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Abstract

This study evaluated the psychometric properties of the treatment-emergent activation and
suicidality assessment profile (TEASAP) in a clinical sample of 56 youth ages 7 to 17 with
obsessive compulsive disorder (OCD) who participated in a double-blind randomized controlled
trial. The 38-item TEASAP demonstrated good internal consistency for its total score (a = 0.93)
and adequate to good performance for its five subscale scores (a = 0.65 to 0.92). One week test-
retest stability (N = 18) was adequate (Intraclass correlation coefficient [ICC] = 0.68 to 0.80)
except for Self-Injury (ICC = 0.46). Construct validity was supported by total and subscale
TEASAP score relationships with related constructs, including irritability, hyperactivity,
externalizing behaviors, manic symptoms, and suicidal ideation, and the absence of relationships
with unrelated constructs. Predictive validity was established for the Disinhibition subscale
through significant associations with subsequent activation events. Furthermore, TEASAP
sensitivity to change in activation scores over time was supported by longitudinal associations of
TEASAP scores with clinician ratings of activation over the course of treatment. Findings indicate
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that the TEASAP has acceptable psychometric properties in a clinical sample of youth with OCD
and merits further study in larger samples for additional refinement of its measurement
approaches.
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SSRI; activation syndrome; reliability; validity; multilevel longitudinal modeling

1. Introduction

Undesirable behavioral side effects associated with selective serotonin reuptake inhibitor
(SSRI) use among children and adolescents have received considerable recent clinical and
empirical attention (Bridge et al., 2007; Goodman et al., 2007). The phenomenon of
transient worsening of agitation and anxiety during antidepressant treatment is not restricted
to SSRIs nor to children; though first described decades ago, descriptions of the construct
still vary, as summarized in a recent comprehensive review that refers to “antidepressant-
induced jitteriness/anxiety syndrome” (Sinclair et al., 2009). Consistency in defining the
syndrome is still lacking, even though restlessness, irritability and increased energy appear
in most descriptions (Sinclair et al., 2009). Concerns over agitation, hypomania or
“behavioral activation” in response to SSRI treatment in children emerged shortly after
fluoxetine became available in the US (Emslie et al., 1999; King et al., 1991; Riddle et al.,
1990). More recently behavioral activation in children has, been thought to manifest as any
individual or combination of the following symptoms: irritability, agitation, anxiety/panic,
depression, suicidality, restlessness, hostility, aggressiveness, insomnia, disinhibition,
emotional lability, impulsivity, social withdrawal, restlessness, hypomania/mania, paranoia
and other psychotic symptoms, or other unusual changes in behavior or mood (Murphy et
al., 2008). Some evidence suggests SSRI-induced activation is linked to suicidality
(Hammad, 2004), and it has been proposed that activation phenomena may represent an
intermediary state change that fosters increased risk of suicidality (Murphy et al., 2008).
Through a developmental process involving conceptual review, empirical work and expert
consultation described in Reid et al. SSRI-related behavioral activation has been
conceptualized as a worsening of a patient’s clinical presentation across one or more of five
symptom domains, irritability, akathisia, disinhibition, mania and self-harm (Reid et al.,
2010),

Although a number of well-validated measures exist to assess specific symptom domains
associated with behavioral activation, e.g., the Columbia-Suicide Severity Rating Scale
(Posner et al., 2011), to date, no specific measure assesses the range of symptoms thought to
be associated with behavioral activation in youth. The development of such a measure is of
critical significance for applied clinical work and research, because early identification of
youth who develop activation in response to antidepressant treatment is required for rapid,
targeted intervention. Availability of a validated assessment tool could allay concerns about
the use of SSRIs in situations where treatment appears indicated, but apprehension about
efficacious side effect monitoring prevails. Indeed, immediately after the introduction of the
United States Food and Drug Administration Black Box Warning in 2004, a downward shift
was witnessed in the rates of SSRI prescriptions; for instance, SSRI prescriptions decreased
by approximately 22% across the Netherlands and United States between 2003 and 2005
(Gibbons et al., 2007). Yet, dramatic increases in youth suicide occurred during these
periods as the Netherlands experienced an increase of 49% between 2003 and 2005, while
the United States had an increase of 14% between 2003 and 2004 (Gibbons et al., 2007).
This downward trend in antidepressant prescription despite generally robust efficacy and
safety data is likely due, in part, to concerns about monitoring pediatric patients on SSRI
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medications. However, the presence of an instrument that quickly and accurately assesses a
child's changing clinical picture associated with SSRI use would have important
implications for safety monitoring.

With the goal of creating a parent-report instrument sufficiently brief yet comprehensive
enough to assess the range of clinical symptoms associated with behavioral activation to
antidepressant use in children and adolescents, we developed the Treatment-Emergent
Activation and Suicidality Assessment Profile (TEASAP). The TEASAP assesses the
presence of symptoms across five domains of behavioral activation (Irritability; Akathisia,
Hyperkinesis, and Somatic Anxiety; Disinhibition and Impulsivity; Mania; and Self-injury,
Suicidality, and Harm to Others). The domains were initially conceptually derived,
subjected to an extensive development process, and empirically supported through a pilot
study of the psychometric properties of a preliminary clinician-administered version of the
measure which yielded positive reliability and validity data, as well as directions for
refinement (Reid et al., 2010). Most importantly, we revised the TEASAP for completion by
parents instead of clinicians to ease administration and future dissemination. In pilot testing
of the parent-report version, we found that (relative to the clinician-rated version)
information was obtained in a more rapid manner; and quality of the information provided
appeared to be comparable. Furthermore we combined frequency and intensity ratings of
activation symptoms into the response format, due to their strong association and refined
item content for better understandability. A copy of the parent version of the TEASAP and
the instructions provided to parents is provided in Appendix 1.

This paper describes the psychometric performance of the parent-rated TEASAP as a
measure of SSRI-related activation in a clinical sample of patients with obsessive
compulsive disorder (OCD), prior to exposure to SSRI and in response to such exposure.
OCD was selected as treatment indication for SSRI rather than depression, to minimize
confounding of such activation symptoms as depression and suicidal ideation, which can
represent core symptoms of depression, but not of OCD. It is important, however, to
consider that OCD symptoms themselves can present as activation-like behaviors, and that
OCD may be accompanied by other disorders. Indeed, none of the symptoms of the
proposed activation syndrome are unique or specific to SSRI activation. Psychometric
validation of the TEASAP offers unique challenges because TEASAP scores prior to SSRI
exposure are quite variable. Furthermore, activation is a time-varying response and does not
yield static groupings that could be subjected to traditional discriminant validity testing. We
therefore conducted psychometric assessments to document traditional parameters of
reliability and validity, but also utilized longitudinal modeling of TEASAP scores and
activation ratings to examine the time-varying construct of activation.

Our research aims are as follows:

1. Describe variability of TEASAP Total and subscale scores prior to SSRI exposure
and associations with psychiatric diagnoses.

2. Document traditional psychometric characteristics of the TEASP and its five
subscales, including internal consistency, test-retest stability, concurrent
(convergent and divergent) and predictive validity.

3. Establish TEASAP and subscale sensitivity to change in activation scores by
examining longitudinal relationships with clinician ratings of activation.
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2. Methods

2.1. Participants and procedures

Participants consisted of 56 youth enrolled for a double-blind randomized controlled 17-
week OCT treatment study conducted at two sites in Florida, the University of Florida and
the University of South Florida. Participants were randomized to one of three medication
arms (regular sertraline titration, slow sertraline titration or placebo) and all received
cognitive behavioral therapy starting at follow-up week 4 for a total of 14 CBT sessions.
The sample included 22 (39%) females, 54 Caucasians (96%), five Hispanics (9%) and the
average participant was 11.7 years old (S.D. = 3.3 years; range 7 to 17 years). The study was
approved by the respective University Institutional Review Boards and prior to study
procedures, informed consent and assent were obtained from parents and youth. Once
consent/assent were obtained, a screening visit determined study eligibility, including
presence of obsessive compulsive disorder for at least 6 months duration and absence of
exclusionary conditions, most notably pervasive developmental disorders, mental
retardation, psychosis, bipolar disorder, substance abuse or dependence within the past 6
months, seizure disorder or degenerative neurological disease. The study design allowed
presence of certain comorbid disorders (depression, anxiety disorder, attention deficit
hyperactivity disorder (ADHD)), tic disorder) as long as OCD was the primary diagnosis.
Other relevant exclusion criteria were presence of suicidal intent or a history of suicide
attempt within the past 12 months. Patients on stable stimulant regimens for ADHD could
continue their medication use upon study enroliment, no other concurrent psychotropic
regimens were allowed. Diagnostic assessments were conducted using the Kiddie Schedule
for Affective Disorders and Schizophrenia, Present and Lifetime Version (K-SADS-PL)
(Kaufman et al., 1997) which yields diagnoses consistent with the Diagnostic and Statistical
Manual, Fourth Edition, Text Revision (American Psychiatric Association, 2000). Of the 56
participants, 10 (18%) met diagnostic criteria for ADHD, 31 (54%) for any non-OCD
anxiety disorder, 12 (21%) for tic disorder, 3 (5%) for depressive disorder, and 8 (14%) for
other (elimination disorders, oppositional defiant disorder and phonological disorder).
Altogether 11 (20%) of participants only met DSM-IV criteria for an OCD diagnosis, 22
(39%) for one and 23 (41%) for two or more additional comorbidities. The baseline visit
was followed by 17 follow-up visits during which participants were closely assessed by
blinded examiners for the occurrence of activation symptoms. All measurement scales used
in this study were obtained at the baseline visit; in addition we used TEASAPs and clinician
ratings of activation obtained at subsequent weekly visits for study aims 2 (predictive
validity) and 3 (sensitivity to change in activation scores). Mild activation events as
determined by blinded clinician rating (CGI-SA score above 2) were common and occurred
in 33 (59%) of patients, including 25 (66%) of sertraline-exposed and 8 (44%) of placebo-
exposed participants.

2.2. TEASAP and its development

The TEASAP (Reid et al., 2010) was developed to assess common symptoms of activation
syndrome in youth due to SSRI usage. Initial scale development was based on extant
literature and clinical experiences, and was followed by pilot testing with informal expert
feedback as well as formal feedback through a Delphi procedure, resulting in expert
consensus on the measurement constructs to be included. Originally piloted as a clinician
report measure, for this study the TEASAP was refined to be a 38-item, parent-rated
instrument. The TEASAP consists of five subscales representing the presumed dimensions
of activation syndrome: (1) Irritability (9 items), (2) Akathisia/Hyperkinesis/Somatic
Anxiety, referred to as “Akathisia” (6 items), (3) Disinhibition/Impulsivity, referred to as
“Disinhibition” (7 items), (4) Mania (10 items), and (5) Self-injury/Suicidality/Harm to
others, referred to as “Self-Injury” (6 items). During the baseline visit parents rate the
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child’s behavior in the past week, considering the frequency and impairment associated with
the behavior (see Appendix 1 for instructions), on a 4-point Likert-style scale (0 = none, 1 =
mild; 2 = moderate; and 3 = severe). Subscale scores are constructed by summing up
subscale items and the TEASAP Total score equals the sum of all items. The internal
consistency, temporal stability, inter-rater reliability, convergent and divergent validity of
the TEASAP have been evaluated and supported in a pilot study of 30 subjects undergoing
open-label treatment with SSRI for anxiety or depressive disorders (Reid et al., 2010).

2.3. Additional measures

2.3.1 Aberrant Behavior Checklist (ABC)—The ABC (Aman and Singh, 1986) is a
58-item instrument originally developed for patients with developmental disabilities. For
this study, only the 15-item irritability subscale was used due to item content consistency
with symptoms of activation syndrome. Parents rate their child’s behavior on a 0-3 point
scale ranging from O (not at all a problem) to 3 (the problem is severe in degree), and
answers are summed to yield a subscale score. The ABC has good test-retest reliability and
validity by convergent and divergent measures (Aman and Singh, 1986), as well as good
inter-rater reliability (Rojahn and Helsel, 1991). The ABC Irritability Subscale was used to
test convergent validity of the TEASAP Irritability subscale.

2.3.2 Barnes Akathisia Rating Scale (BARS)—The BARS is a 4-item measure of
akathisia commonly administered to individuals who are receiving antipsychotic medication
(Barnes, 1989, 2003). It assesses objective (observable movements) and subjective
(restlessness awareness and distress) symptoms of akathisia on a scale of 0 (/ack of
symptoms) to 3 (severe symptoms). It also includes an overall global clinical assessment
scored from O (absent) to 5 (severe akathisid) and yields an overall global severity score
consisting of the sum of the four items (Barnes, 2003). Responses to all four items are
combined to provide a total score. The reliability, validity, and clinical utility of the BARS
have been examined and supported (Barnes, 1989, 2003). The BARS was used to test the
convergent validity of theTEASAP akathisia subscale.

2.3.3 Behavior Rating Inventory of Executive Function (BRIEF) Parent Form—
The BRIEF is an 86-item questionnaire designed to measure executive functioning in
children aged 5-18. Parents rate the frequency of certain child behaviors (never, sometimes,
and often). The BRIEF yields 8 subscales (Inhibit, Shift, Emotional Control, Initiate,
Working Memory, Plan/Organize, Organization of Materials, and Monitor), 2 indices
(Behavioral Regulation Index; Metacognition Index), and a Global Executive Composite
score, with higher scores indicating higher problems. The BRIEF has high internal
consistency (a = 0.80-0.98) and test-retest reliability (r = 0.81) (Malloy and Grace, 2005),
as well as good clinical utility (McCandless and O'Laughlin, 2007) and validity (Reddy et
al., 2011). The BRIEF Global Executive Composite score was used to test the convergent
validity of the TEASAP Disinhibition subscale.

2.3.4 Child Behavior Checklist (CBCL)—The CBCL for Ages 6-18 is a 119-item
checklist that assesses specific child behaviors from the parent’s perspective. Parents rate
their child’s behaviors on a scale from 0 (ot true) to 2 (very true or often true). The CBCL
yields a total problem score, two broadband scores (internalizing and externalizing) and
eight syndrome scales (Achenbach, 2001). The CBCL has good psychometric properties
(Aschenbrand et al., 2005; Dedrick et al., 2008) and clinical utility (Eimecke et al., 2011).
The CBCL Externalizing Subscale was used to test the convergent validity of the total
TEASAP score.
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2.3.5 Children’s Depression Rating Scale-Revised (CDRS-R)—The CDRS-Ris a
clinician-administered instrument to diagnose youth depression and assess its severity
(Poznanski and Mokros, 1996). Through semi-structured interviews with adult caregiver and
child the interviewer rates 17 symptom areas of depression, including those that comprise
DSM-IV criteria for a diagnosis of depression. Specific symptom areas include suicidal
ideation and morbid thinking. Reported interrater reliability (=0.92), test-retest reliability
(r=0.80), and criterion-related validity of the CDRS-R are strong (Poznanski and Mokros,
1996), as is construct validity (Mayes et al., 2010). The CDRS-R was used to test the
divergent validity of the total TEASAP score and the CDRS-R suicide question to test the
convergent validity of the Self-Injury subscale.

2.3.6 Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS)—The
CYBOCS (Scahill et al., 1997) is a semi-structured, clinician rated instrument to measure
OCD symptom severity in youth. The CY-BOCS contains a symptom checklist and a
severity scale. Through the symptom checklist the clinician assesses current and past
experiences of over 60 potential obsessions and compulsions. The severity scale includes 5-
item subscales for obsessions and compulsions where the clinician rates time spent,
interference, distress, resistance and control on a range from 0 (none) to 4 (extreme).
Summing of the subscales produces an overall CY-BOCS score. Studies have documented
good psychometric properties of the CY-BOCS (Gallant et al., 2008; Scahill et al., 1997;
Storch et al., 2004). The CYBOCS was used to test whether baseline TEASAP scores vary
with child diagnostic status, specifically severity of OCD.

2.3.7 Clinical Global Impression — Severity of Activation (CGI-SA)—The CGI-SA
was adapted from the Clinical Global Impressions — Severity of Iliness (CGI-SI) rating
(Guy, 1976). The CGI-SI is commonly used in clinical studies of children and adults and has
been extensively validated (Zaider et al., 2003). On the CGI-SA clinicians rate the severity
of activation symptoms on a range from 0 (0 activation) to 7 (extremely severe symptoms,
functionally highly impaired and/or extreme distress). CGI-SA scores of 1 indicated that
activation was doubtful, transient and without functional impairment or distress; however,
such scores prompted collection of further information. Activation was considered present
with CGI-SA scores of 2 (mild symptoms, little functional impairment and/or minimal
distress) or greater. The CGI-SA was used to test the predictive validity of the TEASAP
Total and subscale scores as well as sensitivity to changes over time.

2.3.8 Multidimensional Anxiety Scale for Children (MASC)—The MASC (March,
1997) is a 39-item self-report questionnaire to assess anxiety symptoms of children aged 8-
19 years. Each item is rated on a 4-point Likert scale from 0 (Never true about me) to 3
(Often true about me). The MASC yields a total score and 4 subscales, Physical Symptoms
(tense/somatic), Harm Avoidance (perfectionism/anxious coping), Social Anxiety
(humiliation/performance fears), and Separation Anxiety/Panic (March et al., 1997). Scores
are converted into T-scores in order to compare the child’s score to a normative group
(March, 1997). Psychometric properties including reliability (March et al., 1997; March et
al., 1999) and validity (March et al., 1997; Rynn et al., 2006) have been established.
Because general anxiety was not considered to be a domain of activation syndrom the
MASC was used to test the divergent validity of the total TEASAP score.

2.3.9 Swanson Nolan and Pelham, Version IV (SNAP-IV)—The SNAP-IV is a
rating scale consisting of operationalized DSM-IV criteria for ADHD and assesses
symptoms of inattention (9 items) and hyperactivity/impulsivity (9 items). Each item is rated
by parents on a 4-point Likert scale based on intensity (0 = not at all, 1 = just a little, 2 =
pretty much, and 3 = very much); items are summed to produce subscale and total scores.

Psychiatry Res. Author manuscript; available in PMC 2014 February 28.
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Internal consistency of the original SNAP-IV was reportedly high (> 0.9 for all symptom
clusters), and 2-week test-retest reliability was 0.7 for inattention items, 0.8 for impulsivity
items, and 0.9 for hyperactivity items (Swanson, 1992). Norms and diagnostic utility have
also been established (Bussing et al., 2008). We used the SNAP-1V inattention scores to test
the convergent validity of Disinhibition subscale and the SNAP-1V hyperactivity/impulsivity
scores for the akathisia and Disinhibition subscale scores.

2.3.10 Suicidal Ideation Questionnaire- Junior High School Version (SIQ-JR)—
The SIQ-JR is a 15-item version of the original SIQ (30 items), designed to measure a wide
range of thoughts related to death and dying, passive and active suicidal ideation, and
suicidal intent in younger adolescents (Reynolds, 1988). All 15 items are rated on a 7-point
Likert scale ranging from 0 (“I never had this thought”) to 6 (“This thought was in my mind
almost every day”). The SIQ-JR has good internal consistency as well as adequate test-retest
reliability and construct validity (Reynolds, 1988). The SIQ-JR was used to test the
convergent validity of the Self-Injury subscale.

2.3.11 Young Mania Rating Scale- Parent Version (YMRS-P)—The YMRS-P is an
11-item parent-rated measure of mania symptoms (Gracious et al., 2002) with five explicitly
defined severity grades. The 11 items are summed to yield a total score ranging from 0-60,
with higher scores indicating greater severity. Good to excellent psychometric properties,
including inter-rater reliability, internal consistency and discriminative validity have been
supported (Gracious et al., 2002; Marchand et al., 2005; Youngstrom et al., 2002) (Pavuluri,
2006). The YMRS-P was used to test the convergent validity of the mania subscale.

For Aim 1, Wilcoxon tests were conducted to compare TEASAP total and subscale scores
by comorbidity status and Spearman correlates were conducted to test associations between
TEASAP and OCD severity.

For Aim 2, to assess internal consistency reliability, coefficient alphas were calculated for
the 38- item total TEASAP and for the five subscales. By convention, a lenient cut-off of
0.60 is common in exploratory research; alpha should be at least 0.70 or higher to retain an
item in an "adequate" scale; and a cut-off of 0.80 is required for a "good scale" (Litwin,
2002). One week test-retest stability was examined using Intraclass Correlations (ICCs) in a
subsample of 18 adolescents. It is suggested that any measure should have an ICC of at least
0.6 to be useful (Chinn, 1991). Convergent construct validity was assessed by examining
associations between TEASAP Total and subscale scores and established measures of
emotional and behavioral constructs related to activation phenomena as outlined above for
each measure. Conversely, divergent validity was assessed through the absence of such
associations with constructs hypothesized to be unrelated to activation syndrome, including
anxiety and depression (assessed through MASC, CDI and CDRS-R, respectively). The
TEASAP’s ability to predict activation events was examined testing associations of its
baseline total and subscale scores with subsequent first-time activation events as determined
by clinician CGI-SA ratings of 2 or above, using the Wilcoxon tapproximation, two-sided.

For Aim 3 multilevel modeling (Singer and Willett, 2003) was utilized to test the ability of
the TEASAP to capture activation severity throughout the 17 week study. This technique
allows for the analysis not only of group level effects (such as in regression or factor
analysis), but additionally individual level effects, and thus has recently emerged as an
innovative psychometric tool (Wilhelm and Schoebi, 2007). When used to establish validity,
multilevel modeling provides a unique ability to investigate a scale’s sensitivity to change
over time; our analysis aimed to not only capture the ability of the TEASAP to explain
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average changes in activation throughout treatment, but also sensitivity to week-by-week
changes in activation scores within each subject.

3.1 Variations of TEASAP Total and subscale scores prior to SSRI exposure and
associations with psychiatric diagnoses

TEASAP Total and subscale scores varied considerably among study participants at baseline
(see Table 1), but did not vary by presence of individual psychiatric comorbid diagnosis of
ADHD, any anxiety disorder, depressive disorder, or tic disorder. However, TEASAP Total,
Irritability, Disinhibition, and Self-Injury scores were significantly lower for youth with
OCD only (n=11) than for those with OCD plus any comorbidity (N=45) (12.2 versus 26.8,
p=0.003; 5.2 versus 11.9, p=0.003; 0.3 versus 1.6; p=0.029; 1.8 versus 5.7, p=0.021;
respectively). Furthermore, OCD severity as measured by CYBOCS total score correlated
with the TEASAP total, Irritability and Self-Injury scores (r=0.29, p=0.031; r=0.38,
p=0.004; r=0.29, p=0.031, respectively).

3.2 Internal consistency reliability

Coefficient alphas for the total 38 items and four of the five subscales suggested good
internal consistency reliability, and internal consistency estimates did not increase with
removal of any items (see Table 2). However, the Self-Injury subscale only achieved an
alpha coefficient of 0.67, with one item (preparatory action such as giving away possessions
or farewell letters) occurring infrequently and showing a low correlation of 0.175 with total
subscale score.

3.3 Test-retest stability

Test-retest correlations generally supported the temporal stability for four of five subscales,
except Self-Injury, and for the overall measure. One-week test-retest ICC for the overall
score was 0.80; ICCs for the subscales ranged from 0.46 to 0.80 (see Table 2).

3.4 Concurrent validity: convergent and divergent

3.4.1 Convergent validity—Convergent validity was supported by finding hypothesized
specific significant correlations outlined above in our measure descriptions for each of the
TEASAP subscales and the total score (see Table 3, which displays originally hypothesized
relationships that are confirmed in BOL D and identifies unconfirmed relationships by
underlining). Strong correlations, for example, were found between the TEASAP Irritability
subscale and the ABC-Irritability subscale (/=0.80, £<0.000); the TEASAP akathisia
subscale and the SNAP Hyperactivity-Impulsivity scale (r=0.48, p<0.0002); the TEASAP
Disinhibition subscale and the SNAP Hyperactivity-Impulsivity scale (/=0.70, p<0.000) and
the BRIEF Global Executive Composite Score (/=0.59, £<0.000); the TEASAP Mania
subscale and the YMRS-P (=0.58, p<0.000); and the TEASAP Self-Injury subscale and the
CDRS-R suicide question (=0.27, p=0.043). Of note, the hypothesized correlation between
the Barnes CGA and the TEASAP akathisia subscale was not confirmed, nor was the
correlation between the SIQ-JR and the TEASAP Self-Injury subscale. Furthermore, total
TEASAP scores correlated as expected with CBCL externalizing scores, and additionally
with all other measures except the Barnes CGA, SIQ-JR and the CDRS-R suicide question.

3.4.2 Divergent validity—Divergent validity was supported by the absence of
correlations between TEASAP Total and subscale scores and the unrelated constructs of
anxiety and depression. Only one small correlation between CDRS-R and TEASAP
Irritability emerged (see Table 3).
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3.5 Predictive validity

Of the five subscale scores, only one was predictive of activation; specifically, higher
baseline Disinhibition scores were associated with subsequent activation events (see Table
4). The total TEASAP score was not associated with activation events.

3.6 Multilevel longitudinal analysis to test sensitivity to activation change over time

Multilevel analysis included 5 nested models: 1) an unconditional means model (UMM), 2)
an unconditional growth model (Model A), 3) an age model (Model B), 4) a medication arm
model (Model C) and 5) the TEASAP model (Model D). The TEASAP model first included
the TEASAP total score (Model D1) and then was exactly replicated using the individual
TEASAP subscales in place of the total score variables (Model D2). A baseline-centered
(rather than mean-centered) version of each TEASAP scale was calculated in order to
capture variability in activation from the intake session (not impacted by any treatment
effects) throughout the pharmacological and psychological treatment regimen. At
convergence, all estimates were ztransformed to allow for direct comparison of a//
predictors and to gauge relative effect sizes. The details surrounding the implementation of
multi-level modeling in this analysis, as well as a description of the unconditional growth
model (Model A) and the covariate models (Model B and C), can be found in Appendix 2. It
should be noted that multilevel modeling procedures utilized parallel the conventions
outlined by Singer and Willett (Singer and Willett, 2003). A detailed description of the
results for all models can be found in Table 5. In the description of the results below, Fixed
Effects refers to between-subject variability in activation and Random Effects refers to
within-subject variability in activation over the course of treatment.

3.6.1 TEASAP Total Score Model (Model D1)—To provide validational evidence of
the TEASAP’s ability to capture average activation scores over the course of treatment, as
well as week-week sensitivity to change in activation scores, the TEASAP total score and a
baseline-centered version of the total score were entered into the model simultaneously. The
TEASAP total score model resulted in a significant decrease in the -2LL from 2310.361 to
2170.982 (x? (3, N =53) =80.24, p <0.000). The overall 72 increased by 7.9% from the
linear growth model (Model B and C dropped). Both these fit indices suggest the TEASAP
Total Score composite has longitudinal sensitivity to activation.

3.6.1.1 TEASAP Total Score Model Fixed Effects: Two variables were entered as Fixed
Effect predictors in this model: The TEASAP Total Score mean and a baseline-centered
TEASAP Total Score. These Fixed Effect predictors explained 50.66% of the between-
subject variability in activation. A one standard deviation increase in the TEASAP total
score significantly predicted a 0.273 (roughly one-fourth standard deviation) increase in
activation (p <0.000), on average. Likewise, a one standard deviation /ncrease from an
individual’s baseline TEASAP total score significantly predicted a 0.271 increase in
activation symptomology (p =0.011), on average. Both of these predictors can be considered
to have small effect sizes. After the addition of the TEASAP total score, no significant
variance in the intercept of activation remained, supporting the utility of the TEASAP in
capturing average activation during a multi-week pharmacological and psychotherapy
treatment trial.

3.6.1.2 TEASAP Total Score Model Random Effects: One Random Effects predictor was
entered into the TEASAP Total Score model: a baseline-centered TEASAP Total Score.
This predictor explained 11.13% of the within-subject variability in activation. A one
standard deviation increase in week-to-week variability from an individual’s baseline
TEASAP total score significantly predicted a 0.272 (roughly one-forth standard deviation)
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increase in week-to-week variability from an individual’s baseline activation. This predictor
can be considered to have a small effect size.

3.6.2 TEASAP Subscale Model (Model D2)—In order to validate the TEASAP
subscales ability to capture activation scores over the course of treatment, as well as week-
week sensitivity to change in activation scores, the TEASAP score for each subscale was
entered into the model (Fixed Effect predictors), along with its respective baseline-centered
form (Random Effect predictors). The TEASAP subscales resulted in a significant decrease
in the -2LL from 2310.361 to 2170.982 (X2(10, N =46) = 139.379, p <0.000) and caused
the overall /2 to increase by 23.7% from the linear growth model. Taken together, these fit
indices provide empirical support for the longitudinal sensitivity of activation of the
TEASAP subscales.

3.6.2.1 TEASAP Subscale M oddl Fixed Effects: The subscales of the TEASAP were
entered as orthagonalized Fixed Effect predictors and explained 44.5% of the Fixed Effects
variance. Self-Injury proved to be the most sensitive to changes in average activation (p
<0.000), where a one standard deviation increase in Self-Injury predicted a 0.261 (roughly
one-fourth a standard deviation) increase in activation, on average. Disinhibition (0.240, p
<0.000) and Akathisia (0.128, p <0.05) were also significant predictors of change in average
activation, and all three subscales could be said to have small effect sizes. The Irritability
subscale trended toward significance (p =0.077), while Mania was not a significant predictor
(p =0.727). After the addition of the TEASAP subscale scores, no significant variance in the
intercept of activation remained, supporting the utility of the TEASAP subscales in
capturing average activation during a multi-week pharmacological and psychotherapy
treatment trial.

3.6.2.2 TEASAP Subscale M odel Random Effects: All the baseline-centered versions of
the TEASAP subscales were entered as Fixed Effect predictors and explained 36.09% of the
Random Effectvariance. The most sensitive scale to week-to-week fluctuations in activation
was the Disinhibition subscale (p <0.000), where a one standard deviation increase in week-
to-week variability of Disinhibition predicted a 0.733 (roughly three-fourths a standard
deviation) increase in activation variability. This can be considered a large effect size. Mania
(p <0.01) and Self-Injury (p <0.05) both captured weekly fluctuations in activation with
medium effect sizes. A one standard deviation increase in week-to-week variability of
Mania predicted a 0.354 (roughly a one-third standard deviation) increase in activation
variability. Self Injury captured a similar level of week-to-week fluctuation in activation (p
=0.401). The Irritability (p =0.071) and Akathisia (p =0.051) subscales were both trending
toward significance.

4. Discussion

Our study investigated the psychometric properties of the TEASAP, a measure designed to
capture relevant domains of SSRI activation syndrome, in the context of SSRI treatment for
OCD in a pediatric sample. Study results provide further strong support for this measure;
internal consistency, item selection, test-retest reliability and construct validity (i.e., both
convergent and divergent validity) of the TEASAP and most of its subscales were found
acceptable. Even though the Self-Injury scale exhibited several shortcomings in traditional
psychometric analyses, it proved significant in the longitudinal analysis of sensitivity to
change and is discussed in more detail below. Results from the multilevel modeling indicate
that the both the TEASAP Total score and subscales are sensitive to average activation
severity and week-to-week fluctuations in treatment-emergent activation symptomology that
occurs over the course of an SSRI pharmacological trial.
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TEASAP scores varied considerably between patients prior to SSRI exposure, indicating
that the TEASAP captures behaviors present before activation phenomena occur. Our study
findings indicate that patients with more severe OCD and with higher levels of
comorbidities were more likely to have increased baseline TEASAP scores. Yet, increased
baseline TEASAP Total scores did not increase the risk for subsequent activation
phenomena - only baseline Disinhibition scores predicted risk of activation syndrome. The
Disinhibition subscale also exhibited significant sensitivity to week-to-week fluctuations in
treatment-emergent activation, discussed in more detail below.

Our traditional psychometric analyses supported existing item selection and subscale
construction of the TEASAP for the most part. An important exception was the Self-Injury
scale. Results of the test of internal consistency, test-retest reliability, and convergent
validity for the Self-Injury subscale provoke questions of this subscale’s performance and
suggest the need for further subscale refinement, informed by current research on best
assessment practices for this complex phenomenon (Mundt et al., 2010; Plener et al., 2012;
Posner et al., 2011). However, Self-Injury displayed the highest sensitivity to average
activation scores across the study and the third highest sensitivity to week-to-week
fluctuations behind Disinhibition and Mania in the MLM analyses. Thus, while subscale
refinement is still warranted, the utility of the Self-Injury subscale has considerable
empirical support. Considering this Self-Injury subscale’s importance, with suicidal ideation
or suicide attempts representing the worst-case outcomes of activation syndrome (Goodman
et al., 2007), we suggest that further measurement development work must focus on
improving the assessment of behaviors signaling injurious or suicidal risks.

The Disinhibition subscale’s sensitivity to week-to-week fluctuations in treatment-emergent
activation suggests that disinhibition is the best short-term indicator of a child becoming
more activated while on an SSRI. One possible explanation for this finding is that
disinhibition may be an initial symptom of activation that is prevalent during low-moderate
activation severity and thus is more predictive of weekly changes in activation. Additionally,
disinhibition has a consistently high correlation with other symptoms of activation on the
TEASAP (e.g., Mania) and thus could represent a foundational symptom of activation which
increases the development of other activation symptom domains (Reid et al., 2010). This
hypothesis would align with research that has found that disinhibition is the most widely
observed activation symptom during the use of multiple SSRI’s (Gualtieri and Johnson,
2006).

Study findings also raise important questions about the assessment of akathisia/hyperkinesis/
somatic anxiety. The TEASAP Akathisia subscale had adequate internal consistency and
test-retest reliability, but hypothesized relationships with the “gold standard” assessment for
akathisia in form of the BARS were not confirmed. However, the subscale scores strongly
correlated with measures of hyperactivity or externalizing behaviors, like the SNAP and
CBCL-ext. The BARS reportedly performs well for akathisia assessment in youth (Zalsman
et al., 2011); however, more typically in the context of studies assessing antipsychotic
mediation effects (e.g., (Gebhardt et al., 2006). Zalsman et al. suggested that the BARS
needs to distinguish restlessness associated with ADHD, which is intentional, goal-directed
and not associated with subjective distress, from akathisia (Zalsman et al., 2011). We
question whether SSRI activation syndrome presents with hyperactivity symptoms more
akin to ADHD symptomology than with the experience of akathisia. Of note, in an
instrument that seeks to track SSRI responses in adults, akathisia was not included as a
construct and rating items such as feelings of restlessness or inability to sit still were
attributed to an anxiety factor (Trivedi et al., 2011). Anxiety is also presumed to have a more
significant role in activation syndrome in a recent systematic review referring to
“antidepressant-induced jitteriness/anxiety syndrome” (Sinclair et al., 2009). Further
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refinement of the construct of akathisia/hyperkinesis/somatic anxiety as side-effect domain
in SSRI treatment and its measurement appear indicated.

4.1 Limitations and future directions

Due to sample size limitations we could not conduct a confirmatory factor analysis to further
substantiate the TEASAP subscale constructs. Furthermore, whereas the concurrent validity
analyses were conducted using well-established instruments, predictive and discriminative
analyses were conducted using a newly developed adaptation of the CGl, the CGI-SA that
assesses activation events based on clinicians’ best judgment. Lastly, validation of the
TEASAP occurred in the context of an OCD treatment study that also served the purpose of
further elucidating the construct of SSRI-related activation phenomena. In other words,
measurement and construct development occurred simultaneously, which limits the
immediate application and generalization of findings.

Future work should include normative studies in nonclinical and clinical populations to
document expected normal variability of TEASAP scores. Further content refinement is
indicated to enhance TEASAP utilization in clinical settings, in particular to allow
prospective identification of those at increased activation risk during SSRI treatment. Such
risk status determination will allow identification of youth that need closest monitoring for
early signs of adverse events.

4.2 Clinical implications

Although our findings should be interpreted with these limitations in mind, our study
demonstrates that the TEASAP captures relevant domains of activation syndrome. In
combination with the predictive validity findings, the results of this study suggest that youth
exhibiting symptom constellations of high disinhibition prior to orduring pharmacological
treatment should be closely monitored and dose increases be made particularly carefully,
also considering the data linking higher behavioral disinhibition and attempted suicide in
youth (Dougherty et al., 2009). The FDA Black Box warning notes that youth started on
SSRI treatments should be closely monitored for unusual behaviors, worsening of
depression and suicidal ideation. Parent-reported TEASAP scores corresponded with
relevant “gold standard” measures and were sensitive to physician-rated activation scores
completed by child and adolescent psychiatrists, suggesting that this instrument could make
relevant clinical contributions in the SSRI monitoring process in youth.
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Table 1

Mean scores (and standard deviations) on the TEASAP subscales at baseline, by comorbidity status

Subscale Total OCDonly Comorbid OCD Wilcoxon test

Name (n=56) (n=11) (n=45)

Irritability 10.6 (6.7)  52(47) 11.9 (6.4) WR = 164.5; p=.003
Akathisia 3731 2621 4.0(3.3) WR=260.0; p=.275
Disinhibition 4947  18(14) 5.7 (4.9) WR=198.0; p=.021
Mania 34(38)  23(20) 3.6 (4.1) WR=290.0; p=.632
Self-harm 13(21)  03(0.6) 1.6 (2.3) WR=213.5; p=.029

Total TEASAP 239 (15.9) 122 (8.8) 26.8 (16.0) WR=164.0; p= 003
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Table 4
Total TEASAP and subscale predictive validity
SubscaleName  Subsequent Activation Wilcoxon
T Approximation, two-sided
No (n=24) Yes(n=32)
M (SD) M (SD)
Irritability 102(7.2)  10.8(6.3) 0.5420
Akathisia 3.3(2.9) 4.0(3.3) 0.4552
Disinhibition 3.3(3.9) 6.2 (5.0) 0.0149
Mania 2.6(3.2) 39(4.2) 0.2073
Self-Injury 1.3 (2.6) 1.4 (1.7) 0.3474
Total TEASAP  20.7 (16.5)  26.3 (15.2) 0.1119
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