ongoing supervision 603 
regarding fidelity ratings.  604 

CPT-C Fidelity. CPT-C group leaders selected to provide CPT-C will have completed either the VA’s 605 
national rollout dissemination training and certification process or the community equivalent, and thus will have 606 
had at least 6 months of supervised experience delivering CPT-C. They will also be employed as WOC 607 
contractors. The CPT-C supervisor will be Dr. Carie Rodgers is a national trainer in CPT for the VA National 608 
Center for PTSD who was trained by CPT originator, Dr. Patricia Resick and has extensive experience both 609 
delivering group-based CPT-C herself within VHA and supervising others.. She will provide weekly supervision 610 
based on both review of session tapes and oral reports from the group co-leaders to assure real-time quality 611 
control of CPT-C delivery. 612 

A random subset of 20% of each group’s 12 sessions will be coded for protocol adherence and 613 
competence by two independent raters from our pool of undergraduate raters (see Appendix 6 for coding 614 
forms). Adherence and competence will be measured using established published measures of CPT-C 615 



treatment fidelity. Raters will be trained by Dr. Galovski (CPT-C) with ongoing supervision provided by Dr. 616 
Rodgers.  617 

CAPS Interview Fidelity. The Study Assessor will a be master’s level clinician who will undergo training on 618 
the CAPS interview by Dr. Simpson. Dr. Simpson will sit in on at least 5% of the CAPS interviews to provide 619 
ongoing supervision.  620 

Maintaining the Assessment Blind. The Study Assessor will be kept blind to participant condition: 621 
participants will be reminded not to disclose treatment assignment, and other study personnel will avoid 622 
communications that could provide such information.  623 

Procedures for Maximizing Retention. Participants will update contact information at each visit and will be 624 
paid $20 for baseline, post-test,  $30 for the 3- and 6-month assessments, and $5 per week for the 12 online 625 
assessments. Participants who complete all assessments will be eligible for an additional $20 bonus.The 626 
maximum remuneration is $180 per enrollee. Frequent contact maximizes participant retention.58  627 

Project Management. We will utilize web-based software to ensure coordination among study team 628 
members and reliable participant tracking.  629 

Electronic Data Capture. We will utilize the online version of Assessment Center that conforms to VHA 630 
privacy and security requirements to create user friendly electronic versions of our measures that participants 631 
will complete either using VA desktop computers during the in-person major assessment appointments. This 632 
method of collecting data will ensure that items that are skipped are intentionally skipped, thus cutting down on 633 
missing data. It will also reduce the need for manual data entry, thereby decreasing the risk of introducing 634 
human error into the dataset and increasing the efficiency of moving from data collection to data cleaning and 635 
analysis.  636 

Maintaining Participant Safety.  Participants will be provided a phone number to call if they require 637 
psychiatric assistance, as well as the local county crisis clinic phone number.  See also Appendix 7 for a full 638 
description of safety procedures. 639 

Study Instruments and Materials (Table 3; see Appendix 8 for study measures) 640 

 
Study Construct/Variables 

Study  
Phase 

 
   Measurement Scale 

 
Purpose 

Inclusion/Exclusion Criteria 
Demographic information B  sample description, blocking 

(gender); moderators 

MINI International Neuropsychiatric 

Interview V-5 (DSM-IV)
59

 

B dichotomous sample description, exclusion 

Medical history interview (seizures, DT’s) B dichotomous exclusion 

Question assessing ideation of harm to 

self or others 

B  exclusion  

Drug Card Sort B  exclusion 

CAGE-AID B  exclusion 

Tracking 
Contact form B,P,3,6  retention 

Primary Outcomes 
Life Events Checklist

60
 B,P,3,6 dichotomous inclusion (establish Criterion A) 

Clinician-Administered PTSD Scale    

   (CAPS)
57

  

 

NIH PROMIS depression measure
10

 

B, P,3,6 

 

 

 

B,P,3,6 

continuous 

 

 

continuous 

 

inclusion, blocking, primary 

outcome 

 

 

primary outcome 

Mediation Analyses 
Self-Compassion Scale-Short Form

61
  B, W,P,3,6 continuous mediation analyses 

Posttraumatic cognitions inventory
62

 B,W,P,3,6 continuous mediation analyses 

PTSD Checklist; Civilian Version (PCL-

C)
63

 

B,W,P,3,6 continuous mediation analyses, secondary 

outcome measure 

NIH PROMIS depression measure (static 

version-SF8a)
10

 

W continuous mediation analyses, secondary 

outcome measure 

Other 

Chronic Multisymptom Illness (CMI) B   



Survey 

Spiritual Transcendence Index B   

Rome III IBS Criteria B   

TBI screening questions B   

Cognitive Failures Questionnaire B, P, 3, 6   

AUDIT-C B   

DAST-10 B, P, 3, 6   

NIH PROMIS alcohol item bank: Use, 

Negative Consequences 

B, P, 3, 6    

Alcohol Consumption (for BAC) short 

form 

B, P, 3, 6   

Experiences Questionnaire B, P, 3, 6   

Veterans Short Form Health Survey B, P, 3, 6   

NIH PROMIS CAT measures: pain 

interference, fatigue, sleep disturbances 

B, P, 3, 6   

NIH PROMIS Global Health, short form, 

static 

B, P, 3, 6   

NIH Toolbox Emotion Battery B, P, 3, 6   

Average daily pain intensity B, P, 3, 6   

Curiosity subscale of Toronto 

Mindfulness Scale- short form 

B, P, 3, 6   

PROMIS GI Symptom Scales B, P, 3, 6   

Five Facet Mindfulness Questionnaire- 

short form 

B, P, 3, 6   

Medication usage B, P, 3, 6   

Qualitative Interview 3   

VA mental health care 
Corporate data warehouse mental health 

psychotherapy and medication 

management stopcodes 

9-month post-

baseline interval 

dichotomous  

& continuous 

check on VA mental health 

services received by both 

conditions 

CPRS review for engagement in mental 

health treatment 

9-months post-

baseline  

dichotomous check on whether either PE or 

CPT was obtained during study 

Baseline (B), Post-test (P), Weekly, 3- and 6-month Assessments 641 

Overview of Outcome Measures Chosen, and Further Description of Measures   642 
We have chosen the following measures in order to assess outcomes for the aims of this study, 643 

including PTSD symptomatology, depression, and potential mediators.  The weekly monitoring phase will 644 
record the amount of homework practice completed (for both LKM and CPT-C), in order to provide the ability to 645 
assess whether homework practice is predictive of improved outcomes.   646 

PTSD Symptoms. Participants’ PTSD symptomatology will be assessed using the Clinician-Administered 647 
PTSD Scale (CAPS) and the PTSD checklist (PCL).   648 

The CAPS is the primary outcome measure.  The CAPS requires a clinician to rate 17 diagnostic 649 
symptoms of PTSD, as defined by DSM-IV criteria. (Note: because a new version of the DSM is due out in May 650 
2013, we will update our inclusion/exclusion criteria and the main outcome assessment materials once DSM-V 651 
is made available). The CAPS gives both a continuous measure of PTSD severity and a dichotomous 652 
diagnosis of PTSD. The psychometric properties of the CAPS have been evaluated in several studies and 653 
have been found to be excellent.57 The CAPS takes approximately 45 minutes to complete and will be 654 
administered at baseline, week 8, and at each major assessment (post-LKM/CPT-C, 3- and 6-months). 655 

Addendum:  The CAPS-5 version of the CAPS measure became available before initiation of the study 656 
and was used instead of the CAPS-IV. The CAPS-5 was used to assess PTSD diagnostic status and PTSD 657 
severity. The CAPS-5 is a 30-item structured interview (range 0-80).64 It has high internal consistency (α=0.88), 658 
high interrater reliability (ICC=0.91), and good test-retest reliability (ICC=0.78).64 Interviews were performed by 659 
an experienced clinician (M.S.) blinded to participant condition.  660 

The PCL-C is a 17-item self-report measure that correlates highly with scores derived from the Clinician 661 
Administered PTSD Scale (CAPS).63 The PCL has good internal consistency, item-total correlations, 662 
concurrent and convergent validity, and test-retest reliability.  Each item is rated by the patient on a scale of 1 663 
to 5, and the total score of the PCL is calculated as the sum of the all the items.  Higher scores reflect more 664 



severe PTSD. 59 The PCL will be administered during the weekly monitoring phase in order to allow 665 
assessment of clinical outcomes as part of mediation analyses, and will be included at weekly time points 666 
(post-LKM/CPT-C, 3- and 6-months) as a secondary outcome measure. 667 

Addendum: The 20-item PCL-C version that corresponds with DSM-5 PTSD criteria became available 668 
before initiation of the study and was used instead of the 17-item version 669 

Traumatic events. The number and type of traumatic events sustained over the course of each the Veteran’s 670 
life will be assessed using the Life Events Checklist (LEC).  The LEC assesses lifetime history of exposure to 671 
a wide range of potentially traumatic events.60  The LEC will be used to describe the study population, and to 672 
establish PTSD diagnostic status as part of the inclusion criteria. 673 

Depression. The depression measure at each time point will be from the NIH-sponsored Patient-Reported 674 
Outcomes Measurement Information System (PROMIS) assessment suite. PROMIS was developed in 675 
order to measure patient-reported outcomes using item response theory (IRT) and computerized adaptive 676 
testing (CAT) which allows for efficient, psychometrically robust assessment of patient-reported outcomes in 677 
clinical trials involving a wide range of chronic conditions, and they have been validated in over 21,000 678 
persons.10,65 CAT is a method by which the items administered are adaptive to the health status of the subject, 679 
i.e., the instrument used is not “static” for each subject. Using CAT and IRT, the PROMIS measures are 680 
designed to gain the maximal information content from each question by gauging the point of disease severity 681 
a question is most efficient.  The greater precision gained by use of these techniques has been estimated to 682 
allow reduction in sample size requirements by up to half compared with “static” pen and paper instruments.65  683 
Most PROMIS item banks utilize a 7-day recall period.  These measures utilize item-response theory66 and 684 
computerized adaptive testing (CAT), in order to provide a high degree of precision. Using CAT, each domain 685 
measures average 5-8 questions in length and takes only 1-2 minutes to complete. We will utilize the CAT 686 
version of the PROMIS depression measure for the major assessment points, and the static version of the 687 
PROMIS depression measure (SF8a) at the weekly assessments (using Survey Monkey for electronic data 688 
capture).   689 

Self-compassion. The Self-Compassion Scale – Short Form (SCS-SF)61 is a 12-item measure of self-690 
compassion (see also broaden-and-build section of background/significance).  It has been shown to be reliable 691 
(Cronbach’s alpha = 0.86) and to have a very high degree of correlation (r ≥ 0.97) with the longer and 692 
previously validated self-compassion scale.39 693 

Posttraumatic Cognitions Inventory (PTCI).62 The PTCI is a 36-item measure that assesses trauma-related 694 
thoughts and beliefs including negative cognitions about self, about the world, and self-blame. Items are rated 695 
on a 7-point scale ranging from “totally disagree” to “totally agree.” The PTCI has been found to discriminate 696 
well between people who do and do not have PTSD and has been found to have good internal consistency, 697 
test-retest reliability, and construct validity. The PTCI will be administered at baseline and follow-up time points 698 
as a secondary outcome measure. The abbreviated 22-item version44 will be collected weekly to assess 699 
whether changes in posttraumatic cognitions mediate changes in the primary outcome measures. 700 

Weekly monitoring assessment protocol. Weekly assessment of type and duration of LKM and CPT-C 701 
homework practices completed along with measures of PTSD and depression and the proposed intervention 702 
mediators will be assessed weekly during the twelve weeks of LKM or CPT-C treatment.  The weekly 703 
assessments will be administered via take home paper assessment. (See Appendix 9 for weekly items.) 704 

Assessment of Usual VA Mental Health Care. In order to quantify the amount of VA mental health care that 705 
study participants obtain during their involvement in the proposed study, data extraction from both the VA  706 
Corporate Data Warehouse (CDW) and from the computerized patient record system (CPRS).  The number of 707 
individual and group psychotherapy stopcodes and mental health medication management stopcodes will be 708 
recorded for all participants for the period of time they are directly involved in LKM (and equivalent time period 709 
for CPT-C) from the CDW. These numbers will be cross-checked via CPRS and CPRS therapy notes will be 710 
assessed to determine whether study participants were involved in treatments for PTSD during their 711 
involvement in LKM or the follow-up period (and equivalent time period for CPT-C).  We will also use CPRS to 712 
code for psychiatric and pain medication adjustments during study involvement. 713 

Data Analysis 714 

Overview. Before performing the primary analyses, outliers, shape of distributions, and associations 715 
between outcomes will be determined. Covariates or propensity scores will be utilized to adjust for differences 716 
if imbalances between treatment groups on key variables are identified. Gender and type of trauma will also be 717 
considered as covariates. All analyses will be performed using an intention-to-treat sample as well as per 718 
protocol analyses.  Per protocol analyses are the preferred method for non-inferiority analyses, in order to 719 



avoid biasing the results toward no difference between groups, which could occur in intention-to-treat samples. 720 
In addition, pattern-mixture models will be used to identify potential missing data patterns,67 and multiple 721 
imputation techniques will be used to accommodate missing data.68 722 

AIMS 1 and 2. To determine if LKM is therapeutically similar to CPT-C, we will estimate the effect of 723 
LKM vs. CPT-C using a multilevel mixed effects model with random effects for repeated measures.  If 724 
significant correlation exists between outcomes among participants in the same therapy group (i.e., ICC>0), 725 
therapy group also will be included as a random effect in the model. The primary outcomes for AIM 1 are 726 
participant scores on the CAPS.60  As the models for AIM 1 and AIM 2 (PTSD and depressive symptoms, 727 
respectively) will be identical, we focus on the CAPS. The analysis will include all of the primary assessment 728 
time points (Baseline, post-LKM/CPT-C, 3- and 6- months). Mixed models are an appropriate choice for three 729 
reasons. First, they accommodate the clustered nature of the data at multiple levels (i.e., repeated measures 730 
within persons). Second, should significant correlation exist among participants in the same therapy group, 731 
inclusion of group as a random factor allows for generalization of results to LKM and CPT-C groups in general 732 
(not just the groups in the study). Third, they are flexible with respect to missing data.69 Mixed effects models 733 
will include treatment condition (LKM vs. CPT-C), time, and time by treatment interaction to determine if 734 
differences in exist between conditions by time. Time will be modeled as a dummy variable to allow for 735 
variation in effects over time. Both unadjusted and adjusted (covariates include baseline PROMIS depression 736 
score for Aim 1 and baseline CAPS for Aim2, age, gender) models will be run. Subgroup effects of PTSD 737 
severity on outcomes will be explored using tests of interaction. 738 
 A non-inferiority analysis determines if the effects of a new intervention are similar to an established 739 
treatment within a pre-stated margin of or range of non-inferiority that is considered clinically acceptable ( ).70 740 
We chose a non-inferiority margin of 10 points on the CAPS.  A difference of 10 points on the CAPS 741 
represents Cohen’s d = 0.50 in treatment-seeking Vietnam Veterans with PTSD, for whom the SD is roughly 742 
20.71 A reduction of 10 points on the CAPS is considered the minimal effect that would be clinically 743 
meaningful.71  744 

Addendum:  The CAPS-5 measure became available before the study was initiated and was used in 745 
place of the CAPS-IV. We defined a non-inferiority margin on the CAPS-5 using the same methodology as was 746 
used for defining the non-inferiority margin using CAPS-IV.  The primary outcome of non-inferiority of LKM 747 
relative to CPT-C was assessed using a non-inferiority margin of 5 points on the CAPS-5, which represents 0.5 748 
SD of baseline PTSD symptoms based on data indicating the SD of baseline CAPS-5 scores is approximately 749 
10 in a large sample (N=198) of treatment-seeking veterans.72 An effect size of Cohen’s d = 0.5 has been 750 
defined as the minimally important difference in prior PTSD trials.71,73 For depression, the non-inferiority margin 751 
was 4 points on the PROMIS depression measure, which has been defined as the minimally important 752 
difference and corresponds to a Cohen’s d effect size of approximately 0.50.11,74  A reduction of 4 points on the 753 
PROMIS depression measure is the minimal effect considered clinically meaningful, which corresponds to an 754 
effect size of approximately 0.5.11  Hypothesis testing in a non-inferiority analysis is reversed from the standard 755 
formulation. The null hypothesis (H0) states that LKM is at least an amount  worse than CPT-C. The 756 
alternative (HA) states that the post-treatment mean in LKM is no worse than amount  as compared to CPT-757 
C.75 We will assess non-inferiority at 6 month follow-up, as well as other time points (post-LKM/CPT-C, 3-758 
month follow-up) using methods outlined by Mascha and Sessler.76 Non-inferiority of LKM to CPT-C for 759 
reduction in PTSD symptoms will be claimed if the lower limit of the 95% confidence interval for difference in 6-760 
month mean CAPS scores is greater than -10.  Non-inferiority of LKM to CPT-C for reduction in depressive 761 
symptoms will be claimed if the lower limit of the 95% confidence interval for difference in 6-month mean t-762 
score in the PROMIS depression measure is greater than -4.11  The test of non-inferiority is similar to the usual 763 
test for differences between treatments obtained in a mixed effects model except that the non-inferiority margin 764 

 is added to the treatment effect coefficient 3b  and divided by the standard error.76  765 
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If non-inferiority is not shown in the above analyses for AIM 1, traditional ‘superiority’ analyses will be 767 
conducted for comparisons between the interventions. This will involve a simple comparison of means at the  768 
6-month time point on the primary outcomes. We chose an effect size of d=.5051,71 for the comparison of the 769 
active treatments.  Although the study is powered for the non-inferiority analyses, we also report a power 770 
analysis for these preliminary analyses. Assuming an effect of d=.50 between treatment arms and a two-sided 771 
α of 0.05 resulted in a power estimate of approximately 90%. 772 



Power and Sample Size: 773 
Sample size for the non-inferiority hypotheses specified in AIM 1 was determined using Stata statistical 774 

software.77  Assuming a non-inferiority margin of 10 points on the CAPS (see rationale noted above) and the 775 
typical alpha for a one-sided non-inferiority test (.025),75 a total sample of 126 participants, (63 PTSD patients 776 
per randomization arm) resulted in a power estimate of 80%. Sample size calculations were unchanged using 777 
the CAPS-5 measure as described above. To protect against the effects of attrition, we added 26% to this final 778 
sample size for a recruitment goal of 170 patients. This attrition estimate was based on our pilot study 779 
assessing longitudinal outcomes of LKM.  780 

In a preliminary analysis of our LKM pilot data (see preliminary studies section), the intraclass correlation 781 
(ICC) for PTSD symptoms (using the PSS-I; n=42) was ρ= 0.00 and for depression (using the PROMIS 782 
measure) was 0.026 (p = NS for both).  Additionally, pilot data based on the VAPSHCS MBSR program 783 
showing an ICC for PTSD symptoms (using the PCL; n=118) of ρ= 0.00 at post-treatment and ρ= 0.05 at 784 
follow-up (p = NS).  Because our pilot data obtained at our site do not indicate significant correlation of 785 
measures within groups, we propose analyses that do not incorporate ICC results and are not powered to 786 
account for them. 787 

Exploratory AIM:  Mediators of response to LKM and CPT-C 788 
 To assess mediation, we will first assess temporality of change of the proposed mediators and outcomes 789 
(as described below).  If it is established that changes in the proposed mediators precede changes in 790 
depressive and PTSD symptoms, we will assess mediation using an analytic framework developed for use in 791 
randomized controlled trials of two interventions with equivalent outcomes.19 The framework developed by 792 
Gallagher and Resick19 (described in more detail below) allows assessment of whether two interventions 793 
produce similar outcomes through different mediational processes.  In the proposed trial comparing LKM to 794 
CPT-C, the two interventions share many common factors, but differ in the focus of the intervention (i.e., LKM 795 
emphasizes self-compassion without a focus on cognitive restructuring, whereas CPT-C places a primary 796 
emphasis on correcting maladaptive cognitions without a primary focus of developing self-compassion).  We 797 
propose to examine mechanisms of change for each intervention by assessing intraindividual change in self-798 
compassion and maladaptive cognitions, and then to examine whether intraindividual change in the proposed 799 
mediators mediates outcomes (PTSD symptoms, depressive symptoms).   800 
 Establishment of Temporal Sequence of Change in Mediators and Outcome Measures:  To assess 801 
mediation, it is important to assess whether changes in the proposed mediators (self-compassion, 802 
posttraumatic maladaptive cognitions) precede change in clinical outcomes (PTSD and depressive 803 
symptoms).78  Weekly measures will be obtained during the treatment phase, in order to provide an 804 
assessment schedule that allows measurement of the mediators before improvement occurs in clinical 805 
outcomes (PTSD and depressive symptoms).   The temporal relationship between the proposed mediators and 806 
clinical outcomes will be analyzed according to methods defined by Kleim and colleagues (2012)44 using 807 
bivariate latent growth modeling.  Briefly, this first involves modeling weekly latent change processes in 808 
mediators and outcomes separately, to find the best representation of latent trajectories. A dual linear growth 809 
curve is then calculated, in which latent growth curves are simultaneously estimated for the proposed 810 
mediators and the clinical outcomes.   Next, the degree to which change in the proposed mediator at week X is 811 
associated with change in PTSD at week X+1 (as well as the inverse to test whether changes in 812 
depressive/PTSD symptoms predict changes in the proposed mediators) is evaluated to examine whether the 813 
requirement of change in the mediator preceding change in the outcome is met.  This process assesses 814 
whether a larger than average change on one variable is associated with a larger than average change on the 815 
other variable at a later time point. Within this framework, when, for example a greater reduction in 816 
posttraumatic maladaptive cognitions is associated with a greater reduction in PTSD symptoms in the next 817 
session, it is assumed that changes in the first variable cause changes in the second variable.  These models 818 
will be utilized to determine the optimal time points (from baseline) to assess change scores in mediators and 819 
outcomes for the mediation models described below.    820 
 Mediation:  Within-treatment intraindividual changes will first be analyzed for self-compassion, 821 
maladaptive cognitions, PTSD and depression using difference scores (each week’s score minus baseline 822 
score for each measure) using procedures defined by Gallagher and Resick (2012).19  The degree to which 823 
change in self-compassion mediates change in outcome in LKM relative to CPT-C will be evaluated by 824 
examining the indirect effect of treatment condition (LKM vs. CPT-C) on intraindividual change in PTSD 825 
symptoms via intraindividual change in self-compassion.   826 
     These procedures will be repeated to evaluate the degree to which change in maladaptive cognitions 827 



mediates change in CPT-C relative to LKM by examining the indirect effect of treatment condition (CPT-C vs. 828 
LKM) on intraindividual change in PTSD symptoms via intraindividual change in maladaptive cognitions.  The 829 
above analysis will be repeated for depressive symptoms. 830 
 Indirect effects will be calculated to yield bias-corrected and accelerated bootstrapped confidence 831 
intervals of indirect effects. If the confidence interval of the indirect effect does not include zero, mediation will 832 
be shown.  833 
   834 
Project Timeline  835 
Approximately 20-22 Veterans will be recruited for each of the 12 study cohorts. The first cohort will undergo 836 
baselines assessments in month 5 (following a 4-month recruitment phase). Cohorts will be approximately 837 
evenly distributed over the course of the study. We have previously been successful in obtaining timely 838 
regulatory approvals for LKM and MBSR studies at VAPSHCS, including the two randomized pilot trials 839 
described in the preliminary studies section. 840 
 841 
Limitations 842 

The study design is a fairly ambitious one with a weekly monitoring feature that could pose challenges for 843 
retention and compliance with the research protocol. A modest remuneration schedule is likely to help maintain 844 
compliance with the study protocol, and our previous research with PTSD and alcohol dependent individuals 845 
examining frequent monitoring has shown excellent compliance. Other design considerations include the 846 
inclusion of male and female participants with mixed trauma histories and inclusion of individuals with 847 
Substance Abuse and/or Alcohol Dependence (AD). Briefly, most PTSD treatment trials have involved fairly 848 
homogeneous samples, which while likely reducing experimental noise, also limit the generalizability of the 849 
findings. We felt that the ability to obtain data that has a chance of being highly generalizable to Veterans who 850 
are seeking care for PTSD, which is more often than not associated with comorbid conditions,16 was preferable 851 
to maintaining strict experimental control. In addition, we have successfully delivered LKM in mixed-gender 852 
groups and our clinical impression is that both the male and the female Veterans benefited from the exposure 853 
to the opposite gender in this therapeutic context.  854 

Another design consideration is that each of the two interventions will be delivered in closed-group 855 
format and there is some risk that people within each of the groups will influence one another to the extent that 856 
there are group effects on outcomes.79  If ICC’s are significant in the proposed study, this would result in 857 
decreased statistical power to detect the primary outcomes.  858 

   859 
Despite limitations the proposed research has considerable conceptual and clinical merit and represents a 860 

necessary step in examining whether LKM is associated with clinical benefit for Veterans with PTSD. Results 861 
of this research can be readily applied in both VA and community settings to treat PTSD.  862 

 863 
 864 
Application Summary 865 

 866 
The proposed research is an extension of our previous and ongoing work. This application will address 867 

a relative void in the intervention literature for PTSD by assessing the non-inferiority of a standardized 868 
meditation intervention, LKM. In light of the growing interest in complementary and alternative medicine among 869 
Veterans and the lack of empirical data on such approaches for common disorders, such as PTSD, this 870 
research will make an important contribution to the field. We believe the proposed research is timely, 871 
important, and innovative, and the track records of Drs. Kearney and Simpson and the research team indicate 872 
we are capable of successfully carrying out and completing the proposed work.  873 

874 
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