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The ability to monitor client change in psychotherapy over time is vital to quality 

assurance in service delivery as well as the continuing improvement of psychotherapy research. 

Unfortunately, there is not currently a comprehensive, affordable, and easily utilized outcome 

measure for psychotherapy specifically normed and standardized for use in psychology training 

clinics. The current study took the first steps in creating such an outcome measure. Following 

development of an item bank, factor analysis and item-response theory analyses were applied to 

data gathered from a stratified sample of university (n = 101) and community (n = 261) 

participants. The factor structure did not support a phase model conceptualization, but did reveal 

a structure consistent with the theoretical framework of the research domain criteria (RDoC). 

Suggestions for next steps in the measure development process are provided and implications 

discussed. 
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CHAPTER 1 

OVERVIEW OF OUTCOME LITERATURE 

The goal of the current study was to produce a measure that tracks change over time for 

the eventual use in courses of treatment that are provided in psychology training clinic settings. 

The measure was designed within the empirically derived phase model framework, with specific 

scales that assess across the theoretical research domain criteria (RDoC) matrix. The measure 

is designed to provide clinically relevant feedback to the therapist, as well as to systematically 

gather data on client change over time. This enables more comprehensive, in-depth research on 

the change process in therapy and how to best tailor and develop therapy interventions.  

The phase model posits that there are three distinct and sequential stages to successful 

psychotherapy treatment: remoralization, remediation, and rehabilitation (Howard, Lueger, 

Maling, Martinovich, 1993). Across a successful course of psychotherapy the client will move 

through one stage at a time, starting the next stage only after the previous stage has been 

accomplished. The majority of current outcome measures assess only one or two of these phases 

of psychotherapy (Grissom & Howard, 2000). A list of outcome measures and the phases they 

assess is presented in Table 1.  

The remoralization phase is composed of the client’s subjective feelings about therapy 

and the therapist. In this first phase, the client gains hope that psychotherapy will be helpful and 

that their therapist is competent. This phase also deals with other subjective feelings, such as the 

client’s sense of self (Herbert, Callahan, Ruggero, & Murrell, 2013) and expectations of 

improvement, which have been associated with treatment outcomes (Lambert, 1992; Aubuchon-

Endsley & Callahan, 2009; Aubuchon-Endsley & Callahan, 2014).  

In contrast, the remediation phase focuses primarily on the amelioration of symptoms, 

and is the most commonly assessed and widely studied phase in intervention research (Herbert 
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et. al., 2013). During this second phase, clients learn strategies to improve functioning including 

coping skills as well as interpersonal and cognitive strategies (Grissom & Howard, 2000; 

Howard, et al., 1993). The current study sought to assess this phase through scales based in the 

RDoC matrix.  

RDoC is a developing system of taxonomy for psychopathology that currently consists of 

five domains; however, the expectation is that the framework may expand or contract as 

evidence mounts (NIMH, 2013). The current five domains are as follows: negative valence 

systems, positive valence systems, cognitive systems, systems for social processes, and arousal 

and regulatory systems. The basic unit of measurement in RDoC is at the level of brain circuits, 

and extends in either direction (down to genes and up to self-report; NIMH, 2013). The level of 

evidence tapped into with the new measure is self-report. RDoC is intended to drive research, 

and was not initially developed as a measure intended for clinical use. This being said, 

preliminary studies have found RDoC domains to have better predictive validity for treatment 

outcomes than DSM-5 criteria (McCoy et al., 2015). Within each domain there are suggested 

scales that may assess within the framework, but currently there is not a self-report measure 

specifically designed in the framework to assess across domains. 

Finally, the final phase of the phase model is rehabilitation, which encompasses lasting 

improvements in functioning. This includes return to successful social, personal, and 

professional role functioning (DiLillo, 2001; Howard et al., 1993). This phase is often assessed 

only briefly, as clients are often ready to terminate treatment after experiencing rehabilitative 

changes (Herbert et al., 2013). Interpersonal and intrapersonal functioning are the primary focus 

of assessment within the rehabilitation phase, as they are thought to indicate lasting 

improvements in social roles. Broadly defined, interpersonal functioning measures the quality of 
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relationships clients have with the people in their lives. This domain encompasses relational 

sensitivity, social functioning, and interpersonal relationships (Derogatis, 1992; DiLillo, 2001; 

Wilson, Sandoz, Kitchens, & Roberts, 2011; Miller et al., 2003). In contrast, intrapersonal 

functioning measures issues and satisfaction with life experiences outside of personal 

relationships including work, education, family roles, leisure, and social inadequacy (Miller et 

al., 2003; Wilson et al., 2011). 

As previously indicated, the aim of the current study was to develop and validate a 

psychotherapy outcome measure for use in psychology training clinics that is conceptually based 

in the framework of the phase model while also consistent with RDoC. This study took the initial 

steps in the measure development process by developing and administering items, via an online 

platform, to a stratified sample of undergraduate students as well as non-students (to mirror the 

population served by psychology training clinics). Multidimensional item response theory 

(MIRT) and factor analysis were used to assess item functioning and suggest measure 

refinements for use in future studies. 	
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CHAPTER 2 

DETAILED REVIEW OF OUTCOME IN PSYCHOLOGY 

Defining Outcome 

A clear definition of client outcomes is crucial to the development of any new outcome 

measure. For an intervention to be determined “successful” or a client to be considered “healthy” 

one must define what those terms mean in the context of the current study as well as the wider 

clinical and social spheres. While there are many definitions of successful outcome in the 

literature, they tend to follow along the central ideas discussed herein.  

Different theoretical orientations have different definitions of success, and within each 

theoretical orientation, individual clients will have differing goals. Broadly speaking, most of 

these theoretical orientations have an overarching goal to alleviate some kind of client distress. 

Cognitive behavioral therapy for anxiety has a focus on reducing anxiety symptoms, and 

thereby distress (Kendall & Peterman, 2015). Acceptance and commitment therapy (ACT) 

places emphasis on accepting the existence of negative thoughts and emotions, and focusing on 

reducing experiential avoidance, but not to reduce symptoms (Markanday et al., 2012). The 

different focuses of therapy orientations as well as individual clients can somewhat muddy the 

definition of “success” and “change;” however, it is still possible to use commonalities to create 

some trans theoretical definitions of outcome and change that will allow us to track these 

processes over time.  

The existing psychotherapy literature recognizes that statistical significance does not 

equate clinical significance (Speer, 1992). If researchers focus purely on statistical significance, 

we are likely to end up finding differences that, while statistically significant, are not clinically 

meaningful or important (Lambert & Ogles, 2009). Some of the more prominent definitions of 
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change posit that clients become “empirically indistinguishable” from normal peers over the 

course of psychotherapy (Kendall, Marrs-Garcia, Nath, & Sheldreick, 1999), and that clients 

make consistent and reliable positive change because of treatment (Jacobson, Roberts, Berns, & 

McGlinchey, 1999). Speer (1992) states that for an intervention to be termed “successful” at the 

termination of treatment, a client should be in the “normal population range” instead of the 

“dysfunctional population range.” (p.146) Unfortunately, Speer’s definition does not account for 

those who enter treatment already in, or on the fringes of, the “normal population range,” such as 

those who enter therapy for reasons such as marital therapy, personal growth, and life and career 

counseling (Bergin & Garfield, 1994).  

Strupp and Hadley (1977) posited that definitions of outcome in psychotherapy vary 

widely depending on the viewpoint of the interested party. They suggested that there are three 

“stakeholders” in recovery: the individual, the healthcare provider, and society. The individual in 

treatment is focused on their own subjective feelings of well-being, whereas society prioritizes 

adherence to a social contract and stability, and the clinician concentrates on theoretical and 

research definitions of “healthy.” Strupp and Hadley’s definition brings to light the important 

point that, though we are focused on the individual in treatment, the world around that individual 

is capable of shaping the definition of their outcome, as well as potentially providing feedback 

about progress and outcome. The current measure does not collect information from the client’s 

environment, as it is a purely self-report measure. This being said, this mode of data collection 

does not preclude societal and therapist definitions of outcome and change from being applied to 

the client’s self-reported answers.  

A corollary to this point is one made by Hill, Chui, and Bauman (2013). They surmise 

that part of the difficulty with operationally defining outcome is that the change process and 
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outcome are widely variable not only between individual clients, but across each client-clinician 

pairing as well. Hill and colleagues suggest that another difficulty of defining outcome is that 

researchers and society search for “cures,” which may be an unrealistic goal.  

Based on the somewhat heterogeneous definitions of outcome and change, it is clear that 

instead of a one-dimensional outcome measure, a multi-faceted measure may be the best way to 

ensure that we are obtaining a nuanced appreciation of client change and outcome. Such an 

approach should also address concerns that current methods do not do an adequate job of 

showing within-treatment variability (Jacobson & Truax 1991). A multifaceted approach would 

allow researchers and clinicians to track within-domain change as well as cross-domain change.  

A significant limitation in the current psychotherapy literature is an inconsistency in the 

measurement of dropout rates across research paradigms. While past research has shown 

inconsistent results in dropout research, much of this variability can be accounted for by 

methodological problems in the research including inconsistent operational definitions (Swift, 

Callahan, Levine, 2009). There are currently multiple definitions of dropout which are often used 

interchangeably across the literature, but in reality may have vastly different operational 

definitions. The method of classification varies from study to study, which results in inconsistent 

dropout prevalence rates (Pekarik, 1985). In light of these concerns, standard measurements of 

dropout rates have been suggested including clinically significant change or reliable change 

scores (Hatchett & Park, 2003). In order to do this, clients must complete outcome and change 

measures starting at intake and continuing throughout treatment. Clinically significant change 

and reliable change scores have proven to be reliable and valid, as they address many of the 

methodological concerns regarding identification of dropout in the extant research literature 

(Swift, et al., 2009). 
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Domains Assessed by Existing Outcome Measurements 

In order to track broad psychotherapy outcomes while remaining sensitive to the week-to-

week change process in psychotherapy, the phase model was used to direct measure 

development. The phase model was chosen as a theoretical framework for the initial organization 

of the measure because it widely encompasses a large spectrum of the change process, and is an 

empirically validated model of change. This model was used as an initial structural framework. 

Important themes that are not explicitly measured within the phase model conceptualization are 

suicide risk and therapeutic alliance (Barkham et al., 2001). As it is important to keep these in 

mind while studying outcome, these domains will be included in the developed measure during 

the validation phase in clinical samples within training clinics, though they do not fit within the 

phase model framework.  

The phase model posits that there are three distinct and sequential stages to successful 

psychotherapy treatment: remoralization, remediation, and rehabilitation (Howard et al., 1993). 

Across a successful course of psychotherapy the client will move through one stage at a time, 

starting the next stage only after the previous stage has been accomplished. Though there are 

some existing outcome measures, like the COMPASS, that assess all three phases, most of the 

current outcome measures tap into only one or two of the phases (Grissom & Howard, 2000). A 

list of common outcome measures and the phases they conceptually correspond to, in the view of 

the current author, is presented in Table 1.  

The remoralization stage is about the client’s subjective feelings about therapy and the 

therapist. The client gains hope that psychotherapy will be helpful, and expects that their 

therapist is competent. This stage also deals with other subjective feelings, such as the client’s 

sense of self (Herbert et al., 2013). It is important to address client’s expectations of therapy 
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process and outcome, as accurate client expectations have been associated with the effectiveness 

of therapy (Lambert, 1992; Aubuchon-Endsley & Callahan, 2009; Aubuchon-Endsley, & 

Callahan, 2014). Assessments that examine client feelings about therapy, client goals, and sense 

of hope and well-being are useful in the measurement of remoralization. The Valued Living 

Questionnaire, the Subjective Well-Being Scale, the COMPASS Assessment, and the CORE 

System all track change in this phase of the model.  

The remediation stage focuses primarily on the amelioration of symptoms, and is the 

most studied stage in intervention research (Herbert et. al., 2013). The majority of outcome 

measures assess this stage, such as the Outcome Questionnaire 45.2, the Symptom Checklist-90-

R, the Patient Health Questionnaire-15, and the Beck Depression Inventory. During this second 

stage, clients learn strategies to improve functioning. This can include the use of new coping 

skills, interpersonal strategies, and cognitive strategies (Howard et al., 1993). The remediation 

stage encompasses the domains of symptom distress and symptom improvement. For example, 

the COMPASS-PC’s items that assess remediation gauge symptom severity indicative of 

adjustment disorder, anxiety, bipolar, depression, obsessive-compulsive, phobia, and substance 

abuse (Grissom & Howard, 2000). Although not sampling the full range of possible diagnoses, 

the seven selected diagnostic groupings are characteristic of over 90% of outpatient clients who 

seek treatment and qualify for a Diagnostic and Statistical Manual of Mental Disorders (DSM) 

diagnosis (Grissom et al., 2000). The symptom distress domain assesses how much distress is 

caused to a client by the symptom (Barkham et al., 2001). Though this domain is distinct from 

symptom severity, there is not always a clear distinction in the literature or within scales between 

these two constructs. For example, wording in measure completion instructions that ask clients to 
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indicate how much they are bothered by symptoms makes it unclear if the scale is assessing 

severity or distress (Kroenke, Spitzer, & Williams, 2002).  

The final stage in the phase model is rehabilitation, and encompasses lasting change in 

functioning. This includes return to successful social, personal, and professional role functioning 

(Howard et al., 1993). This stage is often assessed only briefly, as clients are often ready to 

terminate treatment after experiencing rehabilitative changes (Herbert et al., 2013). Scales that 

assess this phase include the CORE system, the Global Assessment Scale, the Inventory of 

Personal Problems, and the Inventory of Interpersonal Strengths. The interpersonal and 

intrapersonal functioning domains are the focus of assessment within phase of rehabilitation, as 

they are thought to reflect lasting functional changes. Broadly defined, interpersonal functioning 

measures the quality of relationships clients have with the people in their lives. This domain 

encompasses the sub domains of relational sensitivity, social functioning, and interpersonal 

relationships (Derogatis, 1992; DiLillo, 2001; Miller et al., 2003; Wilson, Sandoz, Kitchens, & 

Roberts, 2011). In contrast, intrapersonal functioning measures issues and satisfaction with life 

experiences outside of personal relationships including work, education, family roles, leisure, 

and social inadequacy (Miller et al., 2003; Wilson et al., 2011).  

There has been support for the phase model and outcome measures, such as the 

COMPASS Tracking Assessment System, have previously been developed using this theory 

(Howard et al., 1993; Lueger, 2012). However, there is research that suggests that the three 

phases of this change model might not be completely discrete, with remediation and 

rehabilitation heavily overlapping in some areas in terms of both temporal alignment and 

symptom assessment (Herbert et al., 2013). However, this theoretical model provides us with 

what we believe to be the best framework for mapping out current outcome measures in the 



10 

process of developing a new measure to track multidimensional change. The developed measure 

is intended to track client change and progress over time, but is not intended to be used as a 

diagnostic tool.  

An secondary conceptualization of the tracking of change that was used in the 

development of the current measure is the Research Domain Criteria (RDoC). RDoC is a

developing system of taxonomy for psychopathology. This framework currently consists of five 

domains, however the expectation is that the framework is flexible, and is designed to expand if 

another domain is established that meets criteria (NIMH, 2013). 

The current five domains of the matrix break down into multiple sub constructs. The 

current domains are as follows: negative valence systems, positive valence systems, cognitive 

systems, systems for social processes, and arousal and regulatory systems. Negative valence 

systems encompass both short and long term reactions to actual and threatened harm (NIMH, 

2013). This domain focuses on response to negative stimuli or contexts, with subcategories that 

assess fear, anxiety, responses to sustained threat, loss, and reaction to the prevention of reward 

attainment. In contrast, positive valence systems encompass responses to positive stimuli and 

contexts. This domain is concerned with immediate responses, as well as learned approach, 

motivation, and memory behavior, including habit formation (NIMH, 2013). Assessments of 

positive valence systems focus on reward expectancy, approach, motivation, effort valuation, 

and reward prediction. The cognitive systems domain includes the systems that individuals use 

in decision making, focus, and memory. These include attention, perception, working memory, 

cognitive control, language, and declarative memory (NIMH, 2013). Systems for social 

processes encompass the systems that influence individuals’ reactions and responses to 

interpersonal situations. Attachment, verbal and non-verbal communication, and understanding 
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the internal states of self and others are all part of this domain (NIMH, 2013). Finally, arousal 

and regulatory systems consists of the systems that are responsible for maintaining sleep and 

wakefulness patterns, and arousal. This domain specifically taps in to circadian rhythms, sleep 

quality, and arousal sensitivity and response (NIMH, 2013). Within each domain there are 

suggested scales that may assess within the framework, but currently there is not a self-report 

measure specifically designed in the framework to assess across domains. 

The basic unit of measurement in RDoC is at the level of brain circuits, and extends in 

either direction down to genes and up to self-report (NIMH, 2013). Table 2 presents a number of 

self-report scales and the domains they are thought to assess. RDoC is intended to drive research, 

and was not initially developed as a measure intended for clinical use. This being said, 

preliminary studies have found RDoC domains to have better predictive validity for treatment 

outcomes than DSM-5 criteria (McCoy et al., 2015). With this in mind, aligning the new 

outcome measure to be consistent with the RDoC matrix may yield clinical implications. 

Current Outcome Measurement Approaches 

Qualitative outcome measurement. Qualitative research relies primarily on language-

based data and is, on the whole, narrative (Eakin & Mykhalovskiy, 2002). Thus, qualitative 

measures have a somewhat unique ability to conserve nuances in the data while streamlining 

large amounts of data into a coherent message. An additional advantage to a qualitative approach 

lies in its ability to detect differences in change processes and outcome that quantitative research 

might miss; qualitative research seeks to examine a broader perspective, and does not 

oversimplify complicated change processes (e.g., tangential or non-linear changes) by attempting 

to distill down the process (Elliott, Slatick, & Urman, 2001; Stiles, 1993).  



12 

Qualitative research can offer a more complete view of complex change processes 

without quantification. However, in much of the published qualitative literature, researchers also 

use statistical analyses of quantified attributes (Bergin & Garfield, 1994). Qualitative research 

generally does not lend itself to traditional statistical analyses. In the current research paradigm, 

commonly used statistical analyses are an important and necessary form of communication 

between researchers. With generally small sample sizes, and significant work needed to analyze 

and aggregate the breadth of data collected, qualitative research findings have been criticized as 

being less generalizable than findings from quantitative research methods (Elliot, Fischer, & 

Rennie, 1999). 

Quantitative outcome measurement. Quantitative outcome measures make up the 

majority of the current outcome measurement tools, and are the bulk of what is focused on in the 

literature. A primary strength of quantitative measurement is that it allows for the straightforward 

and precise comparison of techniques and outcomes, as well as unambiguous communication of 

ideas (Stiles, 1993). Quantitative outcome measures also allow for greater generalizability than 

qualitative measures, and allow us to make quantitative predictions about outcomes (Neuman, 

2005). 

Though quantitative outcome measurement is a widely utilized and valid way to measure 

therapy outcomes, it has several disadvantages. In comparison to qualitative research, 

quantitative measurement tends to oversimplify complicated change processes (Elliot et al., 

2001). Quantitative approaches are not always able to capture some of the more complex pieces 

that contribute to outcome, such as client perceptions of treatment, implementation of 

intervention, and clinical supervision (Curry, Nembhard, & Bradley, 2009). In quantitative 
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research, you also run a higher risk of clients not understanding questions or missing important 

information because of a lack of free response (Neuman, 2005).  

Psychological symptoms are a vital measure of outcome, however it is important to also 

examine somatic symptoms in the study of client outcomes, as somatic symptoms have a high 

comorbidity with psychiatric symptoms, and somatic symptom complaints are present in over 

half of outpatient visits (Kroenke, Spitzer, & Williams, 2002). The Patient Health Questionnaire-

15 (PHQ-15) is a shortened form of the full Patient Health Questionnaire self-report measure that 

examines fifteen somatic symptoms though Likert-type scales. (Kroenke et. al., 2002). This 

measure assesses the remediation phase of the phase model. 

Though many of the commonly used larger scales integrate items from multiple domains, 

there are also many more targeted scales, especially in the categories of symptom distress and 

improvement, which fall under the remediation phase, and multiple RDoC Domains. The 

American Psychiatric Association (APA) offers a number of adapted short scales that target 

symptoms indicative of common DSM diagnoses. These scales are all Likert-type, self-report 

measures, and symptom specific. Though these scales are disorder or domain specific, most of 

them come from larger scales that assess multiple domains, and multiple disorders. The 

Substance Use Scale that is adapted from the NIDA-Modified ASSIST and asks targeted 

questions about the use of prescription and illegal drugs across the past two weeks. The 

Repetitive Thoughts and Behaviors Scale was adapted from the Florida Obsessive-Compulsive 

Inventory (FOCI) Severity Scale, and measures OCD symptom severity and symptom distress. 

The modified PROMIS scale measures sleep disturbance in the past seven days and ask 

questions primarily in regard to symptom severity, with one question about symptom distress. 

The Somatic Symptom Scale adapted from the Patient Health Questionnaire asks clients about 
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somatic symptoms experienced over the last seven days by asking how much clients had been 

bothered by symptoms, not the symptom severity, similar to the way the Cross Cutting Symptom 

Measure asks about how much a client has been bothered by a host of symptoms. The converted 

PROMIS Anxiety short form focuses solely on anxiety symptom severity over the last seven 

days, which is an identical approach to the modified Altman Self-Rating Mania Scale and the 

PROMIS adapted anger scale. The short form PROMIS- Emotional Distress Scale asks specific 

questions about depressed mood symptoms. These scales are useful as targeted screening 

measures, however they lack the ability to collect the breadth of data required to assess across 

the RDoC matrix and the phase model.  

The COMPASS Tracking Assessment System’s full scale is a 68 item self-report scale 

that has items that target subjective well-being, symptom severity, and inter/intrapersonal 

functioning. This measure is designed to be administered throughout treatment to track change 

over time (Lueger, 2012). This measure was designed within the conceptual framework of the 

phase model, and is relatively comprehensive measure of change. This being said, the 

COMPASS tracking system has been abandoned by its publisher, is not consistent with the 

RDoC matrix, and is not targeted specifically for use in training clinics.  

The Outcome Questionnaire 45.2 (OQ) was conceptualized as tapping three broad 

domains, defined as symptom distress, interpersonal relations, and social role performance 

(Lambert et al., 2004). Symptom distress examines primarily anxiety-based and depression 

symptoms, as well as substance abuse. The OQ’s second domain focuses on interpersonal 

relations, which is the domain with the most frequent problems addressed in therapy. This subset 

of the measure looks at satisfaction with, and problems with, relationships. Finally, the social 

role domain is similar to what other measures identify as the intrapersonal functioning domain, 
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and the items on the scale associated with social role examine inadequacy, dissatisfaction, 

conflict, and distress with employment, family roles, and leisure life (Lambert et. al, 2004). This 

measure examines the remediation and rehabilitation phases.  

The Valued Living Questionnaire is a qualitative measure that was designed for ACT 

therapy and assesses the remoralization and rehabilitation phases. The Valued Living 

Questionnaire asks about how consistent with their values a client acted in different areas. These 

areas include family relations, marriage/couples/intimate relations, parenting, friendships/ social 

relations, education/training, recreation, spirituality, citizenship/community, and physical well-

being (Wilson, Sandoz, & Kitchens, 2010). 

The Inventory of Depression and Anxiety Symptoms is a self-report measure that 

assesses active depression and anxiety symptoms, which fall under the remediation phase 

(Watson et al., 2007). This measure was breaks down into multiple sub-scales that provide 

more information than simply an overall score. The IDAS was validated in community and 

clinic samples, as is the plan for the current measure.  

The Inventory of Interpersonal Strengths is a 64 item self-report measure that assesses the 

positive characteristics across several domains of personality functioning. It has eight subscales, 

as well as a calculated mean score. The eight subscales assess positive aspects of an eight factor 

circle model of personality (Hatcher & Rodgers, 2009). The IIS was validated in multiple college 

samples, and a brief, 32 item measure has also been developed (Hatcher & Rogers, 2012). This 

measure examines the rehabilitation phase.  

Methodological Considerations 

As with most contemporary measures in psychology, the current measure is a 

representational measurement - directly measurable traits are assessed as a proxy for more 
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abstract concepts (Lambert, 2013). A current problem with outcome measurement is that to get at 

these more abstract concepts it is often necessary to use multiple items to address different facets 

of a single construct (Garb, 2007). Because of this, it is easy for measures to grow unwieldy and 

longer than is clinically useful because of time spent administering the scale. At the other end of 

the spectrum is when a measure is either too short to adequately assess each construct it is 

designed to measure, or can only address a very limited number of constructs thoroughly.  

Importantly, any new measure needs to be able to detect client change over time. The 

current measure will need to be sensitive to change, which means that it will need to be able to 

track reliable change over time as well as identify when a client has entered a normal range of 

functioning (Elliott et al., 2001; Jacobson et al., 1999). The need to balance sensitivity to change 

with adequate test-retest reliability will therefore be carefully considered. Lambert (2013) 

suggests the use of short time frames (between three days and three weeks) while validating 

measures as an adequate balance of these concerns. The temporal validation of this measure will 

take place in further research. 

The developed measure is meant to be utilized at each visit in order to track client change 

over time, as continuous monitoring of client symptoms and concerns has been linked to 

improved treatment outcome across multiple studies (Hawkins, Lambert, Vermeersch, Slade, & 

Tuttle, 2004; Percevic, Lambert, & Kordy, 2004). Also, continuous monitoring systems have 

been found to be more accurate at predicting treatment failure than clinician judgment (Hannan 

et al., 2005). In order for the continuous monitoring of clients to be feasible, the measure needs 

to be easily administered to the client, and quickly interpreted by the clinician. The measure must 

also be cost effective, and generalizable across multiple settings and diagnostic criteria (Bergin 

& Garfield, 1994). Ultimately, the goal of the current study is to develop a measure that could be 
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used regularly across multiple clinics, which would allow for the aggregation of data over time. 

Such data would hold important implications in informing effective practice and better outcome 

measures, as well as higher generalizability of collected data.  

The current measure relies on client self-report. Self-report is one of the most widely 

used and generally accepted methods for gaining data in therapy outcome research, but it does 

not come without its flaws. Self-report relies on client insight, and may overestimate clinical 

changes (Lambert, 2013). The process of therapy can also change clients’ interpretation of 

questionnaire items, known as the response shift phenomenon (McLeod, 2001). This being said, 

self-report is the most accessible method of measurement for the current study, and the benefits 

to the utility of the measure are thought to outweigh the risks of inaccuracy of client self-

appraisals.  

As the developed measure is a structured, self-report questionnaire, clinicians will receive 

the same comprehensive information for every client. As the degree of structure of the measure 

increases, convergent validity is generally found to improve (Widiger, 2002). The highly 

structured nature of the inventory will also control for bias in data collection (Garb, 2007). In the 

past, studies have shown that unstructured and semi-structured clinician interviews fail to gather 

as much pertinent data as a highly-structured, comprehensive measure (Garb, 2005). A structured 

measure will also ameliorate some of the problems associated with diagnostic overshadowing 

found in clinician interviews.  

Test Development 

Classical test theory (CTT) is a traditional approach to assessing the reliability and 

validity of a scale. In that approach, it is assumed that an observed score is comprised of the true 

score and random error (Cappelleri, Lundy, & Hays, 2014; Nguyen, Han, Kim, & Chan, 2015). 
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Further, it is assumed that random errors in observed scores are normally distributed, and that 

these random errors do not correlate with a person’s true score (Cappelleri et al., 2014).  

CTT can help determine which items discriminate between clients on different constructs, 

using an item difficulty index, but this can be misleading when discussing psychotherapy 

outcome measures. Because of this, the term “item difficulty” is usually replaced by the term 

“item severity” (Cappelleri et al., 2014, p. 4). There are two ways to determine the item severity 

index. The first involves partitioning off the highest and lowest scoring participants on the 

measure, determining what proportion of respondents in the full sample endorse each item in the 

upper and lower end of each item, and finally subtracting the upper and lower group proportions 

(Cappelleri et al., 2014). A second way to assess item discrimination is by examining an item’s 

correlation with the sum of the other items within the same assessment domain on a scale. In 

order to do this, a corrected correlation is conducted where the item is correlated with all the 

other items (and not itself). It is ideal to have at least a .37 corrected correlation (Hays, 2005). In 

CTT, exploratory factor analysis is usually utilized in the early stages of test development to 

identify superfluous items that do not add to the intended assessment of a construct. Later in the 

development process, confirmatory factor analysis is used to determine if the variance-

covariance of items supports the data structure expected in reference to the research hypotheses 

(Cappelleri et al., 2014).  

CTT has traditionally been used to develop psychological measures; however, there is 

evidence that a more sophisticated mathematical model can be beneficial to the development of 

measures (Embretson, 1996; Speight & Barendse, 2010). Specifically, item response theory 

(IRT) models provide us with a greater depth of data about the precision and accuracy of 

individual questions than CTT (Nguyen et al., 2014). Thus, in the development of the current 
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study, a multidimensional item response theory (MIRT) approach was used in measure 

validation.  

IRT models are a collection of equations that describe the association between a client’s 

true level of a latent variable and the probability of their responses to items on a scale. The 

equations used consist of non-linear monotonic functions (Cappelleri et al., 2014; Hays, Morales, 

& Reise, 2000). In CTT, item parameters are estimated using proportions and item-scale 

correlations. In IRT, these parameters are estimated instead using logistic models (Cappelleri et 

al., 2014).  

A fundamental aspect of IRT is the item characteristic curve (ICC) for dichotomous 

variables, or category response curve for polytomous response scales, which is the likelihood of 

a certain response for clients with a specified level of the latent construct being assessed. The 

ICC indicates which items better discriminate across attributes (Nguyen et al., 2014). As the 

constructed outcome measure consists of polytomous response scales, the category response 

curve was utilized. Specifically examined were two measures from this CRC- the slope intercept 

of the line, or item difficulty, and the item slope, or discrimination.  

The models being used to validate and develop the constructed measure have guidelines 

when it comes to the sample sizes necessary to gather meaningful information, as well as 

assumptions that must be met. Assumptions shared across CTT and IRT are monotonicity and 

unidemensionality (Nguyen et al., 2014). Monotonicity is when the probability of endorsing a 

response is greater the higher a client is on a construct measure. It also means the items that 

represent higher levels of the construct are answered significantly more often by those high on 

the construct. Traditional unidimensional IRT, as well as CTT require that the measure being 

assessed is unidimensional, that is, each scale assesses only one trait at a time. Further 
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developments in IRT have led to the development of multidimensional item response theory 

(MIRT). MIRT uses some of the collection of equations from unidimensional IRT, combined 

with latent factor analysis, to allows for the testing of multiple dimensions in a single measure 

(Reckase, 1997). With this approach, there is the assumption that the dimensions are correlated, 

which can be assessed through a factor correlation matrix.  

In addition, IRT models operate with the assumption of local independence, which means 

that each item on a measure is statistically independent from all other items- an individuals’ 

response on one item will not influence their response on any other item. Individuals responses 

are influenced only by their underlying level of the trait being assessed (Hambleton, 1991). 

Finally, IRT models require multiple items to assess each trait, which will not pose a problem as 

the measure will consist of multiple items for each dimension being assessed (Cappelleri et al., 

2014). 

Current Study 

The current study took the initial steps in the measure development process of an 

outcome measure by developing items consistent with the theoretical dimensions of the phase 

model, with the middle phase aligned to the RDoC matrix. These items were administered via 

online survey, to undergraduates at a large university in the southwest, as well as through 

Amazon’s Mechanical Turk (mTurk). Factor analysis and multidimensional item response 

theory were used to assess item functioning and suggest measure refinements for use in future 

studies. Expert feedback on the initial item pool was also collected to further inform measure 

development.  

Hypotheses 

Hypothesis 1: Factor loadings will indicate that the item pool is tapping into latent constructs that 
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conceptually map onto the phase model (remoralization, remediation, rehabilitation) . 

Hypothesis 2: Several items within each factor will highly correlate with one another, but not 

correlate significantly with items that load onto another factor.  

Hypothesis 3: Factor loadings will indicate that the item pool is tapping into latent constructs 

that conceptually map onto the five RDoC domains (negative valence systems, positive valence 

systems, cognitive systems, social processes, arousal and regulatory systems).  
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CHAPTER 3 

METHODOLOGY 

Participants 

This study was approved by the Internal Review Board of the University of North Texas 

and all participants were treated in accordance with ethical guidelines (cite the current APA 

ethical code here and in your reference list). A student sample was recruited through an online 

data collection service associated with the psychology department at UNT (Sona). Participants 

for the current study consisted of undergraduate students from the University of North Texas 

(UNT), as well as individuals recruited through Amazon’s Mechanical Turk (mTurk) program. 

Both undergraduate and community samples have been used in the past in the early stages of 

development for measures designed to assess clinical samples (Clark & Watson, 1995; Lambert 

et.al, 2004). Perhaps more importantly, this stratified sample provides a closer semblance of our 

eventual target demographic. A previous multi-site training clinic study found that training 

clinics serve a blend of students and non-student clients (approximately half and half), who are 

mostly White non-Hispanic, with other races and ethnicities being represented at lower levels 

(Callahan, et al., 2014).  

For the current study, the final sample consisted of 362 participants (see Tables 4, 5, and 

6). Overall, most participants identified as White (80.8%), with comparatively fewer who self-

identified as Black or African American (8.1%), Asian American (4.1%), Native Hawaiian or 

other Pacific Islander (.3%), Middle Eastern or North African (.9%), Native American or 

Alaskan Native (.9%), multiracial (5.0%), and other (4.9%). Regarding ethnicity, 49 participants 

identified as Hispanic, Latino, or Spanish Origin (13.6%). Participants ranged in age from 18 to 

70 years, (M= 33.39 years). The sample consisted of female (55.8%) male (46.6%), and 
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transgender (.3%) participants (missing data = .3%). Over half the sample reported having 

completed some college (50.3%), and many reported having earned a college degree (28.7%). 

An independent samples t-test was run to determine the differences in age between the 

undergraduate and community samples. The mTurk sample (M = 38.50) was significantly older 

than the undergraduate sample (M = 20.18), (t = -24.88, p < .001). Chi square tests of 

independence were conducted to examine differences between gender, ethnicity, income, and 

education levels of the two samples. Differences were found in gender X2(2, N = 361) = 31.91, p 

< .001, ethnicity, X2(1, N = 361) = 63.57, p < .001, income X2(4, N = 362) = 15.18, p = .004, and 

education level X2(6, N = 362) = 75.07, p < .001. The differences found between the two samples 

are to be expected, as one sample was derived from a nationwide community while the other was 

derived from undergraduate students. The combining of these two samples leads to a more 

demographically diverse sample, which we would expect to see in a training clinic based of past 

research (Callahan, 2014). 

Measures 

In addition to providing demographic information, all participants responded to a bank of 

novel items. To develop the item bank, over 800 items were collected and reviewed from 

existing outcome, personality, and psychopathology measures. The measures reviewed included 

the IIS, the Cognitive Failures Questionnaire (CFQ), the IDAS, the Symptom Checklist-90-

Revised (SCL-90-R), and the OQ. After an evaluation of these measures, as well as an 

examination of the RDoC matrix domains, 153 novel items were developed. Items were 

formatted as sentences (i.e., they were not formatted as sentence stems or single words) in 

primarily past perfect continuous tense (as a reminder, past perfect continuous shows that 

something started in the past and continued for a specified duration). This tense was selected 
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because the eventual goal is to produce a measure that is sensitive to changes occurring over the 

preceding one-week duration. Participants responded to each item via a computerized Visual 

Analog Scale (VAS). As illustrated in Figure 1, the VAS was indicated by a single line with a 

slider bar that participants moved with their computer cursor to indicate their answer. The line 

had three anchors; Disagree on the far left, Neutral in the middle, and Agree on the far right of 

the line. Participants’ answers were coded for analyses by the online survey system from a scale 

of 1-100 based on the position of the slider bar; the values were not displayed to participants. 

In addition, all participants completed a number of other measures for use in future 

studies. Of salience to this study is their completion of the Inventory of Interpersonal Strengths 

(IIS); (Hatcher & Rodgers, 2009). The IIS is a 64-item self-report measure that assesses the

positive aspects of eight areas of interpersonal functioning, based off an octant view of 

interpersonal functioning, and interpersonal theory (Hatcher & Rodgers, 2009). To this aim, all 

items ask clients about how they are with other people. Participants answer the 64 items on a six-

point scale from very little like me to almost always like me. The 64 items break down into eight 

subscales: Connect, Engage, Lead, Direct, Balance, Restrain, Cooperate, and Consider. The IIS 

was validated in two samples of undergraduates (N =684). The scale means for the current 

sample ranged from M = 3.32 to M = 4.44, where the validation sample’s scale means ranged 

from M = 4.10 to M = 4.66. The largest mean difference was in the Engage subscale, where the 

current sample’s mean was 3.32 and the validation sample’s mean was 4.16. The standard 

deviations of scales for the current sample (SD = .88 to SD = 1.23) are also slightly lower than 

the standard deviations found in the validation process (SD =  1.14 to SD =  1.36) of the IIS 

(Hatcher & Rodgers, 2009). The Chronbach’s alphas found in the current sample ranged between 

α = .83 and α = .94. The alpha’s in the IIS validation sample ranged from α = .76 to α = .93 
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(Hatcher & Rodgers, 2009). The largest difference was .08, between the current sample’s α = 

.92, and the IIS validation sample’s α = .84. These alpha statistics suggest acceptable to excellent 

internal consistency in the IIS validation scales, and good to excellent internal consistency in the 

current sample (Kline, 2000). Table 3 presents the current sample’s scale and total means, 

standard deviations, and coefficient alpha statistics. This measure has been validated in 

undergraduate samples, but has not been validated in clinical samples, which is an important 

consideration for further use as a validation tool in measurement development. 

Expert feedback. As data from the novel items was being collected, expert feedback was 

solicited from national and international researchers, as well as directors of psychology clinic 

training. The deliberate choice was made to collect participant and expert data simultaneously to 

allow for both the expert advice and the mathematical test development practices to inform each 

other moving forward from this study as we continue the measure development process. Done in 

this way, we were able to compare expert feedback against data on how the items performed, 

which better informs the continued development of this measure.  

Broad support for the RDoC matrix as well as the phase model was expressed. The 

feedback from both clinic directors and researchers stressed the need for critical items, which 

will be added to the measure when validating in clinical populations. Several responses were in 

reference to the phrasing of the questions (past perfect continuous tense), which experts noted as 

differing from existing outcome measures. Recommendations to assess for substance use and 

trauma symptoms were made. Though both these areas are important for assessment in both 

research and clinical work, the brevity of the developed measure make them inappropriate to 

include at the current time. The suggestion was made to assess for external events (such as a loss 

of a job). These items were included in the original item pool, but did not load well with factor 
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analysis. Though these events are important, the base rate of occurrence within the one-week 

time frame specific may obscure their utility in this type of measure. A recommendation was 

made to more completely assess the subjective experience in the positive and Negative Valence 

domains. As we did not find a strongly loading factor for Positive Valence in this round of 

development, more questions in the area of Positive Valence will be added in future 

development. Furthermore, the expert feedback stressed the need for a short measure. 

Procedures 

Following informed consent, participants recruited through Sona (undergraduate sample) 

and mTurk master workers pool (community sample) were provided a link to an online survey. 

By continuing on to the online survey after reviewing the informed consent page, participants 

agreed to participate. The online survey consisted of proposed items for the new measure, as well 

as existing measures for later analysis outside the scope of this project. The novel items were 

answered by participants on a 1-100 visual analog scale. The novel items were created by a team 

of researchers, using currently existing measures and the RDoC matrix to guide the initial 

development and item pool.  

The Society for the Advancement of Psychotherapy (Division 29 of the American 

Psychological Association) provided $2500 in support of this project. Of that, $627 was used to 

have the entire item bank professionally translated into Spanish for use in continued measure 

development beyond the current initial study. The remaining $1873 was used for participant 

compensation via the mTurk platform. Participants recruited through mTurk received monetary 

compensation ($6.00) as compensation for their participation time. Participants recruited via the 

Sona system received extra credit in a psychology class in exchange for their participation time. 

It was possible that participants experienced minimal psychological discomfort when answering 
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the online survey questions, as some items asked personal questions. However, the potential 

discomfort was not expected to be more than what participants would typically experience when 

filling out forms at a doctor’s office. There were no adverse reports of this nature from any 

participants in this study.  

To ensure confidentiality of participants’ survey responses, personal information needed 

for Sona extra credit for UNT students was collected separately, with no ties to the study survey 

responses. Students recruited through Sona were automatically redirected to the Sona system to 

receive credit after completion of the survey. In order to protect the confidentiality of the master 

worker participants recruited through mTurk, data collected for measure validation was separate 

from any identifying information. Participants recruited through the mTurk were given a link to 

an external survey. Once participants have completed the survey, they were given a 

compensation code to enter back into the mTurk website.  
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CHAPTER 4 

RESULTS 

The data gathered was cleaned and inspected for outliers and errors. Outliers and missing 

data were examined, and there did not appear to be a pattern to the missingness or outliers. The 

sample collected from Sona had 251 respondents. Of these respondents, 182 participants passed 

the 5 imbedded validity checks, and of those, 101 had less than 10% missing novel items and 

were retained for analyses (Table 4). The mTurk master workers sample consisted of 277 

participants, 264 of whom passed the five validity checks. Of those, 261 had less than 10% 

missing data and were retained for analyses (Table 5). The final sample consisted of 362 

participants (Table 6). 

More items than needed for the final iteration of each scale were drafted, and only the 

best fitting items, as indicated via factor analyses and multidimensional item response (MIRT) 

analyses, were retained. To select items, EFA and MIRT methods were used. Cases that had less 

than 10% missing data among the 153 novel questions were kept, and an expectation 

maximization imputation was done utilizing the Amelia R package (Honaker, King, & Matthew, 

2011). Once a complete dataset was obtained, Items (originally on a 1-100 visual analog scale) 

were “binned” into a Likert-type response scale that ranged from 1-5 to allow for MIRT analyses 

with such a large number of items. Item responses were binned based on the responses that fell 

between 20% increments of responses. The responses were collapsed using category counts to 

create categories with the required number of responses per category for analysis (Linacre, 

2001). Seven items had such skewed responses that they were deemed unlikely to differentiate 

between levels of distress based on low base rate occurrence, and were omitted, for a remaining 

total of 146 novel items (Clark & Watson, 1995).  
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The 146 remaining items were subjected to an exploratory factor analysis to see if a 

factor structure emerged that was conceptually consistent with the three phases of the phase 

model. Principal Axis Factoring was used as the extraction method, as data was non-normally 

distributed, and an oblique rotation method (Direct Oblimin with Kaiser Normalization) was 

used as factors are assumed to be correlated. Several factors had Eigenvalues larger than one (i.e. 

49.83, 8.24, 7.71) which suggests that the items are best described by a multidimensional model. 

However, upon examination of the Eigenvalues and the scree plot, the best fitting model 

appeared to be more than three factors. Even if constrained to three factors, analyses failed to 

elucidate a 3 factor model that conceptually mapped on to the framework of the phase model 

(Table 7).  

The first stage, remoralization, appears to be underrepresented in the current item pool. 

From a face valid standpoint, only two items appear likely to assess the remoralization phase 

(Item 10. I often gave up if I didn't get something right the first time, and Item 81. I felt hopeless). 

In contrast, the remediation phase appears to have been well represented in the item bank. 

Visual inspection of the factor loadings suggested that the items were broadly reflective of 

symptom distress and/or severity. As noted in the introduction, our intention was to align items 

within the remediation phase to the RDoC matrix. As a reminder, RDoC categorizes client 

symptomotology across five domains: positive valence systems, negative valence systems, 

cognitive systems, social processes, arousal and regulatory systems. 

To determine if the RDoC matrix might be captured by the items in the bank, the full 

item bank (146 items) was subjected to an exploratory factor analysis. As the available packages 

that use multidimensional IRT in R work better with a smaller number of variables, these 

exploratory methods were utilized first. Principal axis factoring was used as the extraction 
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method, as data was non-normally distributed, and an oblique rotation method (Direct Oblimin 

with Kaiser Normalization) was used as factors were assumed to be correlated.  

Analysis of the unrotated eigenvalues found that more than 50% of the variance was 

accounted for with 5 factors. Further analysis of the scree plot, combined with the construction 

of the measure with regards to 5 theoretical factors, led to the decision to retain 5 factors. As the 

intention of the factor analysis was in part to reduce the item pool from 146 items down to a 

measure with no more than thirty, items that did not load onto a factor with at least a |.5| level 

were excluded. Upon further examination of the factors, the fifth factor had lower loading items, 

and did not appear to add to the model from a theoretical framework. The four strong factors 

appear to address the RDoC matrix domains of negative valence systems, cognitive systems, 

systems for social processes, and arousal and regulatory systems. The current item bank does 

not appear to clearly tap into the domain of positive valence systems. The factor correlation 

matrix confirmed that the factors found were correlated between r = .26 and r = -.55, which 

supported the decision to use an oblique rotation method. An examination of items factor 

loadings found that strongly loading items did not often cross load.  

The four factor structure was secondarily explored via multidimensional IRT (MIRT) 

with latent factor analysis, which found a similar factor structure. The poorly loading factor was 

excluded. The discrimination and difficulty levels for each item were identified through MIRT 

analyses. Model parameters were estimated for items using a quasi-Monte Carlo EM estimation 

(QMCEM) as the examination was for more than three factors. An item’s discrimination level is 

how well the item discriminates between clients of different trait levels. The item threshold (item 

difficulty) looks at difficulty level within an item and can predict the most likely response of a 

client, dependent on their level on the measured trait. All IRT models were analyzed using the 
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‘mirt’ package within the R system (Chalmers, 2012; R Core Team, 2015). Within each factor, 

difficulty and discrimination levels for individual items were examined to further collapse the 

item pool into the final iteration of 5-7 items per factor (Table 8). Each factor has a range of 

difficulty and discrimination levels in order to most completely and efficiently assess clients 

across a range of levels on that scale.  

Reliability of the scales was also assessed, by examining the Cronbach’s alpha level, and 

the average inter-item correlations were also computed for Arousal and Regulatory Processes (a 

= .90, mean r = .60) Social Processes (a = .88, mean r = .56), Negative Valence Systems (a = 

.91, mean r = .67), and Cognitive Processes (a = .91, mean r = .62). 

With the RDoC items removed from the bank, the remaining items were reconsidered. 

More specifically, they were examined to determine if any of these unused items could be useful 

in initiating development of a separate, but complimentary, measure to assess the rehabilitation 

phase. Bivariate correlations between these items and the subscales of the IIS were computed. 

Items with the highest correlation to each subscale were retained as a measure of rehabilitation. 

More specifically, the IIS Connect subscale correlated with the novel Item 20. I avoided talking 

to others (r  = -.60), the Engage subscale correlated with 86. I found it easy to make friends (r  = 

.67), the Lead subscale correlated with 91. I acted like a leader (r = .67), the Balance subscale 

correlated with 98. I understood why I acted the way I did (r = .53), the Cooperation subscale 

correlated with 111. I was good at talking to others (r = .49), the Consider scale correlated with 

19. I enjoyed the company of others (r = .57), the Direct scale correlated with 95. I felt like I

could control my emotions (r = .49), the Restrain subscale correlated with 60. When I didn't get 

something right, I tried again (r = .51). 
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CHAPTER 5 

DISCUSSION 

The current study took the initial steps in the measure development process of a new 

outcome measure for specific use in psychology training clinics. As such, a stratified sample was 

recruited (community members and students) to respond to a bank of novel items via an online 

survey. Factor analyses revealed that the items did not conform to the predicted three factor

phase model structure (Table 7). However, in subsequent analyses, a strong four factor model 

emerged that conceptually fit with four of the five RDoC matrix domains. The item pool was 

subjected to further MIRT analyses, and a four-factor, 23 item measure was identified for further 

study. 

Research has suggested that the phase model’s three phases may be somewhat 

overlapping and not distinct (Herbert et al., 2013). Because of this, it may be statistically difficult

to craft a single measure that clearly parses the three phases of the phase model into three distinct 

factor analytically derived scales. Notably the seminal phase model work used separate measures 

to asses each phase of psychotherapy (Howard et al., 1993). Subsequent research of the phase 

model specifically within a training clinic setting also used multiple measures to assess the three 

phases (Callahan et al., 2006). 

In this vein, it is suggested that it may be useful to construct three distinct measures, 

packaged as a outcome measurement suite, instead of pressing onward to create a single 

overarching measure. The item pool in this study likely underrepresented the remoralization 

phase. However, a previously developed scale, the Subjective Well-being scale (SWB; Callahan 

et al., 2006) may be a good choice for capturing this initial phase. The SWB is a four-item self-

report scale, and permissions have been obtained to use this scale in a suite of measures to assess 
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the phase model. The SWB was developed to expand the original two-question method of  

measurement of the remoralization scale (Callahan et al., 2006; Howard et al., 1993). This scale 

has been used to assess the remoralization stage, has shown good performance in clinical 

research and is considered a good candidate for the remoralization measure in the phase model 

suite (Swift, Callahan, Heath, Herbert, & Levine, 2010). The RDoC matrix scales identified in

the current study could be used as the remediation phase measure. In addition, further analyses of

our item pool indicated several of our items correlate strongly with the IIS, suggesting they may 

be useful as a measure of the rehabilitation phase. 

Implications 

The proposed suite of measures would come in at a total of 35 items, which is ten items 

less than the widely used OQ. The three measures would allow for efficient and targeted 

outcome tracking. Computer administration and scoring allows for rapid administration and 

scoring, as well as for the efficient collection and aggregation of data. Eventual remote 

administration of the final suite of measures (delivered via the internet) would allow the 

continued monitoring of client’s progress after termination treatment. This would allow further 

research into the rehabilitation phase, which has previously been only sparsely studied, as clients 

often terminate psychotherapy early in this stage (Herbert et al., 2013). 

The proposed suite of measures would allow clinicians in training clinics to be involved 

in understanding and capturing data both within the RDoC matrix to inform research and 

treatment, and within the larger context of the empirically validated phase model of change in 

psychotherapy. The combination of the RDoC matrix scales and the phase model framework is 

educative in demonstrating how different theoretical frameworks can work together to expand 

our knowledge and understanding of psychopathology and change. This is valuable from a
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training standpoint in terms of understanding multiple conceptualizations of change in 

psychotherapy (Hershenberg & Goldfried, 2015).  

The current study provides support for the RDoC matrix, and suggests that it is possible 

to assess RDoC salient symptoms via self-report. The development of self-report scales 

specifically designed to assess across multiple RDoC domains addresses a current lack of self-

report measures in this area. The developed RDoC scales can be used together as a measure in 

their own right to gather important outcome tracking information that is necessary in the 

continuing development of the RDoC matrix. Furthermore, as RDoC is a National Institute of 

Mental Health (NIMH) initiative, it seems likely that psychopathology research in the coming 

years will be inclusive of this framework.  NIMH has officially begun a shift from the DSM

model of psychopathology to the RDoC theoretical framework, and a result of this shift is that 

grant funding priorities are also shifting to support further RDoC research (Insel, 2013). 

This has massive implications for the study of psychopathology moving forward, and a 

self-report measure couched in this framework that is used in psychotherapy training clinics will 

help to assist the knowledge base for the framework. The collection of data using this measure 

will allow for further study and validation of the existing RDoC matrix at the self-report unit of 

analysis. In addition, this measure could be used with other units of analysis to provide 

information about functioning across units. The RDoC matrix emphasizes the examination of 

cross-cutting phenomenon, examining disorders (and functioning) at multiple levels 

(Hershenberg & Goldfried 2014). There are implications that treatment planning on the self-

report level can be informed by research done on other levels of the RDoC matrix. There is a 

history of both psychological and biological research playing important supporting roles in the 
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understanding of the etiology of psychopathology, such as research into depression 

vulnerabilities (Hooley, Gruber, Scott, Hiller, & Yurgelun-Todd, 2005).  

Limitations 

The current study provides important information about the development of an outcome 

tracking measure developed within the RDoC matrix. Within the current RDoC matrix, there are 

a limited number of existing self-report measures that are thought to be reflective of the matrix. 

With this said, this study also has several limitations in regards to generalizability and 

application. Though using community and student samples is common in the development of 

measures, the measures developed in this study will need further validation in training clinic 

samples (Clark & Watson, 1995; Lambert et.al, 2004). A comparison of the current sample 

(Tables 4, 5, and 6) with a study that had participants from multiple psychology training clinic 

sites found that the current sample is comparable to the multi-clinic sample. The multi-clinic 

sample (N = 216) was primarily white (74.7%), with some participants identifying as Black or 

African American (8.0%), Asian American (3.4%), other (3.0%), biracial or multiracial (3.0%), 

with 3.8% choosing not to report. The reported genders of the sample were female (63.3%), male 

(34.6%), and transgender (1.7%), with .4% choosing not to report. Slightly more than half of the 

sample was current students (54.4%), and the average age was 29.55 (SD = 11.37). With this 

comparison in mind, the sample of the current study appears to be a good first approximation of 

a training clinic sample. 

 In addition, although this study has made strides in the direction of an outcome measure 

theoretically grounded in RDoC with potential expansion to a suite of measures that 

encompasses the phase model, the measure is not complete in all domains. Specifically, the 

RDoC measure has four strongly loading factors with variable item difficulty and discrimination, 
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but is missing the 5th factor, Positive Valence Systems. The overarching phase model measure 

has a proposed remoralization and rehabilitation section, but further testing is needed to validate 

this as a complete measure. 

Future Directions 

Moving forward, future research should develop items that tap into the positive valence 

systems factor of the RDoC matrix, and then test the structure of that scale and the RDoC scales 

as a whole (Clark & Watson, 1995). Once this scale is developed, validation of the full five-

factor RDoC based outcome measure should be validated in multiple training clinic samples. The 

measure should also establish levels of test-retest validity. Further validation using classical test 

theory measures with the current sample and subsequent training clinic samples would be 

valuable in establishing the validity of the measure. 

In regards to the development of the suite of phase model measures, the Subjective Well-

being scale has been proposed as the remoralization measure. This combined with the 

remediation and rehabilitation measures should be tested as a complete set. The administration of 

this full suite will allow for more detailed factor analyses to examine the underlying factor 

structure. This suite should then be validated across multiple samples. The scales developed in 

this study are the start of a suite of measures that would allow clinics to gather data in line with 

current NIMH research and conceptualization of psychopathology, while still providing vital 

information to clinicians about client change within a well-tested change framework. 
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Table 1 

Phases of Change Assessed by Existing Outcome Measures 

Phase of Change Measured 
Outcome Measure Remoralization Remediation Rehabilitation 

ATOS X 
BASE-6 Brief Adjustment Scale- 6  X X 
Beck Depression Inventory X 
CCAPS X 
COMPASS Assessment X X X 
CORE System X X X 
DSM-5 Anxiety Short Scale  

DSM-5 Anxiety Short Sca
DSM-5 Anxiety Short Scale

X 
DSM-5 Cross Cutting Symptom Short 
Scale 
DSM-5 Anxiety Short Scale

X 
DSM-5 Depression Short Scale 
 

X 
DSM-5 Mania Short Scale X 
DSM-5 Repetitive Thoughts and 
Behaviors Short Scale 

X 
DSM-5 Sleep Disturbance Short Scale X 
DSM-5 Somatic Symptom Short Scale X 
DSM-5 Substance Abuse Short Scale X 
DSM-5 Anger Short Scale X 
GAS- Global Assessment Scale X 
Hamilton Depression Rating Scale X 
IDASS-II 99 X 
IIP-C  X 
IIS  X 
OQ X X 
ORS-Outcome Rating Scale X 
PCOMS X X 
PEI-R Psychotherapy Expectancies 
Inventory Revised

X 
PHQ-15 X 
SCL-90-R X 
SEQ- Session Evaluation 
Questionnaire 

X 
SWB Questionnaire 
X 

X 
Valued Living Questionnaire X X 

Notes. ATOS: Achievement of Therapeutic Objectives Scale, BASE-6: Brief Adjustment Scale, 
CCAPS: Counseling Center Assessment of Psychological Symptoms, COMPASS, CORE: 
Clinical Outcomes in Routine Evaluation DSM-5: Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition, IDAS-II: Inventory of Depression and Anxiety Symptoms (2nd 
edition),IIP-C: Inventory of Interpersonal Problems, IIS- Inventory of Interpersonal Strengths, 
OQ: Outcome Questionnaire 45.2, PCOMS: Partners for Change Outcome Management System 
, PHQ: Patient Health Questionnaire, SCL-90-R: Symptom Checklist, 90 item, Revised, SWB 
Questionnaire: Subjective Well Being Questionnaire.  
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Table 2  
 
RDoC Domains Assessed by Existing Measures 
 
RDoC Domain Subdomain

CFQ BAI IDAS-II OQ-45 SCL-90-R IIS-64 RPI PANAS-X BIS BAS

X X X X

Responses to Acute Threat (fear) X X

Responses to Potential Harm (anxiety) X X

Responses to Sustained Threat

Frustrative Non-Reward

Loss

X X X X X X

Approach Motivation X

Initial Responsiveness to Reward Attainment X

Sustained Responsiveness to Reward Attainment X X

Reward Learning X X

X X

Attention

Perception

Declarative Memory

Language

Cognitive Control

Working Memory X

X

Affiliation and attachement

Perception and Understanding of Self

Perception and Understanding of Others

X X X

Arousal

Circadian Rhythms

Sleep and Wakefulness

Arousal and Regulatory Systems

Outcome Measure

Cognitive Systems

Positive Valence System

Negative Valence System

Systems for Social Processes
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Table 3  
 
Inventory of Interpersonal Strengths Subscale Means, Standard Deviations, and Internal 
Consistency for the Current Sample 
 
IIS Subscale Mean SD α 
Connect 3.84 1.19 .93 
Engage 3.32 1.23 .92 
Lead 3.54 1.23 .91 
Direct 3.78 1.11 .90 
Balance 4.08 .98 .83 
Restrain 4.27 .89 .83 
Cooperate 4.44 .88 .85 
Consider 4.24 1.16 .94 
Total 3.93 .91 .98 
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Table 4  
 
Undergraduate Sample Demographics (n = 101) 
 
 Variable   n (%) 
Gender   
     Male 21(20.8%) 
     Female 79(78.2%) 
     Transgender 1(1.0%) 
Race   
     White 60(59.4%) 
     Black or African American 9(8.9%) 
     Asian American 6(5.9%%) 
     Native American or Alaskan Native 2(2.0%) 
     Native Hawaiian or other Pacific Islander 0(0%) 
     Middle Eastern or North African 2(2.0%) 
     Multiracial 8(7.9%) 
     Other 14(13.9%) 
Ethnicity   
     Hispanic, Latino, or Spanish Origin 37(36.6%) 
     Not Hispanic, Latino, or Spanish Origin 64(63.4%) 
Education Level   
    Some High School 0(0%) 
    GED 0(0%) 
    High School Graduate 12(11.9%) 
    Some College 85(84.2%) 
    College Graduate 4(4.0%) 
    Some Graduate School 0(0%) 
    Graduate Degree 0(0%) 
Annual Household Income 		
    Less than $25,000 16(15.8%) 
    $25,000 to $49,999 30(29.7%) 
    $50,000 to $74,999 16(15.8%) 
    $75,000 to $99,999 16(15.8%) 
    $100,000 or more 23(22.8%) 
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Table 5  
 
Community Sample Demographics (n = 261) 
 
Variable   n (%) 
Gender   
     Male 137(52.2%) 
     Female 123(47.1%) 
     No response 1(.4%) 
Race   
    White 218(83.5%) 
     Black or African American 19(7.3%) 
     Asian American 8(3.1%) 
     Native American or Alaskan Native 1(.4%) 
     Native Hawaiian or other Pacific Islander 1(.4%) 
     Middle Eastern or North African 1(.4%) 
     Multiracial 10(3.8%) 
     Other 3(1.1%) 
Ethnicity   
     Hispanic, Latino, or Spanish Origin 12(4.6%) 
     Not Hispanic, Latino, or  Spanish Origin 248(95.0%) 
Education Level   
     Some High School 3(1.1%) 
     GED 4(1.5%) 
    High School Graduate 30(11.5%) 
    Some College 97(37.2%) 
    College Graduate 100(38.3%) 
    Some Graduate School 5(1.9%) 
    Graduate Degree 22(8.4%) 
Annual Household Income 		
    Less than $25,000 62(23.8%) 
    $25,000 to $49,999 87(33.3%) 
    $50,000 to $74,999 60(23.0%) 
    $75,000 to $99,999 26(10.0%) 
    $100,000 or more 26(10.0%) 
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Table 6  

Full Sample Demographics (N = 362) 

Variable   n (%) 
Gender 
     Male 158(43.6%) 
     Female 202(55.8%) 
     Transgender 1(.3%) 
Race 
    White 278(76.8%) 
     Black or African American 28(7.7%) 
     Asian American 14(3.9%) 
     Native American or Alaskan Native 3(.8%) 
     Native Hawaiian or other Pacific Islander 1(.2%) 
     Middle Eastern or North African 3(.8%) 
     Multiracial 18(5.0%) 
     Other 17(4.7%) 
Ethnicity 
     Hispanic, Latino, or Spanish Origin 49(13.5%) 
     Not Hispanic, Latino, or Spanish Origin 312(86.2%) 
Education Level 
    Some High School 3(.8%) 
    GED 4(1.1%) 
    High School Graduate 42(11.6%) 
    Some College 182(50.3%) 
    College Graduate 104(28.7%) 
    Some Graduate School 5(1.4%) 
    Graduate Degree 22(6.1%) 
Annual Household Income 
    Less than $25,000 78(21.5%) 
    $25,000 to $49,999 117(32.3%) 
    $50,000 to $74,999 76(21.0%) 
    $75,000 to $99,999 42(11.6%) 
    $100,000 or more 49(13.5%) 
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Table 7 
 
 Novel Items Loadings on Three Factors using Oblique Direct Oblimin with Kaiser 
Normalization Rotation  
 

Novel Items Rotated Factor Loadings 
  1 2 3 
145. I had too much energy.  .55 -.06 .54 
23. I had a hard time knowing how people would react.  .53 .22 -.05 
24. I had a hard time remembering what happened last week.  .53 .27 -.02 
34. I had a hard time making decisions.  .50 .19 -.31 
49. I cried easily.  .52 .06 -.15 
32. My interactions with my family were tense.  .51 .30 .15 
52. I felt as though I did not have a safe place to live.  .50 .23 .12 
65. I got angry and I didn't know why.  .63 .14 -.10 
67. I knew what an object was, but I was unable to name it.  .53 .02 .01 
7. My thoughts felt like they were moving very fast.  .58 -.12 -.22 
63. I daydreamed when I should have been concentrating on something.  .51 .00 -.24 
72. I felt frightened.  .59 .20 -.13 
66. I felt anxious and I didn't know why.  .51 .09 -.31 
73. When I got nervous I was short of breath.  .66 .00 -.08 
75. When I got scared, I was short of breath.  .71 -.06 .00 
76. I felt guilty for things I did.  .55 .03 -.21 
82. I had a hard time understanding what others were trying to say.  .71 .17 .08 
83. I had the urge to break or smash things.  .61 .14 .00 
77. I felt guilty.  .52 .07 -.24 
92. I was startled easily.  .64 .03 -.12 
94. I felt like I couldn't control my emotions.  .57 .21 -.21 
10. I found myself checking for safety regularly.  .57 -.18 .04 
101. I got in fights.  .68 .04 .22 
84. I felt like hurting other people.  .56 .18 .22 
118. I was afraid to go places by myself.  .64 -.01 -.01 
135. I did not feel safe in crowds.  .54 .11 -.08 
138. I forgot appointments.  .67 .01 .05 
141. I was bothered by the loss of someone or something important to me.  .53 -.05 .03 
2. I avoided talking to others.  .29 .55 -.04 
87. I found it hard to make friends.  .24 .51 -.10 
143. Things that used to make me happy haven't made me happy.  .29 .50 -.20 
5. I enjoyed being In relationships with others. -.02 .69 .03 
18. I enjoyed talking to other people. .02 .80 .06 
19. I enjoyed the company of others. .02 .77 .06 
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43. I could generally tell people's Intentions. .19 .49 .13 
55. I liked being around other people. .03 .78 -.02 
6. When I didn't get something right, I tried again. .32 .56 .10 
78. I paid attention to my friends. .08 .69 .10 
79. I spent time with friends. -.07 .74 .07 
8. I engaged in my hobbies.  .12 .50 -.10 
85. I did things that made me happy. .02 .69 -.17 
89. I found it easy to understand others' motivations. .18 .55 .02 
86. I found it easy to make friends. .02 .67 -.12 
91. I acted like a leader. -.14 .53 -.14 
103. I influenced others' opinions. -.17 .51 -.04 
11. I was good at convincing people to see things my way. -.12 .51 -.17 
111. I was good at talking to others. .13 .72 -.03 
113. I was able to come up with multiple ways to solve a problem. .07 .54 -.13 
114. I sought out things I thought would make me happy. -.06 .64 -.07 
115. I succeeded in my goals. .08 .60 -.29 
116. People were generally kind to me. .23 .58 .00 
131. .I spent time with friends. -.04 .74 .09 
134. I could tell how other people felt. .07 .59 .15 
14. When something was worth it, I worked to get it.  .15 .63 .09 
149. I liked working hard. .04 .50 -.15 
154. I was satisfied that I achieved a goal. .02 .70 -.07 
1. I worried about what might happen.  .36 -.02 -.52 
2. I was anxious.  .31 .10 -.53 
3. I was worried about the future.  .28 .01 -.58 
9. I didn't go to sleep on a regular schedule.  -.02 .00 -.62 
11. I didn't have enough energy.  .15 .14 -.65 
25. I needed a lot of sleep.  .22 -.07 -.49 
28. I had a hard time falling asleep at night.  .05 .02 -.52 
14. I didn't need a lot of sleep.  .09 .03 .50 
35. I needed a nap in the afternoon.  .06 -.02 -.57 
44. I felt anxious.  .30 .10 -.58 
33. I had a hard time waking up in the morning.  .15 -.01 -.58 
53. There were stressful events in my life.  .27 -.11 -.57 
69. I worried about the future.  .29 .00 -.59 
117. I had problems with my sleep.  -.04 .06 -.78 
133. I felt sleepy during the day.  -.02 -.01 -.80 
139. I felt tense.  .30 .18 -.51 
13. I think I got enough sleep. -.11 .19 -.65 
27. I had a lot of energy. -.12 .39 -.65 
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47. It was easy for me to fall asleep at night. .00 .12 -.53 
64. I had enough energy. .00 .31 -.64 
97. I usually woke feeling well rested. -.14 .14 -.80 
105. I got enough sleep. -.15 .14 -.76 
144. I was satisfied with my sleep. -.21 .16 -.81 
6. I avoided conflict.  -.13 -.03 -.09 
7. I was not in control of my own destiny.  .34 .29 -.15 
1. I often gave up if I didn't get something right the first time.  .49 .40 .02 
12. I often had to try things multiple times before I got them right.  .48 .02 -.23 
15. I couldn't stop thinking about my problems.  .37 .11 -.48 
16. I avoided things that made me sad.  .05 -.12 -.18 
21. I avoided things that make me nervous.  .17 .07 -.15 
22. My work/school suffered because I couldn't concentrate.  .49 .13 -.31 
26. I felt a sense of dread.  .47 .20 -.39 
3. I had a hard time achieving my goals.  .20 .40 -.38 
36. I had a hard time feeling happy.  .25 .48 -.34 
38. I had a poor memory.  .35 .30 -.23 
4. My stomach bothered me often.  .44 .09 -.20 
41. I got mad easily.  .49 .17 -.22 
39. I had a hard time remembering what I needed at the store without a list.  .39 .12 -.19 
46. It was hard for me to concentrate.  .42 .19 -.42 
5. I felt as though I was not in control of my emotions.  .49 .22 -.25 
56. I had stomach problems.  .41 .05 -.22 
57. I felt depressed.  .24 .41 -.44 
58. I was indecisive.  .47 .18 -.33 
59. When I did something that should have made me happy, it didn't.  .35 .43 -.24 
61. I felt down.  .30 .33 -.47 
62. I daydreamed often.  .37 -.07 -.21 
68. I had a hard time coming up with the word I wanted.  .45 .09 -.19 
71. I acted like a follower.  .25 .28 .01 
81. I felt hopeless.  .42 .34 -.34 
88. I found it hard to concentrate for long periods of time.  .44 .16 -.40 
9. I found it hard to concentrate.  .47 .13 -.39 
108. I tried to take everything around me in at once.  .44 -.39 -.05 
96. I got over my emotions quickly.  -.18 -.24 .31 
102. I felt nervous.  .38 .10 -.49 
104. Bad things happened to me.  .46 .17 -.21 
106. I was unlucky.  .37 .22 -.26 
109. I tried to focus on just one thing at a time.  .01 -.11 .00 
123. My goals were unattainable.  .32 .38 -.15 



 

	 46 

124. Life was hard for me.  .32 .19 -.41 
129. I felt sad.  .30 .32 -.47 
125. It took a lot to make me happy.  .31 .40 -.32 
126. It took a lot to make me cry.  -.28 -.10 .16 
13. I feel sad most days.  .31 .44 -.32 
132. I was easily awakened by noises or light.  .19 -.08 -.44 
137. I did not like to work hard.  .21 .33 -.12 
153. I woke up before I needed to.  .12 -.21 -.40 
136. I did not feel comfortable in crowds.  .42 .19 -.09 
142. If something felt good, it was probably a good thing.  -.16 -.47 -.01 
146. I had to concentrate very hard to get things right.  .40 .17 -.35 
147. I had patterns that I repeated on a regular basis.  .31 -.20 -.04 
148. I tended to keep to myself.  .03 .46 -.19 
151. I woke up too early.  .13 -.14 -.38 
155. I rarely felt guilty.  -.49 -.14 .12 
8. I never felt guilty. .42 .05 -.15 
17. I went to bed around the same time every night. -.01 .07 -.46 
29. I had a schedule that I stuck to on a daily basis. -.01 .24 -.31 
31. I had a good relationship with my family. .27 .45 -.01 
37. I had a good memory. .21 .40 -.22 
45. I regularly got enough to eat. .35 .12 -.11 
48. It was easy for me to talk to people I didn't know well. .12 .47 -.15 
51. I felt as though I had a safe place to live. .38 .29 .09 
54. I remembered most of what happened last week. .40 .26 -.05 
74. I thought that people generally had good motivations. .16 .49 -.09 
93. I was able to block out distractions when I needed to focus. .26 .29 -.35 
98. I understood why I acted the way I did. .46 .37 -.04 
107. I could do simple calculations in my head. .42 .20 -.01 
112. I was good at mental math. .26 .30 -.13 
95. I felt like I could control my emotions. .40 .37 -.24 
127. It took a lot to make me angry. .31 .18 -.17 
152. I woke up at the same time every morning. -.10 .14 -.45 

 
 
 
  



 

	 47 

 
Table 8. 
 
Novel Items Loadings on Five Factors using Oblique Direct Oblimin with Kaiser Normalization 
Rotation  
 

Novel Items                          Rotated Factor Loadings 
 1 2 3 4 5 

148. I tended to keep to myself.  .13 .52 -.10 -.26 -.20 
133. I felt sleepy during the day.  .13 -.05 .49 -.35 -.18 

27. I had a lot of energy. .02 .33 .46 -.27 -.15 
86. I found it easy to make friends. .15 .69 .03 -.07 -.15 

79. I spent time with friends. -.02 .87 -.07 .03 -.15 
97. I usually woke feeling well rested. .06 .03 .73 -.18 -.14 
144. I was satisfied with my sleep. -.06 .06 .79 -.17 -.13 
131. I spent time with friends. -.04 .87 -.10 .00 -.12 
111. I was good at talking to others. .29 .72 -.04 .00 -.11 
64. I had enough energy. .12 .22 .47 -.24 -.08 
88. I found it hard to concentrate for long periods of time.  .76 .06 .13 -.10 -.07 
78. I paid attention to my friends. .10 .78 -.05 .08 -.07 
105. I got enough sleep. -.06 .03 .83 -.13 -.06 
117. I had problems with my sleep.  .02 -.03 .66 -.29 -.06 
69. I worried about the future.  .20 -.06 .07 -.71 -.05 
3. I was worried about the future.  .18 -.05 .10 -.67 -.05 
2. I was anxious.  .16 .05 .02 -.73 -.05 
87. I found it hard to make friends.  .21 .54 -.09 -.23 -.04 
44. I felt anxious.  .12 .06 .04 -.78 -.03 
46. It was hard for me to concentrate.  .70 .07 .16 -.13 -.03 
90. I found it hard to concentrate.  .78 -.01 .09 -.15 -.02 
1. I worried about what might happen.  .17 -.06 .01 -.75 -.02 
13. I think I got enough sleep. -.05 .07 .73 -.11 -.02 
9. I didn't go to sleep on a regular schedule.  .15 -.13 .75 .05 -.02 
152. I woke up at the same time every morning. .09 .02 .62 .14 .00 
139. I felt tense.  .08 .16 .04 -.71 .00 
55. I liked being around other people. .06 .79 -.02 -.08 .00 
102. I felt nervous. .12 .09 .03 -.71 .00 
47. It was easy for me to fall asleep at night. .03 .03 .61 -.07 .00 
39. I had a hard time remembering what I needed at the store without 
a list. 

.51 .04 .02 -.10 .01 

58. I was indecisive. .57 .09 .03 -.26 .02 
28. I had a hard time falling asleep at night.  .05 -.07 .56 -.11 .03 
20. I avoided talking to others. .30 .54 -.15 -.20 .03 
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53. There were stressful events in my life. .07 -.15 .17 -.64 .03 
146. I had to concentrate very hard to get things right. .61 .03 .15 -.12 .04 
18. I enjoyed talking to other people. .06 .79 -.02 .03 .05 
63. I daydreamed when I should have been concentrating on
something.

.67 -.08 -.02 -.14 .05 

29. I had a schedule that I stuck to on a daily basis. .27 .05 .51 .23 .05 
19. I enjoyed the company of others. .00 .78 -.04 -.02 .06 
12. I often had to try things multiple times before I got them right. .55 -.07 .05 -.14 .07 
34 I had a hard time making decisions. .59 .08 .05 -.24 .07 
22. My work/school suffered because I couldn't concentrate. .63 .00 .10 -.14 .08 
54. I remembered most of what happened last week. .55 .16 .08 .12 .08 
93. I was able to block out distractions when I needed to focus. .48 .10 .26 -.06 .09 
17. I went to bed around the same time every night. .08 -.08 .73 .14 .10 
5. I enjoyed being in relationships with others. -.07 .66 .06 -.01 .10 
38. I had a poor memory. .50 .13 .18 -.03 .11 
80. I engaged in my hobbies. .04 .46 .14 -.07 .11 
15. I couldn't stop thinking about my problems. .12 .03 .03 -.72 .12 
115. I succeeded in my goals. .21 .40 .33 -.03 .15 
24. I had a hard time remembering what happened last week. .60 .14 .03 .05 .17 
114. I sought out things I thought would make me happy. -.18 .56 .17 -.07 .18 
129. I felt sad. .03 .22 .13 -.65 .18 
10. I often gave up if I didn't get something right the first time. .46 .30 -.08 -.06 .19 
154. I was satisfied that I achieved a goal. .10 .53 .25 .11 .20 
74. I thought that people generally had good motivations. .01 .39 .12 -.14 .20 
57. I felt depressed. .01 .28 .18 -.55 .22 
89. I found it easy to understand others' motivations. .08 .42 .10 -.02 .22 
134. I could tell how other people felt. .01 .45 .08 .11 .22 
26. I felt a sense of dread. .22 .06 .02 -.64 .23 
140. When something was worth it, I worked to get it. .19 .45 .13 .18 .24 
85. I did things that made me happy. -.16 .59 .24 -.18 .24 
36. I had a hard time feeling happy. .01 .34 .10 -.51 .26 
130. I feel sad most days. -.02 .30 .13 -.52 .33 
116. People were generally kind to me. .00 .44 .15 -.09 .35 
143. Things that used to make me happy haven't made me happy. .00 .36 .17 -.30 .37 
32 My interactions with my family were tense. .16 .17 -.09 -.17 .43 
145. I had too much energy. .20 -.11 -.25 .20 .44 
84. I felt like hurting other people. .11 .08 -.06 -.08 .51 
101. I got in fights. .14 -.10 -.05 -.13 .59 

Rotated factor loadings using Direct Oblimin with Kaiser Normalization. 
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Table 9  
 
RDoC Scales with Factor Loadings and Estimated Multidimensional IRT Parameters 
 

  Factor Loading Discrimination (a) Difficulty (d) 
Arousal and Regulatory Processes       
28. I had a hard time falling asleep at night.  -.56 1.62 1.64 
117. I had problems with my sleep.  -.74 3.39 2.50 
133. I felt sleepy during the day.  -.63 2.44 1.91 
64. I had enough energy.* -.59 2.39 2.43 
97. I usually woke feeling well rested.* -.84 4.45 3.52 
144. I was satisfied with my sleep.* -.94 4.94 4.16 
  

  
  

Social Processes       
148. I tended to keep to myself.  .56 1.74 .47 
5. I enjoyed being in relationships with others.* .68 2.14 -.21 
18. I enjoyed talking to other people.* .85 3.67 1.54 
55. I liked being around other people.* .83 4.08 1.45 
78. I paid attention to my friends.* .83 2.55 1.18 
131. I spent time with friends.* .91 2.73 1.23 
  

  
  

Negative Valence Systems       
1. I worried about what might happen.  -.84 3.52 -.66 
15. I couldn't stop thinking about my problems.  -.72 3.30 -.85 
44. I felt anxious.  -.80 5.30 -1.18 
53. There were stressful events in my life.  -.64 2.04 -.76 
102. I felt nervous.  -.77 3.94 -1.00 
  

  
  

Cognitive Processes       
22. My work/school suffered because I couldn't concentrate.  .75 3.26 -2.55 
34. I had a hard time making decisions.  .66 3.28 -2.38 
38. I had a poor memory.  .55 2.09 -2.07 
46. It was hard for me to concentrate.  .75 5.03 -3.59 
58. I was indecisive.  .58 3.03 -2.52 
93. I was able to block out distractions when I needed to focus.* .60 2.46 -1.90 
* Indicates reverse scored items.  
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11. I didn't have enough energy.

Disagree Neutral Agree 

Figure 1. Sample novel item.
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