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Abstract

Anger and irritability are important and persistent clinical problems following traumatic brain
injury (TBI). Treatment options include medications, behavioral modification, and
psychotherapies, but some are impractical and none have proven efficacy with this population. We
describe a randomized multi-center clinical trial testing a novel, one-on-one, 8-session
psychoeducational treatment program, Anger Self-Management Training (ASMT), designed
specifically for people with TBI who have significant cognitive impairment. The trial is notable
for its use of a structurally equivalent comparison treatment, called Personal Readjustment and
Education (PRE), which was created for the study and is intended to maximize equipoise for both
participants and treaters. Fidelity assessment is conducted in real time and used in therapist
supervision sessions. The primary outcome is change in self-reported anger on validated measures
from pre-treatment to 1 week after the final session. Secondary outcomes include participant anger
as reported by a significant other; emotional distress in domains other than anger/ irritability;
behavioral functioning; and quality of life. An interim assessment after the 4t session will allow
examination of the trajectory of any observed treatment effects, and a follow-up assessment 2
months after the end of intervention will allow examination of persistence of effects. A treatment
enactment phase, in which participants are interviewed several months after the last therapy
session, is designed to provide qualitative data on whether and to what extent the principles and
techniques learned in treatment are still carried out in daily life.
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1. Introduction

Anger is an important clinical problem after traumatic brain injury (TBI). As many as one-
third of survivors of TBI experience symptoms, ranging from irritability to aggressive
outbursts, that are identified as new or worse since the injury (1-3). These complaints do not
appear related to the severity of injury, affecting those with mild TBI as well as moderate to
severe. Unlike other emotional states that may be exacerbated by TBI, such as depression,
anger may not remit spontaneously (4), and problematic irritability has been linked to
unfavorable social outcomes such as family problems, social isolation, and loss of
employment (5, 6). Thus, it is important to develop and evaluate the efficacy of treatments
for post-traumatic anger and irritability.

With regard to pharmacologic treatments in the postacute stage after TBI, a recent meta-
analysis (7) reported encouraging findings for methylphenidate for combative behavior, and
a Cochrane review concluded that there is some evidence for the efficacy of beta-blockers in
treating agitation and aggression following acquired brain injury (8). One well designed
study found preliminary evidence for amantadine hydrochloride in reducing irritability in
patients with chronic TBI (9). In clinical practice, sedatives or neuroleptics may be used to
alleviate symptoms, but may impede cognitive recovery (10). Operant conditioning methods
based on changing the contingencies of behavior have been reported successful in single
case studies (11). However, these methods are time-consuming and require tight control
over the environment, making them impractical for outpatient use. In addition, these
methods typically do not result in the learning of new skills to manage anger and frustration.
Psychoeducational methods based on cognitive behavior therapy (CBT) do teach new skills
and are effective for anger management in the general population (12, 13), but often require
a level of abstraction (“thinking about thinking”) that is difficult for patients with TBI.
Nonetheless, at least one small RCT (14) and several uncontrolled studies (15, 16) have
noted that anger management principles can be adapted and taught to people with cognitive
impairment due to brain injury.

The purpose of this paper is to describe the development and design of a randomized
controlled trial to test the efficacy of a fully manualized psychoeducational treatment for
problematic anger following TBI. The treatment was designed to stand alone as an
outpatient service or to be used within a comprehensive TBI rehabilitation program; and to
be used either as a sole treatment, or in concert with psychoactive medication. An
uncontrolled pilot study on the first version of the treatment, called Anger Self-Management
Training (ASMT), provided an initial indication of feasibility for persons with chronic TBI
who had significant limitations in memory, executive function, and other cognitive/
communication functions. In addition, anger decreased significantly on both self-report and
proxy-report measures, although the absence of a control precluded definitive conclusions as
to treatment efficacy (17). Based on feedback gained in the pilot study, we made minor
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modifications to the ASMT manual (e.g., changing specific exercises or examples that had
been unclear) and prepared for a larger, controlled trial. We developed a second fully
manualized comparison therapy against which ASMT could be tested, and organized a
multi-center trial to evaluate the comparative efficacy of the two treatments. In this paper we
describe the challenges faced and solutions achieved in developing and mounting this RCT,
including decisions about the primary and secondary outcomes and target population;
decisions about the nature of the control arms and procedures to maximize the credibility
and fidelity of both treatments; therapist training and supervision procedures; and the special
challenges of allocation masking in this behavioral trial.

2. Design and Methods

2.1 Overview of Design

This study is a multi-center randomized controlled trial of an 8-session psychoeducational
intervention for anger and irritability in people with significant, chronic (= 6 months post)
TBI. Treatment is administered on an outpatient basis approximately once per week in 60—
90 minute individual sessions. After baseline assessment, participants are randomized 2:1,
respectively, to Anger Self-Management Training (ASMT) or to an intervention developed
for the study, called Personal Readjustment and Education (PRE), which is intended to
provide nonspecific ingredients such as time and attention from an empathic therapist, an
opportunity to ventilate feelings, and encouragement to develop one’s own coping
mechanisms. Assessment of primary outcome (self-reported anger on validated measures)
and secondary outcomes occurs before randomization, midway through treatment, 1 week
after treatment, and 2 months later. A structured interview is conducted after the final
quantitative assessment to gauge treatment enactment, i.e., the extent to which the
participant recalls and uses the concepts and methods of the intervention in daily life.

2.2 Participants and recruitment methods

Participants with complicated-mild to severe TBI are recruited from the patient rolls of the
participating clinical sites, research registries (including each site’s cohort within the
National Institute on Disability and Rehabilitation Research-funded TBI Model Systems
(18)), and community sources such as brain injury support groups. To engage in further
eligibility screening, participants must self-identify as having problems with anger/
irritability and be interested and available for an approximately 8-week course of face-to-
face interaction with a therapist. Interested participants are screened according to the
following criteria:

Inclusion criteria:

e Age = 16 at the time of injury (to minimize variability due to impact of TBI on the
developing brain)

e Ages 18 to 65 at the time of enrollment

e TBI (closed or penetrating) occurring a minimum of 6 months prior to enroliment
(to minimize the effects of spontaneous recovery on the outcome measures)
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TBI documented as complicated-mild, moderate, or severe by any one or more of
the following indices. A variety of indices of TBI severity are accepted because in
trials involving chronic TBI, primary medical records are not always complete. For
the indices involving loss or alteration of consciousness, intoxication, sedation,
intubation, or use of paralytics are ruled out as causes:

—  post-resuscitation score on Glasgow Coma Scale (GCS; 19) < 13 or GCS
Motor < 6;

— loss of consciousness, unresponsiveness or coma attributable to the TBI and
persisting = 1 hour;

—  post-traumatic amnesia, or disorientation (oriented x 0, 1 or 2) attributable to
the TBI and persisting = 24 hours; or

— neuro-imaging study positive for TBI-related findings such as contusion,
hematoma, hemorrhage, diffuse axonal injury, shear injury, and/ or
depressed skull fracture

Able to travel independently in the community (to maximize the probability that
participants will be cognitively and physically able to engage in the treatment)

Indication from self- or proxy report that participant has problematic anger/
irritability that is new since the injury or worse than before the injury (to rule out
participants with anger that substantially predates the injury and that may be
intractable)

Self-report of anger = 1 standard deviation above the mean for age and gender on
the Trait Anger or Anger Expression-Out (AX-0) subscales of the State-Trait
Anger Expression Inventory-2 (STAXI-2; 20), or a score of = 9 on the Brief Anger-
Aggression Questionnaire (BAAQ; 21)

Able to speak and understand English sufficiently to complete the screening and
outcome measures and to participate in a verbally based treatment program, which
thus far exists only in English

Informed consent given by participant or legally authorized representative.

Exclusion criteria:

Abnormally low/ suppressed outward expression of anger, as evidenced by T score
on the STAXI-2 AX-O subscale <40 (to rule out participants whose anger is
mismatched to the strategies and concepts in the treatment protocol, which are
more geared to outward expression)

Psychiatric condition or substance abuse that could interfere with treatment effects
and/ or render the treatment inappropriate to presenting problem, i.e.:

— Any history of schizophrenia or schizo-affective disorder

—  Current psychosis, major depressive disorder, or suicidal ideation; or history
of manic or hypomanic episode as determined by the Mini-International
Neuropsychiatric Interview for DSM-1V (MINI; 22)
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—  Current alcohol dependence, as determined by the MINI

—  Self-reported use of cocaine or amphetamines “daily” or “almost daily”
using the relevant questions from the Alcohol, Smoking, and Substance
Involvement Screening Test (ASSIST; 23)

»  TBI requiring hospitalization that has occurred within 6 months prior to enroliment

e Current involvement in one-to-one counseling or psychotherapy targeted to
emotional health issues (group therapy is permitted as long as it is not focused on
anger management; e.g., attendance in support groups or drug/ alcohol groups is
permitted)

»  Current involvement in another treatment trial that may affect participation or
outcomes

«  Evidence of severe, intractable anger as indicated by history of violence-related
crimes, e.g., charges for assault.

Note that participants are not excluded for use of psychoactive medications such as
antidepressants or anticonvulsants, which may be prescribed for people with TBI for mood
control as well as other indications. We elected not to exclude for concurrent medications as
this might decrease both the size and the representativeness of the sample. We do, however,
require that participants be on stable doses of psychoactive medications for at least 2 weeks
prior to baseline assessments. We also send letters to each participant’s physician letting him
or her know about the trial and asking that psychoactive medications be kept at stable doses,
if possible, for its duration. Rather than attempting to limit treatments that may be
concurrent to the trial (except for one-to-one counseling that may conflict or overlap with
the experimental treatment), we measure concurrent treatments in the event that they could
provide useful covariates in analyses of treatment response. Using an interview and forms
developed for the study, we query participants at each assessment session about all
medications and their doses, and the type and frequency of any behavioral treatments
received (e.g., Physical or Occupational Therapy, vocational counseling).

2.3 Significant others

All participants in the trial are encouraged to nominate a significant other (SO)—a spouse or
partner, parent, adult child, sibling, close friend, etc., who is willing and able to provide data
about the participant at each assessment point and to participate in 3 of the 8 treatment
sessions (see details of interventions, below). The SO need not live with the participant, but
the two should spend time together regularly. If there is no SO available or appropriate to
participate in treatment, we ask that one still provide data. For some participants, there may
be no SO invited for either purpose. Here again, we elected not to make the participation of
an SO an inclusion criterion, so as not to limit the size or the representativeness of the
sample; many persons with chronic TBI and problematic anger have “burned their bridges”
socially, for the very reason that the trial is designed to address. Moreover, as described
below, the primary treatment model is on self-management of anger, which might benefit
from, but should not require, the support of another person.
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2.4 Baseline assessment

Prior to randomization, the following measures of case mix are recorded to characterize the
sample and to provide covariates needed to interpret treatment response.

Demographic data include gender, age at injury and current age; race and ethnicity; level of
education; pre-injury and current occupation; with whom the participant is residing, and pre-
injury and current marital status. Regarding SOs participating in the study, we record their
level of involvement (none, data collection only, data collection + treatment), and for those
participating, their gender and relationship to the participant.

In any study of TBI, it is important to record data pertaining to the severity of the injury,
typically gauged by depth of unconsciousness soon after injury (e.g., GCS score on
emergency admission); duration of unconsciousness (length of coma, or time between injury
and ability to follow simple commands), and/ or duration of impaired consciousness,
including confusion/amnesia following the resolution of coma. This last measure, duration
of post-traumatic amnesia (PTA), is generally considered the best index of the extent of
diffuse axonal injury, and is marked by the return of continuous day-to-day recall and
orientation to time, place, and person. Because we recruit participants at variable times post
injury, from different medical systems, precise measures of these severity indices are not
always available from the medical record. We abstract as many of the 3 severity indices as
can be found in the medical record. In addition, to provide a measure of severity that would
be common to all participants, we administer a brief standardized interview designed to
assist the participant in estimating retrospectively the duration of PTA. This interview has
been used in other studies of chronic TBI, and the retrospective estimate has been found to
correlate reasonably well with PTA measured prospectively (24, 25). We also record the
date and cause of injury (vehicle collision, fall, etc.), the date and type of neuroimaging
study, if any (CT or MRI), and type/ site of abnormality (frontal/ nonfrontal, left/ right,
diffuse axonal injury), for secondary analyses correlating neurologic indices to treatment
response.

Participant status at baseline is evaluated in a single testing and interviewing session of
approximately 2 hours. Neuropsychological status is measured using a brief battery of tests
to allow for later examination of the relationship of cognitive function (particularly memory
and executive function) to treatment response. To measure overall intelligence we use the
Wechsler Abbreviated Scale of Intelligence (Vocabulary and Matrix Reasoning subtests; 26)
for episodic memory we administer the Rey Auditory Verbal Learning Test (27) and for
executive function we use the Trail Making Test, Parts A and B (28) and the Brixton Spatial
Anticipation Test (29). We also assess reading level using the Wide Range Achievement
Test- Version 4 (30). This is done for two reasons: to provide a gross estimate of premorbid
intelligence, and to provide advance information to therapists when participants have low
literacy (i.e., so that therapists will know to assist the participants with handouts and written
assignments).

Other measures administered at baseline include a Readiness to Change ruler (31) to gauge
the participant’s stage of change in dealing differently with anger, and the Post- Traumatic
Stress Disorder Checklist-Civilian Version (PCL-C; 32) due to the known association

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



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Hart et al.

Page 7

between irritability and PTSD (33). The level of habitual alcohol use during the previous
year is measured by the interview version of the AUDIT (34). We also administer the
Toronto Alexithymia Scale- 20 item version (35), to assess the potential effects of self-
reported ability to identify and distinguish emotional states at baseline.

2.4 Randomization

Randomization is performed in blocks of 3 to accommodate the needs of scheduling with
therapists who are providing clinical services as well as research therapies. Data collectors
are masked to block size. Randomization tables are computer generated for each center by
the Data Coordinating Center. To minimize recruitment bias, results of the randomization
tables are stored in an Access database where the coordinator from each site logs in and
enters relevant patient information before the assignment is provided. Once the group
assignment is determined, the study coordinator passes this information on to the therapist
providing that group treatment. The outcome data collector is never allowed access to any
treatment allocation information.

2.5 Primary outcome

In the general population, self-reported anger using a validated, standardized measure is
routinely used as the primary outcome for trials of anger management therapies. People with
moderate to severe TBI, however, may fail to report or under-report symptoms that are
apparent to others, a phenomenon that has been termed impaired self-awareness (36).
Moreover, under-reporting may be more pronounced for emotional difficulties, including
annoyance and irritability, compared to cognitive or physical deficits (37-39). In addition to
the possibility of inaccurate self-reporting overall, we considered the possibility that self-
reported anger might paradoxically increase after treatment, due to the effects of treatment
on self-awareness.

To circumvent these problems, we considered using an objective measure of anger
reactivity, such as galvanic skin response measured during an imagined anger-provoking
situation, or measurement of behavior during an actual provocation. However, we were
unable to locate such a measure that would be feasible as well as sufficiently reliable,
sensitive, and specific (40, 41). We also gave serious consideration to the use of an anger
measure as reported by a proxy (SO). We ultimately decided against this for 3 main reasons.
First, using this strategy would mean that the sample would need to be restricted to
participants who had an available proxy. As noted earlier, given the social isolation
experienced by many people with TBI and problematic anger, we were concerned about
turning away participants who would otherwise meet criteria, as well as making the sample
less than maximally representative of the target population. Second, we recognized that
available proxies might know the participants to different degrees due to having different
relationships to them (parents, spouses, siblings, friends, etc.). We were concerned that these
disparities would introduce unwanted variation into the measurement of anger. Third,
treating proxy report as primary was simply a misfit for an intervention focusing on teaching
self-management skills to participants.
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Considering the trade-offs among these options, we decided to use self-reported anger as the
primary outcome. We recognize that one limitation imposed by this choice is the necessity
for study participants to acknowledge a “problematic” level of anger at the outset; otherwise
no change would be discernible from treatment, and indeed participants would not be
motivated to pursue treatment otherwise. Thus, the trial will not be able to address the
important issue of treating participants who are unaware or minimally aware of anger
difficulties.

For the primary outcome measure, we selected the STAXI-2 because of its simplicity of
wording, favorable psychometric properties, with age- and gender-corrected scores, and
widespread use in mainstream anger treatment trials. We also included the 6-item BAAQ
due to its sensitivity to more extreme behavioral manifestations of anger, including passive-
aggression. Our pilot/ feasibility study confirmed that both scales were understandable to
cognitively impaired participants with TBI. Moreover, both of the measures were sensitive
to changes experienced during treatment, with scores moving in the expected direction and
exhibiting moderate to large effect sizes (17). Based on this pilot study and on previous
work with the STAXI-2, we selected the Trait Anger and Anger Expression-Out subscales to
serve as primary outcome scores along with the BAAQ raw score. Results of the pilot study
also suggested that improvement by 1 standard deviation on any one of these 3 measures,
which proved not to be redundant with one another, could be considered a clinically
meaningful response. We used this assumption to prepare power calculations, described
below.

2.6 Secondary outcomes

Report of participants’” anger from the point of view of an SO is included as a secondary
outcome, both as an alternative to potentially faulty self-report and as an important outcome
in its own right. For the SO measures, we use the same 3 scales as administered to
participants (with appropriate changes in wording) to allow for direct comparisons between
the two. Although not every participant in our pilot study had an SO available to provide
data, that study did reveal pre- to post-treatment changes on SO scores, although the effects
were not as large as those for participant self-report.

Emotional status (aside from anger) is another important domain for secondary outcome
assessment, both to determine whether improvement in anger will generalize to other
difficulties (e.g., depression, anxiety) and to determine if baseline emotional status might
predict treatment response. We selected the Brief Symptom Inventory (42) because it is a
relatively brief, yet comprehensive measure of psychiatric symptoms in a number of
domains, including hostility, and because it has been endorsed for measurement of TBI
outcomes by the Common Data Elements (CDE) initiative (43).

Behavioral status, specifically the extent of frontal/ executive dysfunction, was targeted as
another secondary outcome given the hypothesized link between anger and executive
function that motivated the design of the ASMT (see below). For this measure we selected
the Frontal Systems Behavior Scale (FrSBe; 44), which is endorsed for TBI by the CDE
initiative, contains both self- and proxy-rated versions, and has 3 subscales (Apathy,
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Disinhibition, and Cognitive Executive Function) to allow for fine-grained examination of
treatment effects on dysexecutive behavior.

Finally, we selected two measures of global outcome that are both endorsed by the CDE: the
Glasgow Outcome Scale- Extended (45), which assigns a single score to the respondent’s
status with regard to independence in the home and community, and the Diener Satisfaction
With Life Scale (46), a widely used measure of overall life satisfaction.

Importantly, we ensure that all outcome measures (including the anger scales comprising the
primary outcome) are amenable to telephone administration, to maximize data capture in
case participants cannot attend in-person sessions. Partly for this reason, we administer all
self-report scales as interviews (examiner reading the items and recording the responses),
even when the participant is present in person, so that in-person and telephone
administrations will be comparable. We have also found that this method of administering
“self-administered” questionnaires helps to eliminate skipped or misunderstood items when
working with a population with cognitive and visual difficulties.

2.7 Schedule of measurement

Primary and secondary measures are administered prior to randomization (at baseline, or
T1), and after treatment (T3), which comprises the primary outcome. We stipulate that at
least 1 week (but not more than 2) should elapse between the final treatment session and T3,
to minimize a “halo” or recency effect from the last session. An interim assessment (T2) is
conducted between the 4™ and 5t sessions, i.e., halfway through the planned 8-session
treatment course. This is done in order to examine the trajectory of any observed treatment
effects: e.g., to determine whether fewer than 8 sessions might achieve the same outcomes.
The motivation for inserting the T2 assessment was derived in part from the pilot study, in
which some participants and SOs began to comment on positive changes at about this point.
A follow-up assessment (T4) is administered 8 weeks after T3, to assess the persistence of
any observed treatment effects. Table 1 summarizes the measures that are administered at
each assessment wave to the participant and SO.

2.8 Assessment of treatment enactment

At least 1 week after the completion of T4, the final contact is made with the participant to
conduct a Treatment Enactment interview over the telephone. Treatment enactment is
considered to be a logical extension of treatment fidelity, i.e., the extent to which a treatment
is administered as it was designed (47, 48). Treatment receipt refers to the extent to which
the participant understands the content of the intervention. This may be inferred by behavior
during treatment sessions, completion of homework assignments, and the like. Treatment
enactment, however, refers to the use of the concepts learned during treatment in the
participant’s daily life, after the active intervention phase. This construct is challenging to
measure, but may be approximated with self-report of behavior at some point after the
intervention has ended. In the current trial, we are using structured, audio recorded
telephone interviews, conducted at least 10 weeks after the cessation of treatment by a
person who is not otherwise connected to the trial, to gather information on treatment
enactment in both treatment arms. A combination of open-ended questions and Likert-type
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items is used. Participants are asked if they remember each of a list of concepts, topics, and
techniques covered in the ASMT or PRE therapy sessions: for example, “You and your
therapist talked about your O’s, which are the Other Feelings wrapped up with anger, such
as feeling disrespected, anxious, or hurt. You worked on recognizing your O’s and giving
voice to them, instead of expressing yourself with anger. Do you remember this strategy
coming up in your discussions with your therapist?” Each item is thoroughly described in
this fashion so as to capitalize on recognition memory, which we expect to be easier for
participants compared to free recall. For each item that is endorsed as remembered,
participants are then asked to rate separately, on Likert-type scales from 0-4, the frequency
with which they currently “think about” or use the item, and its helpfulness (if it is used or
considered at all). Respondents are additionally asked whether they continue to use the
handouts and written tools they were given in therapy, and whether they have created new
ones for themselves. A final set of questions asks about barriers to enactment: whether
internal or external factors have interfered with the desired use of treatment-related
strategies. The overall purpose of the treatment enactment interview is to provide
information (mostly qualitative) on which anger management concepts and skills are most
useful in the long term for persons with TBI, and what barriers and facilitators affect long-
term use of learned strategies.

2.9 Interventions

2.9.1 Development of the ASMT—In developing the experimental treatment, we
recognized that we could not formulate a single treatment that would address all of the root
causes of anger/ irritability after TBI. Even within an individual, these causes may be varied,
and minimally can include (1) direct injury to the brain circuitry that controls emotional
responses, especially damage to frontal and anterior temporal cortices with their limbic
system connections (49); (2) secondary effects of medications and other medical treatments
(50); (3) secondary effects of cognitive difficulties, e.g., frustration incurred by problems
communicating or keeping up with others (51); (4) secondary effects of lifestyle changes,
including financial losses, social isolation, and loss of independence; and (5) exacerbation of
pre-injury personality/ coping style. Rather than trying to address all of these causes directly,
we designed a treatment that would address two characteristic deficits in frontal/ executive
function which, regardless of other sources, often act as a “final common pathway” to
exacerbate the problematic expression of anger. The first of these is impaired self-
awareness. As noted above, people with TBI may exhibit incomplete awareness of problems
that affect themselves and others, and this tendency is more pronounced for emotional and
behavioral difficulties (52). Even when the problem is recognized (as it would have to be for
participants to enter this trial, as previously noted), there may be minimization of the
seriousness of it and/ or a tendency to blame others. The second executive capacity targeted
by the experimental intervention is problem-solving: the ability to detect a problem
situation, to consider options for solving it, to select the option best suited to the situation, to
implement it and to monitor its success, adjusting as necessary to improve the outcome. The
flexibility of behavior required to deploy this sequence is notably impaired by TBI (53),
with many people reverting to stereotyped behavior (in this case, anger or aggression) in
response to any perceived threat. Thus, we selected (1) improving self-monitoring and self-
awareness of anger and (2) increasing the repertoire of problem-solving responses to anger-
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provoking situations as the scaffolding of “active ingredients” around which to build the
ASMT. There was evidence in the literature that these two skill sets could indeed be taught
to persons with significant TBI. Self-monitoring has been successfully taught to people with
TBI to improve social skills and to decrease belligerent and aggressive behavior (54, 55).
Teaching the steps of problem-solving has been recommended as a treatment of choice for
executive dysfunction due to TBI based on a systematic review of the literature (56). Thus,
the ASMT was designed to focus on both of these elements at its core.

Many previous studies on anger management have offered this treatment in a group format.
The obvious advantages of group treatment are that participants learn from hearing about
one another’s situations, and that feedback from peers can be more readiy accepted than
feedback from a therapist. Despite these considerations, we elected to design the ASMT as a
1:1 rather than group intervention to minimize the variability of receipt of intended
ingredients. We also believed that future implementation of the treatment protocol, if found
to be efficacious, would be more flexible as a 1:1 treatment. Although more resource
intensive, an individual treatment protocol can offer advantages for establishing trust and
comfort, monitoring comprehension and retention of therapeutic concepts, and attending to a
participant's learning challenges, personal progress, and needs. Finally, we considered
logistic reasons to be important (i.e., participants could be randomized and treated
immediately rather than waiting for adequate numbers for group composition). We settled
on an 8-session format, with 60-90 minutes per session, after outlining the critical content,
aiming for a balance between comprehensiveness and feasibility. We aimed for 1 week
between each treatment session to allow for practice and incorporation of learned concepts,
and to match the familiar weekly format of many psychotherapies.

In light of the fact that not every participant would have an SO involved in treatment, we
determined that the involvement of available SOs should not include every treatment
session. We elected to involve the SO, if any, in 3 sessions: the first, the 4™ (midpoint), and
the last. All of these sessions are begun with the participant alone with the SO invited about
halfway in; the therapist then assists the participant in sharing relevant material with the SO.
An SO involved in treatment is also contacted by phone by the therapist between the 61 and
7t sessions for a brief (10—15 minute) discussion. The purpose of this contact is to obtain
the SO’s perspective on the participant’s progress, or lack thereof. This interview is matched
by a self-assessment performed during the 6t session; the therapist comments on both
informal assessments and adds his or her own feedback during session 7.

The content of each session of the ASMT treatment is detailed in Table 2. In general, self-
awareness and self-monitoring are emphasized in the first half of the sequence; the
participant gains practice and skill in identifying his or her anger signs, which include not
only bodily sensations such as flushing and tensing but also what we term “small a’s,” mild
feelings of anger (e.g., annoyance). Theoretically, participants who become more adept at
identifying when they begin to get angry can also learn to handle the situation before it
progresses to a more destructive “large A”—overt anger or rage. In this first part of the
treatment sequence, participants also learn to recognize “O’s”"—Other Feelings that often
signal the threat that leads to anger, such as feeling ashamed, belittled, or confused.
Participants practice using these feelings to express their reactions to problematic situations,
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which (hypothetically) gains sympathy from the other person involved and leads more
directly to problem resolution. Participants then learn an algorithm for taking time to
consider how they can solve an anger-provoking problem, using the specific techniques
practiced in the second half of the program (see Table 2), rather than reacting in knee-jerk
fashion with anger that escalates the situation.

Of note, this treatment model does not include “cognitive restructuring” techniques that are
common in Cognitive Behavioral Therapy. Thus, participants are not encouraged to examine
their thinking for cognitive distortions or other irrational or maladaptive patterns. In ASMT
for TBI, we focus on learning greater awareness and more precise discrimination of feelings
as they occur, and on specific ways to increase the behavioral repertoire of constructive
problem-solving approaches to anger provocation.

2.9.2 Development of the control or comparison condition—While the pilot study
of the ASMT showed improvement from pre- to post-treatment (17), the lack of a control
condition could not preclude the influence of nonspecific factors such as therapist attention
and interest, demand characteristics such as wanting to please the therapist/ researcher,
expectation of improvement, and natural fluctuation in symptoms over time. For the larger
trial, we therefore wished to provide an alternative condition that would control for some if
not all of these factors. There are considerable challenges inherent in selecting a suitable
control for non-pharmacologic treatments, for which there are no alternatives that allow for
double blinding and other benefits of true placebos (57). In designing our control condition,
we put particular emphasis on maximizing internal validity, including the principle that
relevant content must be included to keep the treatments credible and ethical for both
participants and treaters (58). We ruled out a comparison to usual care because anger
management for people with chronic TBI varies widely, often consisting of no care at all. A
dose control or dismantling design was premature due to the need to further establish the
efficacy of ASMT. We considered a wait-list or delayed treatment control group, which
controls for expectancy effects and also allows treatment effects to be confirmed later in the
control group. However, the extended follow-up desired for the trial would render the
waiting period unacceptably long, risking an increased drop-out rate. Moreover, there is
some evidence that expectancy effects, which are a main reason to use a wait-list group, may
actually not be well controlled by this design (59).

Ultimately we decided to construct a novel, fully manualized treatment to serve as an
alternative condition to the ASMT. Called Personal Readjustment and Education (PRE), this
condition provides nonspecific ingredients such as empathic attention from a therapist and a
supportive atmosphere in which to ventilate feelings and reactions to life events. Although
the therapist may use active listening and reflection and offer summaries to assist patients in
conceptualizing day-to-day problems, s/he is proscribed from providing specific
suggestions, advice, or directive feedback (all of which are provided in ASMT). Another
ingredient in PRE is education: the participant receives accurate, but reassuring information
about the effects of TBI and its recovery course, with encouragement to focus on intact
skills and improvements noted over time. To maximize the credibility of PRE for both
participants and providers, it is structurally equivalent to the ASMT condition. That is, both
treatments are highly structured and fully manualized; consist of 8 weekly one-to-one
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sessions, with the same degree of participation requested from the SO; and contain handouts,
exercises, and assignments for between sessions. See Table 2 for a side-by-side comparison
of the elements of the 2 treatment arms.

In the PRE condition, the somewhat counter-intuitive prohibition against providing direct
advice about how to handle anger necessitated special attention to the manner in which the
treatment conditions are described to participants, and special training and supervision
methods for the therapists. During the consent process, all participants are informed orally
and in writing that we are testing two methods of helping people with TBI to deal more
effectively with anger and irritability, and that we do not know if either or both will be
effective, or if one will be superior to the other. In the first session of the PRE treatment,
with subsequent reminders as needed, the participant and SO, if any, are told that the
intervention will provide education about TBI and its impact, as well as encouragement and
support for the person with TBI to develop his/ her own ways of adjusting to the changes
brought about by the injury. They are also told that anger and irritability may be one
consequence of incomplete adjustment to a life-changing event; the PRE program does not
focus exclusively on these symptoms but more comprehensively on the range of changes
experienced within the person and the family system, as well as in community interactions.
Participants are explicitly told that the therapist will not give them solutions or “tell them
what to do,” in contrast to many other therapeutic models. In this sense the PRE harkens
back to psychotherapeutic models in which the therapist provides reflection and
consolidation rather than problem-solving and advice.

PRE therapists are trained to use open-ended questions (“what thoughts do you have about
that?””), empathetic reflection (“so it sounds like you don’t know quite what to do”), and
genuine praise for accomplishments (“that sounds tough, but you worked it out; good job”).
In both the training and ongoing group supervision, specific alternatives are discussed for
instances where participants ask for their opinions or for advice or direction. Therapists may
remind participants that “It’s not my role to tell you what to do,” and may turn questions
back to the participant (“what are you thinking would be best?”; “think out loud and see
what comes to you”) or encourage self-initiated brainstorming (“do you have ideas for how
this could be different?”; “based on what you’ve learned from the material we’ve covered,
do you have any new ideas?”). As noted below, we are measuring the perceived credibility
of and satisfaction with this non-directive approach, as well as monitoring the rates of drop-
out and alternative treatment seeking within the two treatment arms.

2.9.3 Other elements common to both treatment arms—As a check on whether the
attention paid to the structural equivalency between the treatment conditions will actually
result in effective control for expectancy of change, and equivalent credibility of the two
conditions, we use Likert-type scales to measure participant and SO expectancy of change
after Session 1, and participant and satisfaction with treatment after Session 8 (or, in case of
drop-out, after the last session attended). These measures are administered not by the
therapist but by the site Study Coordinator so as to minimize biases involved in trying to
please the therapist. We also ask the therapist to perform parallel ratings after Session 1 and
Session 8, regarding the extent to which the treatment would be/ was helpful to each
participant.
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For potential use as covariates in later analyses of treatment response, measures recorded
from the treatment program in both arms include the number of treatment sessions attended
by the participant and the SO; the length of each session in minutes; and whether or not
assignments were completed between sessions.

In both treatment arms, structural elements of the treatment programs are designed to
minimize the impact of the cognitive deficits associated with TBI. Every session begins with
a brief, but thorough review of the highlights of the previous session, and ends with a review
of key ideas in the current session. Assignments need not be completed between sessions, as
there is time built into the beginning of each session for the therapist and participant to do
uncompleted work together. Any writing or note-taking during sessions is done by the
therapist to allow the participant to focus on the content of the material.

2.9.4 Therapist allocation, training, and supervision—Therapists were selected for
having at least 1 year of experience in providing clinical services of a counseling nature to
people with TBI; however, no prior experience in anger management principles was
required. Therapists (two per site) are doctoral level psychologists (including postdoctoral
trainees) or masters-trained clinical social workers. Therapists were randomly assigned to
treatment arms (per site) to minimize biases associated with treatment preferences.
Therapists in the 2 arms receive equivalent amounts of training, supervision, and feedback
based on fidelity assessment (described below).

Therapist training involved (1) prior reading of the appropriate treatment manual and
materials; (2) a multi-session telephone-based review of each session with supervisors
assigned to each treatment arm; (3) a 2-1/2 day face to face training session in which
therapists learned the philosophical roots of their respective arms, practiced each portion of
the manual with one another, and received feedback from supervisors; (4) completion of a
practice case, using volunteers to stand in for participants as trainee therapists administered
the entire treatment. Each practice session was audio recorded and reviewed by supervisors,
with both positive and corrective feedback to therapists.

When therapists were “cleared” by supervisors to take actual participants, they underwent
intensive fidelity checking (described below) and participated in weekly group supervision
teleconferences specific to their treatment arm. As the trial has progressed, the frequency of
these supervision meetings has reduced to “as needed” based on the accrual of new
participants and emerging issues. When appropriate, clips from audio recordings of sessions
are played during supervision meetings to illustrate situations of interest, challenges, and
examples of particularly effective interactions. Clips can be suggested by therapists or
selected by the supervisor based on feedback from the fidelity checks. In addition to these
telephone meetings, therapists also have recourse to a list server, one for each treatment arm,
on which they may pose questions to one another and supervisors/ treatment developers
simultaneously.

2.9.5 Fidelity assessment—One of the authors (J.A.B.) who assisted in the development
of both therapy manuals performs fidelity assessment by comparing audiotapes of treatment
sessions to detailed checklists containing prescribed and proscribed elements of each session
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in both treatment arms. Fidelity data are stored in spreadsheets containing the checklists.
Fidelity was initially assessed for every session of each therapist’s first 2 study participants,
in real time so that feedback could be provided immediately in supervision sessions (group
or private). Therapists whose fidelity was not at 100% for a given session continued to have
that session monitored in real time until performance was satisfactory. Any therapist who
deviated from his/ her respective manual after corrective feedback had another full set of 8
sessions checked by the supervisor. Once a therapist had been “passed” on all sessions, the
fidelity assessment became less intensive; throughout the remainder of the trial, one session
per each new participant is quasi-randomly selected for detailed checking.

2.9.6 Treatment termination—If participants decide to withdraw from treatment before
completing 8 therapy sessions, every effort is made to retain them and their SO, if any, in all
remaining data collection phases (including the treatment enactment interview, for those
who have attended 4 or more sessions). Participants for whom more than 28 days elapse
between any two treatment sessions, or for whom more than 84 days (12 weeks) would be
required to complete all sessions, are terminated from therapy sessions by investigators but
asked to remain in data collection phases. (These arbitrary limits may be over-ridden in
cases of extenuating circumstance.) The rationale for termination is that participants who
receive the therapy at widely spaced or erratic intervals may not be expected to receive the
same benefit as those who participate at the therapy intensity planned for the study.

3.0 Statistical methods

3.1 Hypothesis testing

In general, analyses will incorporate the intention-to-treat principle by including all
randomized participants. The primary hypothesis is that there will be at least a 20% greater
response rate in the ASMT group compared to the PRE group, where treatment response is
defined as = 1 standard deviation change in the direction of improvement from pre- to 1-2
week post-treatment (T3), on > 1 of the following scales: State-Trait Anger Expression
Inventory-Revised (STAXI-2) Trait Anger; STAXI-2 Anger Expression-Out; or the Brief
Anger-Aggression Questionnaire (BAAQ). These measures and the magnitude of difference
corresponding to clinically significant change were based on data from our pilot
investigation (17). Meta-analyses of anger treatments in the general population have
suggested about double the response rate with the targeted treatment (~2/3 in treated groups,
~1/3 in controls) (12, 60). We elect to use a more conservative 20% difference for the
primary hypothesis because (1) we feel that a difference of that magnitude is clinically
important; (2) the meta-analyses have mostly compared treated to untreated (e.g., wait-list)
control conditions, and the PRE condition in this study may generate a more substantial
treatment response than a no-treatment condition; (3) the meta-analyses have not included
studies on populations with cognitive impairment (many have used college students), and it
is reasonable to expect higher variability in participants with TBI. Moreover, we cannot
expect as high a response rate for the ASMT as observed in the pilot study (82%) given the
variability introduced by multiple therapists and a more diverse sample across the sites.
Even if the response rate for the ASMT in the larger study is lower than observed in the pilot
(e.g., 50%), and the PRE is associated with some degree of treatment response (e.g., 30%),
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we feel that this degree of difference would warrant continued study of the ASMT treatment
model as a potentially valuable addition to the clinical armamentarium. Thus, this
hypothesis will be considered supported if the observed response rate with ASMT is at least
20 percentage points higher than that with the control treatment, PRE. We will also calculate
a confidence interval on the difference in response rates. People who do not complete the
assessment at post-treatment (T3) will be included in the analysis and counted as non-
responders. A secondary analysis using binomial regression with a log link will examine the
extent to which the treatment effect is modified by changes in concomitant treatments (e.g.,
antidepressants, beta blockers).

Secondary hypotheses concerning the trajectory and persistence of treatment effects will be
examined using point estimates and confidence intervals on response rates and differences in
response rates to determine if the treatment arms differ on treatment response after 4 weeks
of treatment and 2 months after the end of treatment, respectively. Analysis within the
subgroup of responders will be conducted to test the hypothesis that at least 50% of them
will show the treatment response at T2 (halfway through treatment). We hypothesize that the
rate of treatment response in ASMT will exceed that of PRE by at least 10% at T2 and at
least 20% at T4.

Additional secondary hypotheses will be examined using mean differences, effect sizes, and
confidence intervals to compare pre- to post-treatment (T1 to T3) changes and pre-to-
follow-up changes (T1 to T4), respectively, between the ASMT and PRE groups on the SO
ratings of participant anger on the 3 scales noted above; and to compare pre- to post-
treatment changes between the ASMT and PRE groups on the BSI to examine differential
effects on emotional outcomes. If warranted, secondary analyses of self-reported anger may
also be conducted using mixed effects models to compare slopes of continuous data from the
anger measures, in addition to the conservative use of dichotomized scores in the primary
analysis.

Other secondary analyses will compare ASMT and PRE groups on self- and other-ratings of
behavioral function on the FrSBe, the SWLS score, and the GOSE. These analyses will be
conducted primarily to develop hypotheses about domains that might be affected by
treatment, and thus valuable to measure, in a larger trial of ASMT vs. PRE (should the
primary hypothesis concerning superiority of ASMT be supported). Finally, we will conduct
exploratory analyses of differences in response rates between the ASMT and PRE cases and
confidence interval for subgroups defined by characteristics such as cognitive status,
severity of pretreatment anger, presence/ absence of participating SO, etc. We recognize that
the power for examining treatment response in sub-groups of participants will be low, and
will use any findings primarily to inform the design of a larger trial of ASMT vs. PRE,
should the primary hypothesis concerning superiority of the ASMT be supported.

3.1 Sample size

We have powered this study not to constitute a definitive trial of the superiority of ASMT
compared to a more generic psychotherapy, but to serve as a developmental study that will
inform decisions about how to proceed with testing or adapting the treatment model
represented by ASMT. The decision as to whether to proceed with further development and
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evaluation of ASMT will depend on whether the point estimate of the difference in response
rates is at least 20 percentage points. With 99 cases (66 cases in the ASMT group and 33 in
the PRE group) we expect the observed difference will be at least as large as 20% 90 percent
of the time if the true difference is 30%. Conversely, we expect the observed difference will
be at least this large only 8 percent of the time if the true difference is only 10%.

4.0 Other methodological concerns

4.1 Allocation masking

Since behavioral trials cannot use double or even single blinding (i.e., both the treater and
the participant know what treatment the participant receives), it is crucial to minimize bias
through use of blinded or masked outcome assessment (61). We use several procedures to
keep outcome examiners masked to treatment allocation. Each site has a Study Coordinator
who is the only person unmasked to treatment group. This person randomizes participants to
treatment arms, and funnels all communication between the therapists and outcome data
collector (e.g., about dates of sessions relevant to interim and post-treatment evaluations) so
that they will not need to come in contact. Therapists and outcome data collectors are
located in geographically separated offices and are subscribed to different list servers to
avoid inadvertent transmission of participant information, or physical contact between
outcome examiners and participants near therapists’ offices. At the point of baseline
assessment and randomization, participants and SOs are educated about the purpose of
masking and asked not to reveal anything about their treatment or therapist when contacted
periodically by the data collector. When the data collector does contact them for any
evaluation, s/he begins by reading a script that reminds the respondent not to mention
anything about the therapist or treatment that would break the mask.

To evaluate the success of masking precautions, data collectors complete a form after each
evaluation which requires them to guess which treatment group the participant has been
randomized to, and to rate the certainty of the guess. If the data collector becomes overtly
unmasked by the participant or through an administrative error, this is documented for future
use in analyses of outcome data.

4.2 Loss to follow-up

Loss to follow-up is minimized by using experienced outcome evaluators who work on
flexible schedules so as to contact participants and SOs at the times most convenient for
each. In general, a participant is not considered lost to a particular follow-up interval unless
there has been failure to contact after no less than 4 attempts during normal business hours
(at different times of the day), 4 attempts during weekday evenings (on different days of the
week), 4 attempts during weekends, and additional attempts using ground mail, email, text
messaging, and contacting close relatives of the participant.

4.3 Data quality procedures

All instruments requiring manual scoring, such as neuropsychological tests administered at
baseline and emotional function measures administered via telephone at each evaluation
interval, are scored and verified by two independent staff members. Similarly, all
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instruments requiring manual conversions from raw scores to standardized scores are also
converted and verified by two independent staff members. Prior to quarterly data
submissions to the Data Coordinating Center, data entry at each site is checked for accuracy
by an independent staff member comparing paper and electronic values of at least 10% of
the cases entered. If any data entry errors are identified, 100% of the cases are reviewed and
corrected as needed. In addition, a variety of error checks have been programmed into the
database to ensure that data conforms to expected standards — i.e. values do not exceed
established ranges, dates occur in a logical progression, etc.

4.4 Risk management

Considering the topic of the study, the target population, and the possibility that participants
may experience untoward emotional or behavioral events during the trial, we have several
protocols in place for risk management. Any participant who expresses suicidal ideation
during the screening/ baseline evaluation is excluded or deferred from the trial and referred
to urgent care as appropriate. For those who are enrolled in the trial, reports of ideation
regarding self-harm or harm to others are evaluated per a standard protocol with back-up
from study psychologists/ psychiatrist. We monitor for Adverse Events (AE) and Serious
Adverse Events (SAE) throughout the trial. For SAE, we adhere to a standard definition
used in medical trials, i.e., any event for which the outcome is death, hospitalization, life-
threatening (i.e., person is at risk of death at the time of the event), disability and/or
incapacity, or the event requires intervention to prevent those outcomes. It was more
challenging to define and monitor non-serious AE, as in medical trials these often refer to
physical side effects or illness episodes. For this psychologically oriented trial, we elected to
define AE as self-reported Emergency visits, arrests, episodes of violence, or thoughts of
harming self or others. These are queried at each data collection episode and each therapy
session and, if endorsed, evaluated as to seriousness, duration, resolution date if any, and
possible relationship to study procedures. Withdrawal from therapy sessions and/ or from
the study at large is also considered an AE. We consult semi-annually with an independent
Safety Monitor, a psychologist with expertise in the topic who examines unblinded AE and
SAE reports, to ensure that our documentation and resolution of such events is adequate and
that no treatment arm is disproportionately associated with events of concern.

5. Discussion

We have presented a multi-center randomized controlled trial of a psychoeduational
treatment program addressing problematic anger and irritability in people with chronic (at
least 6 months) TBI. This specialized treatment, termed Anger Self-Management Training,
is novel because it accommodates significant cognitive deficits that co-occur with TBI,
acknowledges the multiple reasons for anger in this population, and offers a treatment
program that can stand alone, serve as an adjunct to medications, or be incorporated into a
comprehensive treatment program for TBI. The development of this treatment was
motivated by the paucity of approaches to post-traumatic anger that are feasible and
acceptable for the large numbers of community-dwelling people with TBI who experience
this persistent cluster of symptoms, and the negative consequences thereof. Strengths of the
approach presented here include its emphasis on skill-building rather than suppression of
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behavior; the lack of a prerequisite level of critical self-mindfulness as needed for CBT; and
the focus on self-management of problematic symptoms rather than control by others. Our
hope is that this approach will enhance the resilience, emotional independence, and
interpersonal problem-solving abilities of persons with anger/ irritability related to TBI.

Notable features of this trial include the use of fidelity assessment in real time for therapist
supervision, with positive effects on fidelity in subsequent sessions; and the use of a
structurally equivalent comparison condition. As both the ASMT and PRE conditions were
developed specifically for the study, the resulting study design is not only demanding in its
ability to assess the potential benefits, if any, of anger-specific treatment but also the
potential role and comparative efficacy of “nonspecific” supportive strategies for assisting
this population. In this respect, the PRE condition was developed as a credible alternative to
the ASMT with a level of equipoise rarely examined, having its own philosophy, manual,
and training procedures. Since we are measuring explicitly the expectancy of change and
satisfaction associated with the comparison treatment, from both the providers’ and
participants’ points of view, we anticipate being able to draw powerful conclusions as to its
perceived credibility. We also anticipate novel findings from the phase devoted to treatment
enactment in daily life, which is challenging to measure yet remains a crucial construct for
evaluating the practical value of various strategies and components as well as the real-life
generalization and durability of treatment effects (47).

Limitations of the trial have been noted, although its implementation remains in progress.
One of three sites withdrew from the trial due to difficulties with enrolling participants who
were willing and able to attend 8 in-person therapy sessions. With the increased emphasis on
telephone and web-based therapies, a logical extension of the protocol presented here may
well be adaptation to distance media.

Whatever the outcome of this trial, our hope is that the lessons learned will help to satisfy an
unmet need for survivors of TBI: to understand and deal with the emotional changes and
challenges that face them.
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Schedule of assessments.
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T1 T2 T3 (Post T4 (Follow-
(Baseline) | (Interim): | Treatment) up): 2
After : After months
Session 4 Session 8- after T3
Primary
Outcome
Demographic information on P and SO; information on severity and type of TBI X
Cognitive status (1Q, memory, executive function, reading level): WASI, TMT, X
Brixton, WRAT-4
Anger, both self- and SO-reported: STAXI-2 and BAAQ X X
Emotional status (other than anger): BSI X
PTSD: PCL-C X
Alexithymia: TAS-20 X
Frontal/ executive behavior, both self- and SO-reported: FrSBe X X X
Readiness to change X
Alcohol use: AUDIT X
Medications & other concurrent treatments X X X X
Global functional status: GOS-E X
Satisfaction with life: SWLS X X X

P = participant; SO = significant other; TBI = traumatic brain injury
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