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Previous research has revealed heterogeneity in outcome trajectories among individuals 

seeking psychotherapy. However, questions remain as to the number, nature, and predictors of 

these trajectories. Therefore, the present study had three aims: 1) to identify heterogeneous latent 

groups among treatment trajectories of 212 clients with major depressive disorder (MDD) 

seeking psychotherapy at a community mental health training clinic; 2) to identify significant 

associations between clinical and demographic variables and group membership; and 3) to 

identify correlations between trajectory shape and positive treatment outcome. Prior to treatment, 

participants provided demographic information and completed symptom severity ratings. Once 

in treatment, participants completed a self-report of distress via the Outcome Questionnaire (OQ-

45) at every session. Growth mixture modeling was utilized to identify distinct patient subgroups 

based on outcome trajectories among the sample. Three distinct latent classes of treatment 

trajectory were identified, providing evidence of heterogeneity in treatment trajectories among 

individuals with MDD. Baseline distress, pre-treatment work problems, and sleep difficulties 

were found to be predictive of an individual's membership in a specific trajectory group. Finally, 

specific shapes of change, namely early response and sudden gains, were associated with 

positive treatment outcome. Findings from this study can be used to identify patients at risk for 

treatment failure, allowing clinicians to intervene earlier to enhance mid-treatment feedback and 

prognosis. 
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CHAPTER 1 

INTRODUCTION 

The present work discusses trajectories of psychotherapy change and their association 

with psychotherapy outcome among individuals seeking treatment for major depressive 

disorder (MDD) in a community mental health clinic. To provide background for the current 

work, a clinical description of MDD is discussed, including its prevalence and cost to society. 

Second, the work provides an overview of aggregated and disaggregated patterns of change in 

psychotherapy. Evidence for multiple subpopulations among individuals with MDD engaged in 

psychotherapy, and their respective trajectories, are discussed. Then, this work bridges the 

previous sections by examining predictors of psychotherapy outcomes and their relationship to 

trajectory group membership. Following this introduction, the aims, methodology, and results for 

a study exploring change trajectories and their predictors among patients with MDD in a 

community mental health training clinic are outlined and discussed. 

Major Depressive Disorder 

Clinical Description of Major Depressive Disorder 

The Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5; American 

Psychiatric Association [APA], 2013) is the most extensively supported nomenclature utilized by 

both researchers and clinicians in the diagnosis and classification of mental disorders. The DSM-5

identifies six broad classes of depressive disorders, including major depressive disorder 

(MDD). 

MDD is marked by the occurrence of one or more major depressive episodes (MDE). An 

MDE is defined by the occurrence of five or more symptoms, which must include persistent 

depressed mood and/or anhedonia, most of the day, nearly every day, during the same 2-week 
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period and must represent a change from previous functioning. Domains affected during an MDE 

are cognitive (e.g., low self-esteem, helplessness, diminished concentration and attention), 

affective (e.g., dysphoric mood, anhedonia), and social-occupational and/or motivational (e.g., 

social withdrawal) and are associated with clinically significant distress or impairment. The 

DSM-5 identifies other symptomatic criteria, which affect the aforementioned domains, 

including: significant weight loss or weight gain; insomnia or hypersomnia nearly every day; 

psychomotor agitation or retardation nearly every day; fatigue or loss of energy nearly every day; 

feelings of worthlessness or excessive or inappropriate guilt; diminished ability to think, 

concentrate, or make decisions nearly every day; and recurrent thoughts of death, suicidal 

ideation, or a suicide attempt. MDD is associated with a number of additional psychiatric 

symptoms. For instance, among adults, MDD has been linked to anxiety, phobias, excessive 

rumination, excessive worry over physical health, complaints of pain, tearfulness, irritability, 

brooding, and high mortality rates (APA, 2013). 

A depressive disorder is not limited to MDD. Other depressive disorders can include: 

disruptive mood dysregulation disorder; persistent depressive disorder (dysthymia); premenstrual 

dysphoric disorder; substance/medication-induced depressive disorder; depressive disorder due 

to another medical condition; other specified depressive disorder; and unspecified depressive 

disorder, which is diagnosed for individuals when full criteria for MDD or another depressive 

disorder are not met, but a number of symptoms are severe enough to warrant a diagnosis. 

Additionally, any diagnosis of a depressive disorder may be characterized by the presence of 

several specifiers related to associated symptoms and clinical course. These specifiers include: 

anxious distress, mixed features of a manic or hypomanic episode, melancholic features, atypical 

features (e.g., mood reactivity), psychotic features, catatonia, peripartum onset, seasonal pattern, 



3 

remission status, and severity. 

Prevalence and Costs 

MDD and other mood disorders are among the leading contributors to disease burden in 

developed countries, and are projected to be ranked among the leading contributors to disability 

worldwide within the next 20 years (Mathers & Loncar, 2006; Murray and Lopez, 1997).  

According to data from the National Comorbidity Survey Replication (NCS-R; Kessler and 

Merikangas, 2004), lifetime prevalence of MDD has been estimated to be as high as 14.4% 

(Kessler, Petukhova, Sampson, Zaslavsky, & Wittchen, 2012), with an average age of onset near 

30 (Kessler, Berglund, Demler, Jin, & Walters, 2005). The 12-month prevalence rate for MDD 

among adults aged 18-64 living in the United States is 7.7% (Kessler et al., 2012). Overall, these 

percentages set the number of Americans directly affected by MDD in the millions. 

Depressive disorders are not only a domestic problem, but are observed at high rates 

globally. According to the World Health Organization (WHO) World Mental Health Survey 

Initiative, lifetime prevalence of mood disorders was estimated to be as high as 14.9% 

(Merikangas et al., 2011). In general, the global 12-month prevalence rate for all mood disorders 

was as high as 7.1%. For MDD in particular, the 12-month prevalence was estimated at 5.6%. 

The prevalence rates of depressive disorders may in fact be more common than estimates 

in the aforementioned studies suggest. Lifetime prevalence rates of mental health disorders have 

been found to be approximately twice as high in prospective longitudinal studies when compared 

to research utilizing retrospective surveys (Moffitt et al., 2010). 

A severe depressive episode can result in impaired functioning, and in rare instances 

these functional impairments may persist for years after the episode has resolved (Coryell et al., 

1993; Fagiolini et al., 2005). The nature of functional deficits can be complex and varies greatly 
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among individuals. Impacts are commonly found in a myriad of areas in a person’s life. For 

example, MDD negatively impacts health (Druss, Rosenheck, & Sledge, 2000; Gameroff & 

Olfson, 2006; Spitzer et al., 1995; Skaff, et al., 2009) and overall well-being of affected 

individuals (Guan, Deng, Cohen, & Chen, 2011; IsHak, et al., 2013). Furthermore, MDD poses a 

serious risk to affected individuals’ health and safety. It is associated with increased use of 

healthcare services (Donohue and Pincus, 2007), and with increased rates of suicide, elevated as 

much as four times that of non-affected individuals (Angst, Staussen, Clayton, & Angst, 2002; 

Bostwick & Pankratz, 2000). Finally, comorbidity with other mental disorders also has been 

associated with poor prognostic outcomes (e.g., less reduction in symptom severity and distress) 

among individuals with MDD (Cuijpers, van Lier, van Straten, & Donker, 2005). Lifetime 

comorbidity is highly prevalent in MDD (Brown, Campbell, Lehman, Grisham, & Mancill, 

2001; Kessler et al., 2005; Merikangas et al., 2011). Among adults with a lifetime diagnosis of 

MDD, almost 75% experience comorbidity with at least one other disorder, including 59.0% 

with an anxiety disorder, 31.9% with an impulse control disorder, and 24.0% with a substance 

use disorder (Kessler et al., 2003). 

MDD can also negatively affect an individual’s vocational output (Goetzel, Hawkins, 

Ozminkowski & Wang, 2003; Hung et al., 2008; Lerner, et al., 2004; Wang et al., 2014) or social 

responsibilities (Coryell et al., 1993; Spitzer et al., 1995; Saarijärvi, et al., 2002). MDD 

constitutes a significant financial burden to both the affected individual and to the economy. 

Indeed, MDD is among the greatest contributors to absenteeism and diminished work 

productivity, with an average of 27.2 lost workdays per affected individual each year (Kessler et 

al., 2006). The total burden has been estimated to be in excess of 83 billion dollars per year in the 

US (Greenberg et al., 2005). 



5 

Age of onset for MMD can influence both the expression and course of the disorder. 

According to Kessler et al. (2005), the average age of onset is 32 years for MDD. As a trend, age 

of onset appears to be inversely related to a number of indicators of illness, including: social 

impairment, occupational function, medical and psychiatric comorbidity, frequency of lifetime 

depressive episodes and suicide attempts, symptom severity, and functional impairment (Zisook 

et al., 2007). 

Treatment Trajectories 

Change in Psychotherapy 

The processes and mechanisms of change via psychotherapy are multifaceted. Different 

therapeutic orientations are influenced by various schools of thought, and subsequently lead to 

different theories of change within psychotherapy. Despite the proliferation of psychotherapies 

and their varied theories of change, many psychotherapies produce demonstrable changes in 

individuals (Kazdin & Weisz, 2003; Lambert, 2004; Nathan & Gorman, 2007). Individuals can 

experience changes in a number of areas, including: symptomatic distress, cognition, behavior, 

and education, as well as physical, social, and emotional functioning. Although it is well 

documented in the psychotherapy literature that therapy can elicit change in individuals, the 

processes and mechanisms behind change continue to require more attention. 

The transtheoretical model (TTM) attempts to integrate change processes across 

predominant theories of psychotherapy. The model incorporates commonly occurring 

mechanisms of change (Prochaska & Di Clemente, 1982), including: consciousness raising (e.g., 

feedback and education), choice (e.g., commitment to change), catharsis (e.g., corrective 

emotional experiences and dramatic relief), conditional stimuli (e.g., counter-conditioning and 

stimulus control), and contingency control (self/environmental reevaluation and reinforcement 
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management). Many, if not all, of these mechanisms of change are integral components of 

efficacious treatments, and incorporate core ideals of established theories of psychotherapy, such 

as psychoanalytic (Freud, 1959), behaviorism (Skinner, 1971), and humanistic theories (Rogers, 

1951). 

The aforementioned mechanisms of change are expected to occur at varying levels 

throughout treatment, depending on which stage of change an individual client is on. These 

stages of change include: the precontemplation stage, which occurs when an individual is not 

currently considering change; the contemplation stage, which occurs when an individual is 

beginning to acknowledge problem behaviors and considers what it would take to change; the 

preparation stage, which occurs when an individual commits to making a change, but has not yet 

begun to change; the action stage, which occurs when an individual actively begins to change 

their behavior; the maintenance stage, which occurs when an individual has made a change, but 

requires continued practice to maintain the change; and the termination stage, which occurs when 

the individual no longer requires the aid of a therapist in maintaining adaptive and helpful 

behaviors resulting from the previous change. 

Although therapeutic theory provides a foundation to approach psychotherapy, it is not 

sufficient in itself. The TTM of psychotherapy acknowledges the dynamic between client and 

therapist. The TTM assumes variability among clients regarding therapeutic content. Each 

individual client enters treatment with a unique personal history, environment, and personality 

initially unknown to the therapist. In this way, the client can be viewed as the expert on the 

content requiring change, while the therapist can be viewed as the expert of the processes that 

lead to change (Prochaska & Di Clemente, 1982). 

Another issue researchers encounter when studying change in psychotherapy is 
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determining at what point change has become clinically significant. Clinically significant change 

has been defined as the extent an individual moves from outside the range of a dysfunctional 

population or within the range of a functional population (Jacobson, Follette, & Revenstorf, 

1984). Clinical significance has been measured in a number of ways, including reduction or 

elimination of symptoms (Kazdin & Wilson, 1978) and normative functioning at termination 

(Kendall & Norton-Ford, 1982; Nietzel & Trull, 1988). However, Jacobson and Truax (1991) 

proposed the reliable change (RC) index as a standardized method for determining whether the 

magnitude of change for a specific client is statistically reliable. The RC index is a statistic used 

to determine if change is statistically significant. It is defined as the change in an individual’s 

outcome score, divided by the standard error of the difference between the two test scores. 

The Illusion of Linear Change 

The notion that change in symptom distress is gradual and linear has influenced 

psychotherapy research for years. For example, one aspect of psychotherapy is the provision of a 

safe and stable environment for individuals to build confidence and resources over time that 

allow for change. This idea has influenced psychotherapy researchers to focus on overall sample 

averages and effect-size measurements (Krause, Howard, & Lutz, 1998; Leon, Kopta, Howard, 

& Lutz, 1999). Indeed, such an approach is often built into the design of randomized control 

trials, an approach that can constrain the number of research questions one can ask and the 

number of analyses one can utilize. Variables predicting change are often recorded only once or 

twice (i.e., before and after treatment) prior to analysis. Furthermore, pre-post designs are only 

able to capture a moment in time of the change process, making discontinuous change difficult to 

detect in correlational and ANOVA-based analyses (Nowak & Vallacher, 1998). These pre-post 

approaches often view individual variability as error in analyses examining aggregate data 
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(Collins & Sayer, 2000), which assumes homogeneous treatment effects and can obscure 

potential heterogeneity in individual outcome trajectories of patients. Individuals within sample 

groups may not be as homogeneous as researchers assume with these designs; each individual 

has a unique personal background, treatment experience, and response to treatment. 

Conversely, many researchers have posited psychotherapy theoretically adheres to the 

principle of destabilization before change (Hager, 1992; Hayes & Strauss, 1998; Mahoney, 1991; 

Schiepek, Frickle, & Kaimer, 1992). Specifically, therapy provides the opportunity for 

interventions designed to arrest, challenge, and disrupt patterns of cognition and behavior. Thus, 

as psychotherapy appears to mimic other natural processes of change by allowing for both linear 

and nonlinear trajectories, it would be expected that nonlinear trajectories in psychotherapy 

would be preceded by systemic instability and the disruption of linear trajectories (Schiepek et 

al., 2003). 

Although change can be viewed as steady and incremental, sudden and dramatic change 

occurs in many natural systems and is often preceded by periods of disturbance and mutability. 

Individual change patterns characterized by points of acceleration, deceleration, and plateau can 

be incorporated into theoretical models that acknowledge individual change (Collins, 2006). 

Examining outcome data from a more nuanced perspective allows researchers and clinicians to 

identify how and when specific patients respond to specific dosages of psychotherapy, and 

ultimately to better predict individual patient psychotherapy outcomes by identifying patients at 

risk for treatment failure. 

Clinical Relevance of Heterogeneous Groups 

Some researchers have advocated for the benefit of using analyses that capture the 

dynamics of change and classify patients into clinically relevant subgroups with different 
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symptom trajectories (Gude & Havik, 2000; Hayes, Laurenceau, Feldman, Strauss, & 

Cardaciotto, 2007; Jenson, Mortensen, & Lotz, 2014; Lutz, Stulz, & Köck, 2009). 

An emphasis on common response patterns of patients undergoing psychotherapy offers a 

preponderance of benefits for clinical practice and research (Morral, Iguchi, Belding, & Lamb, 

1997; Rubel, Lutz, & Schulte, 2013). 

First, divergent treatment response trajectories may elucidate distinct treatment effects for 

specific groups of clients (Cuijpers, van Lier, van Straten, & Donker, 2005; Lutz, Stulz, & Köck, 

2009; Stulz, Gallop, Lutz, Wrenn, & Crits-Christoph, 2010). Such information could allow 

clinicians to predict which clients are appropriate candidates for psychotherapeutic intervention, 

as well as which treatments could be most effective for a particular client. 

Second, patterns of early treatment response have been found to be predictive of ultimate 

treatment outcome (Lutz, Stulz, & Köck, 2009; Stulz, Lutz, Leach, Lucock, & Barkham, 2007), 

which is helpful information for clinicians when determining reasonable prognosis for treatment. 

Furthermore, practicing clinicians could compare the treatment trajectories of their clients to 

common response trajectories in order to more appropriately gauge their clients’ progress (Lutz, 

Stulz, Martinovich, Leon, & Saunders, 2009). Such comparisons would provide an indicator of 

progress and reasonable expectations of change for both the client and the clinician. 

Finally, assuming access to specific intake variables, practicing clinicians could quickly 

identify the expected treatment trajectory of their client for a given treatment and administer the 

most auspicious treatment for that individual (Lutz et al., 2006). Indeed, the implementation of 

improved methods for pairing clients with treatments could ultimately provide better care to 

those seeking psychotherapy. 

Heterogeneity in Treatment Response 
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The process of change in psychotherapy, specifically the reduction of symptoms and the 

distress they elicit, does not appear to function the same for every individual. A central theory for 

the exact number and shape of multiple trajectories of psychotherapy has not been identified. 

However, at its foundation, such a theory assumes heterogeneity among individuals engaged in 

psychotherapy, and thus multiple trajectories of change. If, for example, one were to hypothesize 

homogeneity among individuals receiving psychotherapeutic treatment, everyone would 

experience change in the same way and a one-trajectory model would be assumed. The dose-

effect model of psychotherapy appears to capture this idea. A psychotherapy dosage model was 

introduced by Howard, Kopta, Krause, and Orlinsky (1986). This model operationalized dose as 

the number of therapy sessions and effect of treatment as the percentage of patients who 

demonstrated improvement. In this model, dosage was theorized to be “related to exposure to the 

active ingredients (e.g., interpretations, reinforcements, empathic reflections) in any type of 

psychotherapy” (Kopta, Howard, Lowry, & Beutler, 1994). The “active ingredients” listed above 

vary in nature and frequency, exacerbating difficulties in measurement. However, the therapeutic 

session creates a more easily quantifiable unit of measure. The dose-effect model of 

psychotherapy has been found to demonstrate similar patterns of treatment response in multiple 

settings, including training clinics (Callahan & Hynan, 2005). 

The next rational hypothesis for trajectories of change would be a two-trajectory model. 

In one such a model, one trajectory would consist of individuals who respond to treatment, and 

another trajectory would consist of individuals who do not respond to treatment. Evidence 

suggesting such a model was found by Sakurai and colleagues (2013) when investigating 

depression ratings among individuals with MDD who were enrolled in a psychopharmacological 

drug trial. An alternative two-trajectory model could assume all individuals respond to treatment, 
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with one trajectory consisting of individuals who demonstrate rapid response to treatment, and 

another trajectory consisting of individuals who demonstrate slower response to treatment. 

Gildengers and colleagues (2005) found such a pattern in depression ratings among elderly 

individuals with MDD who received 12 weeks of psychotherapy. 

A three-trajectory model of psychotherapeutic change would be likely to blend the two 

examples of two-trajectory models discussed above. Under this model, one trajectory would 

consist of individuals who respond quickly, strongly, or both; one trajectory would consist of 

individuals who respond slowly, mildly, or both; and one trajectory would consist of individuals 

who demonstrate little or no response to treatment at all. Evidence for a three-trajectory model 

have been identified in depression ratings among individuals with MDD receiving 12 weeks of 

psychotherapy (Bogner, Morales, Reynolds, Cary, & Bruce, 2012; Stultz et al., 2010). 

Once a model incorporates four or more trajectories of change, it begins to exhibit a sharp 

increase in the number of potential permutations. Models with four or more observed trajectories 

might include those with no response, mild and rapid response, moderate and rapid response, 

strong and rapid response, mild and delayed response, moderate and delayed response, strong 

and delayed response, or the worsening of symptoms over time. Furthermore, there exists the 

potential for similar trajectories to coexist within the same model. For example, one study found 

six distinct trajectories of change for depression ratings among elderly individual with MDD, yet 

three trajectories demonstrated a unique pattern of no response (Cui et al., 2008). Specifically, a 

group who began treatment categorized as non-depressed remained non-depressed, a group who 

began treatment with minor depression remained in that category, and a group who began 

treatment with major depression remained in that category. 

A final hypothesis for trajectories of psychotherapeutic change would utilize a model 
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with no groups, wherein each individual follows their own, unique trajectory. This type of model 

would need to assume the presence of too many relevant and contributing variables, ultimately 

failing to holistically map individuals into specific trajectory groups. However, such a model is 

unlikely to appropriately represent reality, as previous studies have already found individuals to 

cluster into latent groups (Gude & Havik, 2000; Hayes, Laurenceau, Feldman, Strauss, & 

Cardaciotto, 2007; Jenson, Mortensen, & Lotz, 2014; Lutz, Stulz, & Köck, 2009). 

Analyzing Patterns of Change 

In order to utilize analyses that capture the dynamics of individual change, researchers 

must collect repeatedly-measured, longitudinal data. Without multiple assessments over time, the 

reliability of the measure of change is reduced, as it can be difficult to distinguish true change 

from measurement error (Singer & Willett, 2003). Research on discontinuous change demands 

continuous assessment throughout the change process and a focus on individual trajectories, as 

opposed to group means. Such a methodology would be a move away from the dominant designs 

currently used in psychotherapy research (i.e., randomized control trials relying on aggregate 

pre-mid-post data). At its best, psychotherapy research is used to inform researchers and 

clinicians as to which methods work best, and with whom. Overreliance on aggregate data and 

group mean comparisons dilutes the effectiveness of the conclusions drawn from the research, 

and fosters an errant, one-size-fits-all mentality around the findings. At its roots, psychotherapy 

research has historically focused on single-subject designs (Herson & Barlow, 1976; Kazdin, 

1982; Molenaar, 1987), and a return to such methodology, coupled with frequent assessment, can 

provide a nuanced approach aimed at furthering our understanding of when, where, and how 

change occurs, and which variables enable and impede change. 

A number of reliable and valid modern methods for examining change in psychotherapy 
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have been developed in recent years, such as individual growth curve modeling (Singer & 

Willett, 2003). Individual growth curve modeling yields an aggregate growth curve based on 

multiple individuals and has historically been used to examine trajectories of change, as well as 

covariates, which serve as mediators and moderators of change. Individual growth modeling 

accomplishes these tasks by first fitting a regression model to the repeated measures data of each 

individual in order to capture within-person change. Next, it estimates individual variability 

around average parameters of change, which can be modeled with covariates to predict the shape 

and rate of change over time (Laurenceau, Hayes, & Feldman, 2007). 

Individual growth curve modeling is an effective way to model longitudinal trajectory of 

an entire sample, but it is limited by the assumption that all members of the sample stem from 

the same population. Such an assumption can complicate psychotherapy research findings, as an 

aggregated trajectory does not allow for heterogeneous subgroups to exist within a sample. An 

alternative method, growth mixture modeling (GMM; Muthén, 2001, 2004), allows for multiple 

trajectories, each associated with a different subpopulation, and each defined by their own class-

specific parameters. This approach allows for individual variation around latent trajectory 

classes, instead of one trajectory associated with the entire sample. Each subpopulation 

represents a latent categorical variable, which can serve as a moderator of therapy outcome. 

Psychotherapy researchers can utilize GMM to examine the nature and number of potential 

trajectories, as well as predictors and outcomes of class membership (Krause, Howard, & Lutz, 

1998). Other methods for identifying multiple trajectory classes, such as post-hoc cluster 

analyses of growth parameters, assume error-free classification of individuals and are thus 

considered inferior approaches by some researchers (Laurenceau, Hayes, & Feldman, 2007). 

Another method of capturing individual change in psychotherapy is dynamical systems 
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modeling (Kaplan & Glass, 1995). Similar to GMM, this approach also allows for multiple 

trajectories within a sample, but dynamical systems modeling differs from GMM in several 

ways. First, it does not assume unbounded increases and decreases in the outcome variable 

across time. It also assumes a homeostasis, or equilibrium point, within the trajectory and is 

capable of modeling regular oscillations or sudden shifts in outcomes that cannot be modeled 

effectively with growth curve modeling approaches. 

Despite these benefits, dynamical systems modeling has only been applied to a handful of 

psychotherapy studies (e.g., Schiepek et al., 2003; Vallacher et al., 2002; Wikiewtiz & Marlatt, 

2007). The lack of proliferation of this approach is likely to be caused by several factors. First, a 

large number of observations are required per individual in dynamical systems modeling (Boker, 

2001). Second, the literature examining this method is predominantly outside of the 

psychotherapy literature and the analyses required to use this method are highly complex 

(Laurenceau, Hayes, & Feldman, 2007). 

One aspect of utilizing a dynamical systems modeling approach focuses on explaining the 

fundamentals of pattern formation and change across a multitude of domains and systems. 

Nonlinear dynamical systems theory does this by examining the set of components that make up 

a system, which interact and constantly change over time (Thelen, 1995; Vallacher, Read, and 

Nowak, 2002). Typically, perturbation studies are conducted to examine this type of change. In 

such studies, frequent measurement of the variables of interest occurs throughout the experiment. 

Once homeostasis and constancy are captured during baseline assessment, the system can be 

disrupted and examined in transition, allowing for increased understanding of the system 

organization and the variables affecting change (Kelso, 1997; van Greet, 1998). 

Studies of perturbations in dynamical systems research have identified an important type 
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of disruption known as a critical fluctuation, which has been used to identify and predict change 

within systems (Bak & Chen, 1991; Schiepek, Eckert, & Weihrauvh, 2003). When a stable 

system becomes challenged beyond its ability to incorporate, the disturbed system demonstrates 

increased variability in behavior before assimilation and reorganization can occur. Disturbed 

systems are characterized by destabilization, allowing the system to incorporate new information 

and restructure toward more adaptive compositions. Regarding patients engaged in 

psychotherapy, they may vacillate between old, maladaptive patterns and new, adaptive patterns 

of behavior until they achieve a stable state of reduced variability (Kelso, 1997; Thelen & Smith, 

1994). For example, within the field of personality and social psychology, Vallacher et al., 

(2002) found evidence for the contribution of variability in the dynamics of cognition, affect, 

personality, and interpersonal/group interactions. Another example of discontinuous change 

examines dramatic life changes as a result of accumulated discontent with one’s current life 

experiences. Miller (2004) reported individuals affected by substance abuse report sudden, life-

altering changes associated with their recovery. Miller and colleagues refer to these changes as 

“quantum changes,” and describe them as strong and persistent shifts in worldview and behavior. 

The authors state this change typically follows an interruption of one’s normal experience, such 

as the loss of a loved one, sustained distress, or desperation. Baumeister, (1994) referred to this 

period as the “crystallization of discontent.” Baumeister posited such a period to be the 

accumulation of negative experiences over a significant period of time, which can increase 

individual distress and serve as a catalyst to change (Bauer, McAdams, & Sakeda, 2005; 

Baumesiter, 1991). In general, change appears to follow disruption. Identifying periods of 

change can allow researchers to examine both the variables changing and the variables 

influencing change to better understand the mechanisms of change. 
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Patterns of Discontinuous Change 

Research examining nonlinear change among individuals with depression has identified 

three patterns of discontinuous change, which have significantly predicted the improvement of 

depressive symptoms during cognitive behavioral therapies. Specifically, these patterns are 

referred to as (a) early rapid response, (b) sudden gains, and (c) depression spike. Early rapid 

response describes a significant drop in depressive symptoms by the fourth session, followed by 

a flat, linear trajectory. This response pattern was first identified by Ilardi and Craighead (1994) 

and has since been used to predict symptom improvement for other mental disorders, including: 

panic disorder (Penava, Otto, Maki, & Pollack, 1998), alcohol abuse (Breslin, Sobell, Buchan, & 

Cunningham, 1997), and bulimia (Grilo, Masheb, & Wilson, 2006). Further, rapid response has 

been associated with changes in hope (Ilardi & Craighead, 1994; Hayes, Feldman, Beevers, 

Laurenceau, Cardaciotto, & Lewis-Smith, 2007) such that individuals who experienced rapid 

early response were characterized by significantly greater hope (as assessed on multiple 

occasions) than individuals who did not experience such a pattern. 

The second identified pattern of discontinuous change has been referred to as sudden 

gains (Tang & DeRubeis, 1999). A sudden gain typically occurs early in treatment and is 

identified by a significant improvement in symptoms, which remains constant, between two 

individual sessions. Sudden gains are an example of discontinuous change that is easily missed 

when aggregate data is analyzed. Several studies have found between 39-46% of individuals 

experienced sudden gains between sessions, and that these gains significantly predicted symptom 

improvement (Tang & DeRubeis, 1999; Tang, DeRubeis, Beberman, & Pham, 2005). However, 

these researchers noted the appearance of gradual and linear change when averaged symptom 

change was examined in a pre-mid-post design. In addition to symptom improvement, sudden 
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gains have also been associated with improved social functioning by the end of a multitude of 

treatments, including supportive-expressive therapy (Tang, Luborsky, & Andrusyna, 2002), 

systematic behavioral family therapy (Gaynor et al., 2003), CBT for recurrent and atypical 

depression (Vittengl, Clark, & Jarrett, 2005), and non-manualized psychotherapies in routine 

clinical practices (Stiles et al., 2003).  

The third identified pattern on discontinuous change was identified by Hayes and 

colleagues (2005) and has been referred to as a depression spike. A depression spike can be 

described as a sudden significant increase in depressive symptoms, which peaks and then 

declines. The authors observed a cubic pattern of symptom change in individuals treated with 

exposure-based cognitive therapy for depression. The cubic pattern was characterized by a rapid 

response pattern and leveling-off of symptoms, then a depression spike during the exposure 

portion of treatment, followed by another decline of symptoms. The authors likened depression 

spikes to the anxiety spike pattern observed in many exposure-based therapies (Heimberg & 

Becker, 2002). Similar to rapid responses and sudden gains, depression spikes were associated 

with improved symptoms at the end of treatment. Finally, it was found that individuals who 

experienced a depression spike were involved in greater amounts of cognitive and emotional 

processing than individuals who did not experience a depression spike. 

Evidence for Multiple Trajectories of Change 

Some researchers have begun to examine individual change trajectories to identify 

nonlinear and discontinuous patterns through analysis of data produced by frequent outcome 

assessment. This research examines nonlinear change of symptoms across multiple disorders, 

including: anxiety disorders (Gilboa-Schechtman & Foa, 2001; Heimberg & Becker, 2002; 

Nishith, Resick, & Griffin, 2002), personality disorders (Stiles et al., 2004; Strauss et al., 2006; 
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Hayes et al., date), substance use disorders (Hufford, Witkiewitz, Shileds, Kodya, & Caruso, 

2003; Witkiewitz & Marlatt, 2007), and mood disorders (Ilardi & Craighead, 1994; Hayes, 

Beevers, Feldman, Laurenceau, & Perlman, 2005; Tang & DeRubeis, 1999; Tang, DeRubeis, 

Beberman, & Pham, 2005). Furthermore, researchers have examined therapy trajectories, 

without an emphasis on specific diagnoses, and found similar trajectory variation among the 

samples studied (Gude & Havik, 2000; Stulz, Lutz, Leach, Lucock, & Barkham, 2007). 

The following are two examples of studies that focus on therapy trajectories among 

individuals receiving treatment for mental illness, irrespective of diagnosis. Gude and Havik 

(2000) focused on the identification of patient treatment trajectory subgroups and their 

correlates. They examined psychotherapy trajectories of 458 inpatients, with an emphasis on 

variation in course and outcome throughout treatment, as well as between discharge and a 1-year 

follow up. Patients were treated for a variety of long-standing disorders, including mood, 

anxiety, and personality disorders. The authors utilized the SCL-90 Global Severity Index (GSI) 

to measure overall outcome at admission (M = 1.54), discharge (M = 1.02), and follow-up (M = 

1.07), with no significant differences found between discharge and follow-up. When the authors 

examined their data via cluster analysis, they distinguished four different patterns of change 

among the participants: early improvement within treatment, late improvement near or following 

discharge, improvement during treatment with relapse during follow-up, and severe chronic 

course. Similar to previous research, baseline SCL-90 GSI was strongly associated with 

trajectory membership (Bryan et al., 2012), although several other variables were also found to 

be significantly associated with symptom trajectory when controlling for baseline GSI. Pre-

hospitalization employment status was found to be positively associated with improved outcome 

and negatively associated with delayed response to treatment and chronic symptomatic distress. 
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Personality disorders, especially Cluster C personality disorders, and anxiety disorders were 

found to be associated with poorer outcomes in this sample, lending support to the notion that 

co-morbidity is related to less favorable outcomes (Shea, Widiger, & Klein, 1992; Reich & 

Vasile, 1993; Hardy, Barkham, Shapiro, Stiles, & Rees, 1994). Conversely, other variables with 

expected associations demonstrated no significant relationship with trajectory membership (i.e., 

marital status and participation in aftercare programs). 

Another example can be found in the work of Stulz and colleagues (2007), who used 

GMM to analyze early treatment trajectories of 192 outpatients treated for a variety of mental 

health concerns under routine clinic conditions across multiple time points. The researchers 

analyzed treatment progress at each of the first six sessions and identified five patterns of early 

change among patients: high initial impairment, low initial impairment, early improvement, 

medium impairment with continuous treatment progress, and medium impairment with 

discontinuous treatment progress. Clients in the early improvement group were found to improve 

the most among all groups, while those with high initial impairment and no early change 

experienced longer treatment and the least amount of improvement. Pretreatment depression and 

anxiety symptoms, as well as age, were found to be associated with group membership regarding 

the shape of early change trajectory. 

Trajectories among Individuals with Major Depressive Disorder 

The aforementioned studies highlight therapy trajectories among individuals receiving 

treatment for mental illness, irrespective of diagnosis. The remainder of this work  focuses on 

reviewing nonlinear change among individuals experiencing depressive symptoms (for a more 

comprehensive review of nonlinear change among other disorders, see Hayes et al., 2007). 

Several studies have examined subclass heterogeneity of psychotherapy trajectory 
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outcomes among individuals with MDD (see Table 1). These studies have found as few as two 

and as many as six treatment trajectory subgroups, which can be identified by their intercept, 

slope, and curve. In general, the current work has identified five common themes among these 

trajectories. These themes include: a subgroup with little or no response to treatment; a subgroup 

with moderate response to treatment; a subgroup with a strong or rapid response to treatment; a 

subgroup with a delayed, but positive (improving) response to treatment; and a subgroup with a 

negative (worsening) response to treatment. These studies have varied in methodology, with 

differences seen in sample, study duration, outcome measure, and statistical analysis (see Table 

1). 

The samples utilized in these studies primarily pull from outpatient treatment settings, but 

vary in their demographics. For example, some studies focused solely on elderly individuals with 

MDD (Bogner, Morales, Reynolds, Cary, & Bruce, 2012; Cui, Lyness, Tang, Tu, & Conwell., 

2008; Dew et al., 1997; Dew et al., 2001; Gildeners et al., 2005; Liang, Xu, Quinones, Bennett, 

& Ye, 2011). The studies also vary regarding the duration of symptom assessment, with studies 

lasting 6 weeks (Liang et al., 2011), 12 weeks (Gildeners et al., 2005; Stulz et al., 2010; Vittengl, 

Clark, Thase, & Jarrett, 2013), 14 weeks (Sakurai et al., 2013), 16 weeks (Dew et al., 2001; Lutz 

et al., 2009), 18 weeks (Dew et al., 1997; Rubel, Lutz, & Schulte, 2015). Studies of longer 

duration assessed symptoms over the course of approximately six months (Thibodeau, Quilty, De 

Fruyt, De Bolle, Rouillon, & Bagby, 2015), one year (Bogner et al., 2012; Cuipers et al., 2005; 

Wardenaar, Conradi, & de Jonge, 2014), or two years (Cui et al., 2008). The majority of studies 

used outcome measures specifically targeting depression symptom severity (Bogner et al., 2012; 

Cui et al., 2008; Dew et al., 1997; Dew et al., 2001; Gildeners et al., 2005; Liang et al., 2011; 

Sakurai et al., 2013; Stulz et al., 2010; Thibodeau et al., 2015; Wardenaar et al., 2014), while 
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others used outcome measures targeting general symptomatic distress (Cuipers et al., 2005; Lutz 

et al., 2009; Rubel et al. 2015). Finally, studies differed in their choice of statistical analysis, with 

some researchers utilizing cluster analysis (Cui et al., 2008; Dew et al., 1997; Dew et al., 2001;), 

and others use GMM (Bogner et al., 2012; Cuipers et al., 2005; Lutz et al., 2009; Rubel et al., 

2015; Stulz et al., 2010; Thibodeau et al., 2015; Wardenaar, 2014). 

Previous research examining trajectory subgroups among individuals with MDD are not 

without their limitations. First, the statistical analyses used in these studies are typically difficult 

to replicate, as demonstrated by the wide and diverse trajectory groups identified in previous 

studies (see Table 1). Although common themes are seen between each of these studies, they do 

not yield exactly the same type and number of trajectories. Furthermore, the number of studies in 

this area is limited, and requires replication. Second a number of these studies suffer from 

specific design limitations (see Table 1), including: utilization of highly controlled paradigms; 

inclusion of a single diagnosis of MDD without comorbidity; highly standardized treatment 

protocols; less than weekly assessment of symptoms; small sample sizes; and limited use of 

predictor variables. Additionally, few studies assessed the participant’s symptoms for more than 

6 months (Bogner et al., 2012; 2014 Cui et al., 2008; Cuipers et al., 2005; Wardenaar, Conradi, 

& de Jonge), indicating a need to further assess and replicate the longevity of treatment 

trajectories extending beyond six months. 

Taken together, research into multiple psychotherapy trajectory subclasses among 

individuals with MDD has been promising, but limited. Although the nature and number of 

trajectory subgroups appears to fluctuate, five common trajectory themes continue to appear 

between studies, providing support for the idea that individuals engaged in psychotherapy are not 

a homogeneous group. The finding that some subpopulations benefit more than others from 
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treatment is consistent with previous findings (Shadish & Sweeney, 1991). The next step in this 

area of research is to identify predictors of trajectory group membership, to better predict the 

course of an individual’s treatment and ultimately use such information to enhance variables 

associated with improved outcome and diminish variables associated with poor outcome. 

Predictors of Psychotherapy Outcomes and Trajectories 

The identification of correlates of psychotherapy outcome is a priority for psychotherapy 

research. Variables associated with treatment outcome can be classified into different domains, 

including client demographic variables, clinical/symptom variables, setting variables, and 

treatment variables. Many studies have considered treatment modalities in outcome research of 

individuals with MDD, yet researchers often fail to find differences in outcome related to 

treatment modality (Luborsky et al., 2002; Wampold et al., 1997). However, other studies have 

identified variables, particularly within the client demographic and clinical/symptom domains, 

that are effective in predicting whether a client is likely to have a positive or negative treatment 

trajectory. 

The vast majority of studies of psychotherapy outcomes have examined aggregated data 

in pre-post designs, with few studies examining whether certain predictors are associated with 

specific outcome trajectory subgroups. Previous research has identified several client 

demographic variables found to be associated with psychotherapy outcome, including: age (Dew 

et al., 1997; Stulz et al., 2007), pretreatment hospitalization (Gude & Havik, 2000), stress (Dew 

et al., 1997), and social support (Dew et al., 1997). Additionally, several clinical/symptom 

variables have been found to be associated with psychotherapy outcome, including: baseline 

symptom severity (Bryan et al., 2012; Cuijpers et al., 2005; Dew et al., 1997; Gude & Havik, 

2000; Simmons, 1986; Stulz et al., 2007; Thase, et al., 1997), early response to treatment (Lutz et 
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al., 2009; Stulz et al., 2007), comorbid anxiety (Cuijpers et al., 2005; Dew et al., 1997; Gude & 

Havik, 2000; Stulz et al., 2007), and comorbid personality disorders (Gude & Havik, 2000). 

Treatment variables that have been found to be associated with outcome have included: number 

of treatment sessions (Bryan et al., 2012; Callahan & Hynam, 2005; Howard et al., 1986), 

treatment rationale (Ilardi & Craighead, 1994), assignment of homework (Ilardi & Craighead, 

1994), quality of therapeutic alliance (Luborsky, 1994), and therapist experience (Crits-

Christoph et al., 2015). 

Bryan and colleagues (2012) utilized multilevel modeling to examine mental health 

functioning across therapy appointments in an effort to identify patterns of improvement in 

mental health among patients in an integrated primary care setting. They found improvement 

across appointments in 71.5% of patients, with clinically meaningful and reliable change 

demonstrated in more than half of those patients. Number of therapy appointments (dosage) and 

baseline severity of impairment were identified as primary predictors of reliable and meaningful 

change. Specifically, faster improvement was observed among patients with more severe mental 

health impairment as a function of baseline severity when compared to patients with less severe 

mental health impairment. Thus, their findings appear to support the dosage model of 

psychotherapy (Howard et al., 1986) and provide evidence for positive trajectories of 

improvement among individuals with more severe baseline impairment. 

Length of therapy has been demonstrated to be strongly associated with outcome. 

According to Luborsky and colleagues (1971), 20 of 22 studies examining time-unlimited 

psychotherapy found a positive relationship between length of therapy and outcome. Such 

findings have also been demonstrated in psychology training clinic settings (Messer and Boals, 

1981). Several studies have found evidence of a positive relationship between number of 
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sessions and improvement (Howard et al., 1986; Bryan et al., 2012). However, this relationship 

is also characterized by a negatively accelerated curve. That is, after a certain point, the effects of 

therapy result in less and less gains. Howard and colleagues (1986) found 53% of patients 

significantly improved after eight sessions; 74% after 26 sessions; and 83% after 53 sessions. 

Thus, identifying the point that significant improvement has occurred in an individual becomes 

increasingly important. Jacobson, Follette, and Revenstorf (1984) argued clinical significance is 

achieved when the patient has improved to a point where they are no longer significantly 

different from their functional peers (i.e., nonclinical). Such guidelines can be utilized by 

researchers and clinicians to estimate when sufficient improvements have been gained and 

treatment can cease. 

Research identifying psychotherapy trajectory subgroups have identified several variables 

associated with trajectory group membership. Certain clinical variables that have been found to 

be associated with group membership include: acute and chronic stressors; baseline depression 

symptoms severity; comorbid anxiety symptoms; comorbid personality disorder; sleep quality; 

self-esteem; and history of MDD (Bogner et al., 2012; Cui et al., 2008; Cuipers et al., 2005; Dew 

et al., 1997; Gildengers et al., 2005; Stulz et al., 2010; Wardenaar et al., 2014; Thibodeau et al., 

2015). Demographic variables have also been identified as predictors of group membership and 

include: ethnicity, socioeconomic status, marital status, general health, social support, family 

functioning, current age, age at first depressive episode, medical burden, introversion, and 

emotional stability (Cui et al., 2008; Dew et al., 1997; Liang et al., 2011; Stulz et al., 2010). 

Finally, some researchers have found treatment variables (i.e., therapeutic modality) to be 

associated with trajectory group membership (Bogner et al., 2012; Dew et al., 2001; Thibodeau 

et al., 2015), while other researchers have observed trajectory patterns to emerge regardless of 
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the type of treatment provided (Lutz et al., 2009). Lutz and colleagues (2009) found the 

combination of predictors (i.e., baseline symptom severity and these early change patterns) 

significantly predicted symptom severity at both termination of treatment and at 18-month 

follow-up. Additionally, results from their study indicated early change patterns more strongly 

predict treatment outcome at termination and at follow-up than baseline symptom severity. 

Summary of Findings 

Overall, there is strong evidence to support the existence of multiple treatment 

trajectories among individuals engaged in psychotherapy. Regarding individuals seeking 

treatment for depression, there appear to be several treatment trajectories, which are associated 

with different baseline severity, rate of symptom change, temporal pattern of change, and 

ultimate outcome. Furthermore, these patterns of change appear to be influenced by both clinical 

and demographic variables. Identifying the specific variables most strongly associated with 

trajectory group membership will help clinicians identify the expected treatment trajectory of 

their clients, ultimately pairing clients with the most efficacious treatments and providing better 

care. 

Current Study 

Previous research has demonstrated variation in outcome trajectories among individuals 

seeking treatment in psychotherapy (Gude & Havik, 2000; Hayes, et al., 2005; Ilardi & 

Craighead, 1994; Stulz, et al., 2007; Tang & DeRubeis, 1999; Tang et al., 2005; Vittengl, Clark, 

Thase, & Jarrett, 2013). Yet, information about trajectory group membership and factors 

predicting varying courses of treatment are sparse. Research has supported the existence of 

multiple treatment trajectories among individuals engaged in psychotherapy, but questions still 

remain as to the number and nature of these trajectories. Further, few studies have focused on 
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individuals seeking outpatient treatment for MDD, utilized longitudinal data, or utilized 

comprehensive measures of outcome targeting symptom distress. Finally, no study has examined 

these questions within the context of a training clinic. This study aimed to contribute to the 

literature by identifying change trajectories subgroups among patients with MDD in a 

community mental health training clinic. And, in an effort to enhance the clinical utility of 

trajectory subgroups, this study sought to identify predictors of trajectory subgroup membership. 

The selection of an appropriate outcome measure is integral to psychotherapy trajectory 

research. The Outcome Questionnaire (OQ-45; Lambert et al., 1994) is a standardized self-report 

outcome measure based on normative data. It is designed to accommodate repeated measurement 

of client progress in therapy. The OQ-45 provides a measure of symptom distress in clients, with 

an emphasis on symptoms of depression and anxiety. While the presence of depression 

symptoms correlate with distress and impairment, they are not indicative of it. Because some 

psychotherapies deemphasize symptom reduction in favor of improved functionality, a 

measurement of symptom distress would provide a stronger indicator of client progress in 

therapy than a measure of symptom presence. Furthermore, due to the high comorbidity between 

depression and anxiety, research examining a sample of individuals with depression would 

benefit from a measure that emphasizes both sets of symptoms. For the purposes of this study, an 

outcome measure that focuses on symptom distress is superior to an outcome measure that 

focuses on the presence of symptoms of depression. 

Study Aims 

1. This study assessed whether distinct treatment change trajectories could be identified using a

global outcome variable over 16 sessions of weekly treatment in a sample of 212 clients with 

MDD treated in a community outpatient training clinic under routine conditions. 
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Hypothesis 1: It was hypothesized that distinct treatment change trajectories would 

emerge. 

2. This study determined whether certain client intake demographics and clinical presentation

allowed for prediction of group membership. 

Hypothesis 2: It was hypothesized that number of therapy sessions, attrition (termination 

prior to 16 sessions or full treatment), baseline symptom severity, early response, sudden gains, 

depression spikes, pre-treatment employment status, stress, sleep impairment, household family 

income, and age would be significantly associated with group membership. 

3. This study examined if shapes of change were predictive of treatment duration or outcome.

Hypothesis 3: It was hypothesized that early reduction of symptom severity, a sudden 

gain, or depression spikes would significantly predict clinically significant treatment outcome. 
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CHAPTER 2 

METHODS 

Participants and Procedures 

The clients examined in the current study were treated at the University of North Texas 

Psychology Clinic. This community clinic setting serves the local population of people living in 

Denton, as well as individuals from the broader Dallas-Fort Worth metroplex. Psychotherapeutic 

services are offered to clients using a sliding-scale fee based on the client’s household income. 

The sample consisted of 212 clients treated in the aforementioned setting. Each client 

provided symptom severity ratings prior to each session. All clients gave informed consent for 

their outcome data to be used. 

Various treatment approaches were used by the student clinicians, including cognitive-

behavioral therapy, psychodynamic therapy, interpersonal therapy, acceptance and commitment 

therapy, and integrative therapies. Although many student clinicians were exposed to formalized 

treatment protocols, data were not collected regarding adherence to formal manualized protocols 

in the treatment of clients in the current study. 

Measures 

Demographics 

Prior to the first session of psychotherapy, participants completed a standardized intake 

packet, used to assess a variety of demographic variables. These variables included: age, gender, 

ethnicity (European-American, Hispanic, African-American, Asian/Pacific Islander, Middle 

Eastern, American Indian/Alaskan Native, multiracial), household family income, marital status 

(single, living with partner, married, divorced, widowed, separated), history of domestic violence 

(yes or no), current employment status (employed/not employed),  work problems (yes or no), 
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history of hospitalization (yes or no), treatment history (yes or no), substance abuse (yes or no), 

arrest history (yes or no), and military service (yes or no; see Table 2). 

Outcome Questionnaire (OQ-45) 

The Outcome Questionnaire (Lambert et al., 1994) is a 45-item, self-report, multiple-

choice measure of psychotherapy outcome. Respondents rate their subjective feelings on a Likert 

scale ranging from 1 (never) to 5 (always). Items from the OQ can be used to create four scales: 

a global distress scale, a symptom distress scale, an interpersonal relationships scale, and a social 

role scale. The OQ has been shown to have adequate internal consistency across scales (ranging 

from α = .70 to α = .93; Lambert et al., 1996), factor structure, concurrent, and construct validity. 

To determine significant change in the OQ total score, the reliable change (RC) criterion 

was used (e.g., Jacobson & Truax, 1991). The RC criterion varies from instrument to instrument 

based on its reliability, and is used to determine the minimum amount of change between two 

repeated assessments unlikely (p < .05) to be obtained without actual change. 

Psychiatric Diagnostic Screening Questionnaire (PDSQ) 

The PDSQ (Zimmerman & Mattia, 2001) is a 125-item, self-report screener for the most 

commonly encountered Axis I disorders presented in the Diagnostic and Statistical Manual of 

Mental Disorders (4th ed.; DSM-IV; American Psychiatric Association [APA], 1994). 

Respondents indicate the presence or absence of symptoms experienced during the past six 

months. Items from the PDSQ can be used to create 13 subscales and 1 total scale. The Major 

Depressive Disorder subscale consists of 21 items addressing symptom presence, duration, and 

frequency. The PDSQ has been found to have adequate internal consistency, with Cronbach’s 

alpha above .80 for each subscale (excluding the somatization subscale) and an average alpha 



30 

validity, and construct validity. 

coefficient of .86. Additionally, the PDSQ demonstrates acceptable factor structure, concurrent 
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CHAPTER 3 

RESULTS 

Data Cleaning 

 Prior to analyses, data were screened to examine accuracy of data entry, missing values, 

to identify outliers, and to confirm assumptions of normality. Full information maximum 

likelihood (FIML) methods were implemented to handle missing data.  All data were de-

identified to ensure client anonymity. Exclusion criteria for analyses included: less than two 

attended therapy sessions, a score of 9 or greater on the MDD scale of the PDSQ at baseline 

(indicating clinical severity; Zimmerman & Mattia, 2001), and an OQ-45 score of 63 or greater 

at baseline (indicating clinical severity; Lambert et al., 1994). 

Attrition occurred throughout the course of treatment for the majority of the sample, with 

dropout occurring on average near the tenth session (M = 10.44, SD = 5.47). Only 189 

individuals remained in treatment by the third session, 135 by the eighth session, 106 by the 

twelfth session, and 84 by the sixteenth session. In response to data missing by attrition, all 

models were estimated using Mplus version 7 (Muthén & Muthén, 1998-2014), using robust 

FIML estimation to handle missing data.  This approach uses all available data points (Little et 

al., 2014) and accounts for data with non-normal distributions by adjusting standard errors and 

scaling chi-squared statistics. 

Analyses 

It was hypothesized that distinct change trajectories could be identified using a global 

outcome variable over 16 treatment sessions in a sample of 212 clients with MDD who were 

treated in a community outpatient training clinic under routine conditions. To test this 

hypothesis, GMM was utilized to identify treatment trajectories of OQ-45 total scores over time. 
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GMM functions as a way to organize individuals into distinct latent groups, which is determined 

by individual response patterns. The ultimate goal is to classify individuals in such a way as 

individuals within a group are homogeneous and individuals between groups are heterogeneous. 

GMM does not assume a single estimate of growth parameters can adequately capture all 

individuals within a group, and instead allows for variation in growth parameters across latent 

subgroups. By creating categorical latent variables, GMM allows for individual trajectories to 

cluster together into distinct latent trajectory classes, each having their own estimates of variance 

and covariates (Muthén & Asparouhov, 2006). In order to correctly identify the nature and 

number of latent classes in the current study, the model with the lowest Bayesian information 

criteria (BIC) value and concurrent significant Lo, Mendell, and Ruben (2001) likelihood ratio 

test (LMR-LRT) statistic was identified. In addition, the model of best fit was also determined by 

examining the bootstrap likelihood ratio test (BLRT). These methods to test model fit were 

utilized via Mplus software (Muthén & Muthén, 2007). 

Univariate Model Analyses 

Inspection of individual-level data (see Figure 1) revealed substantial differences that 

follow nonlinear trends. This, along with the theorized heterogeneity of treatment trajectories 

reviewed above, supports estimating with mixture models.  However, the first step in this process 

was to model growth for the sample to identify the best representation of aggregate change over 

time. Once identified, latent groups that deviate from the overall trend could be modeled using 

GMM.  

To ensure the best-fitting aggregate trajectory model was identified, multiple models 

were analyzed. These models included intercept only, linear, quadratic, and cubic models. The 

intercept only model uses one latent factor representing baseline OQ scores. The linear model 
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uses two latent factors: one latent factor representing baseline OQ scores (i.e., intercept) and one 

representing linear change in OQ scores (i.e., slope). The quadratic and cubic models utilized an 

additional one and two (respectively) latent factor(s) representing quadratic and cubic patterns of 

change over time. 

 Sixteen time points (sessions) were coded to ensure model convergence problems did not 

arise. Because large factor loadings can contribute to convergence issues, the sixteen time points 

were equally distributed between 0 and 1, ultimately resulting in the following time point codes: 

0, .067, .133, .2, .267, .333, .4, .467, .533, .6, .667, .733, .8, .867, .933, and 1. The fit of the 

models were evaluated by identifying those with the highest CFI and TLI, lowest RMSEA and 

SRMR, and lowest BIC and AIC. 

 Upon examination of the fit statistics shown in Table 3, the intercept-only model 

demonstrated poor fit to the data. The linear, quadratic, and cubic models all demonstrated 

acceptable fit, with the cubic model having the best-fit statistics and lowest discrepancy between 

observed and estimated values. Thus, the cubic model was chosen as the basis for the latent 

variable mixture model analyses. 

Multivariate Model Estimation 

 Growth mixture models for the cubic model were run using Mplus version 7 (Muthén & 

Muthén, 1998-2014), estimating the best model of multiple latent class solutions for the cubic 

model. Starting with a single latent class, additional latent classes were incrementally added into 

the GMM until an optimal number of latent classes could be identified. Consistent with selecting 

the best fitting univariate model, the Akaike information criterion (AIC) and Bayesian 

information criterion (BIC) fit statistics were initially examined, with the lowest values 

indicating the best fit. As shown in Table 4, the three-class model was determined to be the best 
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fitting model based on the IC fit statistics. Next, entropy values were examined to determine the 

accuracy of the classification of individual trajectories into their most likely class. Although all 

entropy values were within an acceptable range, the two and three class models yielded the 

clearest delineation of classes. The likelihood ratio tests were then examined. Again, the data 

suggested the three-class solution was the best fitting model. This is evidenced by the non-

significant LMR-LRT p-values in the three, four, and five class models, indicating that an 

additional class would not significantly improve model fit. Next, each model was examined 

based on theory and previous research, with the three-class solution remaining consistent with 

expectations. In choosing between the three and four-class models, the three-class model was 

selected because the four-class model did not provide a distinct and clinically useful fourth 

trajectory. Finally, regarding clinical utility, the five-class model yielded classes with individual 

counts too low to ascribe clinical significance, while the other models remained within 

acceptable limits. 

 Based on the trajectory patterns, the following trajectory groups were identified. A 

“severe distress” group was identified (25.63%), characterized by high baseline symptom 

severity, and a gradual, negative slope resulting in clinically significant symptom reduction by 

the end of treatment. A “moderate distress” group was identified (49.15%), characterized by 

moderate baseline symptom severity, and a gradual, negative slope resulting in non-significant 

symptom reduction by the end of treatment. Finally, a “mild distress” group was identified 

(25.22%), characterized by mild baseline symptom severity, and a gradual, negative slope 

resulting in clinically significant symptom reduction by the end of treatment. 

Determinants of Latent Class Group Membership 
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In addition to identifying latent classes among therapy clients presenting with depression, 

this study aimed to determine the existence of predictor variables allowing for reliable 

discrimination between these latent trajectory groups. Table 5 shows the associations between 

clinical/demographic variables and treatment response within the current dataset. Prior to 

primary analyses, a preliminary one-way ANOVA and a chi-square test of independence analysis 

were run to identify if number of sessions attended and attrition significantly influence trajectory 

group membership. Homogeneity of variances was found for all analyses. Number of sessions 

attended and attrition prior to 16 sessions were not found to significantly influence trajectory 

group membership. 

Several one-way ANOVAs were conducted to determine whether baseline symptom 

distress (based on initial OQ scores from the first session), household family income, and age 

affected trajectory group membership. Although household family income and age were not 

found to be significant, baseline symptom severity differed significantly based on trajectory 

group membership. Post hoc analysis revealed significant differences in the amount of baseline 

symptom severity between all groups (p < .001; see Table 5 and Figure 1).   

Several chi-square tests of independence were conducted to evaluate whether variables 

occurred similarly among trajectory groups (N = 212). The variables examined were early 

response, sudden gains, depression spikes, pre-treatment employment status, previous 

counseling, sleep impairment, and stress predicting trajectory group membership. Contrary to 

expectations, early response, sudden gains, depression spikes, pre-treatment employment, 

previous counseling, and feeling overwhelmed/stressed were not found to be significantly 

contingent on trajectory group membership. However, pre-treatment problems at work and sleep 

difficulties were found to be significantly associated with trajectory group membership. 
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Regarding pre-treatment work problems, the severe distress group experienced the highest 

rates of pre-treatment work problems (45.5%), followed by the moderate distress group 

(23.4%), and the mild distress group (20.0%). With respect to sleep difficulties, the severe 

distress group experienced the highest percentage of issues related to sleep (85.5%), followed 

by the moderate distress group (72.0%), and the mild distress group (56.0%). 

Shapes of Change Predicting Treatment Outcome 

Following identification of latent classes, several chi-square tests of independence were 

conducted to evaluate whether specific shapes of change trajectories occurred similarly in 

outcomes with and without significant reductions in depression symptoms among therapy clients 

(N = 212). These trajectory shapes included: early rapid response (a significant drop in 

depressive symptoms by the fourth session, followed by a flat, linear trajectory), sudden gains (a 

significant improvement in symptoms, which remains constant, between two individual 

sessions), and depression spikes (a sudden significant increase in depressive symptoms, which 

peaks and then declines). Table 6 displays the association between each shape of change and 

treatment outcome (clinically significant change versus nonsignificant change). Of the targeted 

shapes of change, only depression spikes were completely independent of a clinically significant 

final treatment outcome, Pearson χ2(1, N = 212) = .28, p = .599.  

Early response to treatment and a clinically significant final treatment outcome were 

found to be statistically significantly contingent on one another, Pearson χ2(1, N = 212) = 57.44, 

p < .001. Early response was more frequently associated with a positive symptomatic reduction 

in individuals with depression than not, with the proportion of early responders experiencing 

significant change being .55, but .08 among early responders who did not experience a positive 
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significant change. The odds of an early response were 14.14 times higher among those with 

positive change in this sample. 

Sudden gains and a clinically significant final treatment outcome were found to be 

statistically significantly contingent on one another, Pearson χ2(1, N = 212) = 21.97, p < .001. 

Sudden gains were more frequently associated with a positive symptomatic reduction in 

individuals with depression than not, with the proportion of individuals experiencing sudden 

gains and concurrent significant change being .57, and .26 among individuals who experienced a 

sudden gain, but did not experience a positive significant change. The odds of a sudden gain 

were 3.97 times higher among those with positive change in this sample. 
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CHAPTER 4 

DISCUSSION 

The present study sought to contribute to the literature by identifying and predicting 

change trajectories among patients with MDD in a community mental health training clinic. 

Three major findings emerged. First, three distinct latent classes of treatment trajectory were 

identified among the sample. Second, several clinical/demographic variables were found to be 

predictive of an individual’s membership in a specific trajectory group. Third, specific shapes of 

change were associated with positive outcome meeting the RC criterion. Each finding is 

reviewed, followed by discussion of their theoretical and clinical implications. 

The first major finding was the identification of distinct treatment change trajectories. 

Out of the five identified common themes among treatment trajectories, this study identified 

three that closely mirrored expectations, as well as findings from past studies (Lutz et al., 2009; 

Liang et al., 2011; Stulz et al., 2010), including: a subgroup with delayed, but moderate response 

to treatment, a subgroup with little or no response to treatment, and a subgroup with a rapid 

response to treatment. These subgroups differed in two keys ways. First, each is significantly 

different from the others in baseline distress severity. Second, their slopes reflect different 

patterns of treatment response, with some groups demonstrating continuity in slope, and other 

groups demonstrating discontinuity in clinically significantly ways. Specifically, the group with 

the strongest response to treatment also demonstrated the greatest amount of discontinuity in its 

trajectory. 

The severe distress subgroup consisted of clients with severe OQ-45 scores at baseline, 

who demonstrated gradual, but non-significant improvement during the first month and 

ultimately demonstrating marked improvement by the end of treatment. However, although their 
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OQ-45 scores were significantly reduced from baseline, their distress remained above the clinical 

threshold for the duration of treatment. Overall, these 55 (25.63% of 212) individuals continued 

to experience an overall downward trend, with several increases in OQ-45 scores occurring on 

several sessions. The finding that this group experienced gradual symptom reduction is not 

surprising, given the lack of significantly discontinuous change throughout treatment, as 

evidenced by the intermittent, non-significant fluctuations between sessions. 

A second subgroup of clients, the mild distress subgroup, consisted of clients with 

clinically significant baseline distress severity, who demonstrated significant symptom reduction 

by the fifth session. This group consisted of 50 (25.22% of 212) individuals, comprising the 

smallest client subgroup. On average, members of this group experienced significant reliable 

reduction in OQ-45 scores early on, a pattern of change associated with positive outcome, and 

remaining below the clinical cutoff for the remainder of treatment by the fifth session. One 

explanation for the strong early response to treatment could be the lower symptom severity in 

contrast to the other subgroups, which could suggest greater ability to cope with symptoms. 

Other explanations could be related to variables not included in the current sample, including: 

readiness for change, treatment modality, and therapeutic alliance. 

A third subgroup of clients, the moderate distress subgroup, consisted of clients with 

moderate symptom distress who demonstrated non-significant and gradual symptom reduction 

over the first twelve sessions, before leveling off for the remainder of treatment. This group of 

107 (49.15% of 212) individuals comprised the largest group of clients. Although this group 

appeared to gradually experience overall decline in distress severity, the change was 

nonsignificant and did not demonstrate key change patterns. As such, the clients in the group 

could be described as non-responders, as they did not demonstrate changes meeting the RC 
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criterion. Patterns such as strong early response and sudden gains are commonly associated with 

positive therapeutic outcome (Stiles et al., 2003; Tang and DeRubeis, 1999), and their absence 

may account for this subgroup remaining within the clinical range of distress severity. One 

explanation for this group of individuals could be low readiness to change, despite their initiation 

of treatment. Another explanation could be that these individuals were seeking supportive 

therapy, regardless of their depression elevations, resulting in treatment that was not directly 

focused on their depression symptoms. Other explanations for the change pattern seen in this 

subgroup could be related to variables not accounted for (i.e., depression chronicity or number of 

previous episodes), treatment motivation, and treatment expectation (Devilly and Borkovec, 

2000). Regarding treatment motivation, this subgroup may have been less motivated toward 

change than the other subgroups, as they were not as distressed as the “severe distress” group, 

but also may have lacked the support, resources, or coping skills potentially associated with 

members of the “mild distress” subgroup. 

The second major finding was the identification of clinical/demographic variables 

associated with trajectory group membership. Specifically, baseline symptom severity (Bryan et 

al., 2012; Cuijpers et al., 2005; Dew et al., 1997; Gude & Havik, 2000; Simmons, 1986; Stulz et 

al., 2007; Thase, et al., 1997), pre-treatment work problems (Dew et al., 1997; Kessler et al., 

2006), and sleep difficulties (Dew et al., 1997) were identified within the current sample and 

parallel findings from previous research. In contrast to hypotheses, sudden gains, early response, 

depression spikes, employment status, previous counseling, stress, household family income, and 

age were not significantly associated with trajectory group membership. One explanation for this 

finding could be related to the categorical nature of the variables used in the present study. A 

more nuanced approach that included the intensity of the early response, sudden gains, 
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depression spikes, and stress, as well as the frequency of sudden gains, depression spikes, and 

previous counseling may have allowed for greater power in detecting the effect these variables 

may have on group membership. Furthermore, because of the nature of a community training 

clinic established on a university campus, the effect that household family income and age have 

on trajectory group membership could be obfuscated by a disproportionate number of low-

income, college-aged psychotherapy clients compared to the general population. 

The third major finding of the present study was the association between patterns of 

change and a positive outcome for psychotherapy. Specifically, strong early response to 

treatment and sudden gains were significantly associated with positive reliable change at the end 

of treatment, which is consistent with findings from previous studies (Ilardi and Craighead, 

1994; Tang & DeRubeis, 1999; Tang, DeRubeis, Beberman, & Pham, 2005). In contrast to 

previous research, the presence of a depression spike was not associated with positive reliable 

change at the end of treatment. This was unexpected, as depression spikes have been associated 

with positive treatment outcome in previous studies (Hayes et al., 2005). A likely explanation of 

this finding is that depression spikes were tracked with the OQ-45, which primarily measures 

symptom distress. This provided a measure of sudden worsening (the antithesis of a sudden 

gain), but it does not actually capture fluctuating depression scores. 

However, assuming a rise is distress on the OQ-45 is indicative of increased depression, 

depression spikes appeared to occur less often in the current sample than the other two patterns 

of change, which may have resulted in diminished power to detect an effect. Furthermore, the 

utilization of a depression spike in psychotherapy as an integral part of treatment is not a 

component of all interventions for depression, and may not have been implemented by all 

clinicians whose clients experienced a depression spike. One explanation for this is many 
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evidenced-based treatments for depression (e.g., behavioral activation) do not necessarily require 

the client to fully connect with their symptoms of depression, in contrast to many evidenced-

based treatments for anxiety (e.g., prolonged exposure). Although depression spikes are 

theorized to lead to greater amounts of cognitive and emotional processing, exposure to one’s 

depression (evidenced by a sharp increase in depression symptoms) may not lead to an eventual 

decline in depression symptoms in many cases, contrary to how exposure to anxiety eventually 

leads to diminished symptoms of anxiety. 

Implications 

Theoretical 

Findings of the present study add to a growing body of literature that contradicts the idea 

that psychotherapy results in gradual and linear change. By shifting focus away from sample 

averages to subgroup response patterns, the present study utilized individual variability as an 

asset in identifying distinct clusters of trajectory, instead of viewing individual variability as 

error. A growing body of research appears to be acknowledging the limits of assuming linear 

change and homogeneity among treatment response (Collins & Sayer, 2000; Krause, Howard, & 

Lutz, 1998; Leon, Kopta, Howard, & Lutz, 1999), a limitation too frequently built into the design 

of randomized control trials and into expectations surrounding therapeutic processes. 

A major implication from the present study is that only half of patients, those in the 

severe distress and mild distress groups, showed clinically significant improvement by the 

end of treatment. These groups also demonstrated the greatest discontinuity in treatment 

response. This finding suggests that psychotherapy may operate best on specific subsets of 

patients: those who are either distressed enough to experience increased treatment motivation, or 

those with the internal and/or external resources necessary to manage their distress in the face of 
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clinically significant symptoms of depression. Additionally, members of these subgroups 

demonstrate specific change patterns (i.e., early response and sudden gains) that are associated 

with improved treatment prognosis. 

The finding of distinct trajectory subgroups also implies that the dose-effect model of 

psychotherapy may not best capture the effects of treatment. This model operationalized dose as 

the number of therapy sessions and effect of treatment as the percentage of patients who 

demonstrated improvement. Per this model, assuming homogeneity in treatment response also 

assumes everyone receives the same dosage effect from therapy. However, results from the 

current study suggest that people respond to similar amounts of treatment in a variety of ways. 

Context appears to play a pivotal role in determining prognosis, with specific factors (e.g., 

baseline distress and symptom severity, the stability of employment, and health factors such as 

sleep) influencing dosage effects.  Thus, models that accommodate heterogeneous treatment 

response groups may better capture the effects of treatment by not assuming homogeneity of 

treatment trajectories, nor artificially lumping all individuals who did not experience 

improvement into the same category. 

Regarding treatment outcome, results from the present study were consistent with 

previous literature demonstrating associations between early response and sudden gains with 

positive reliable change (Ilardi and Craighead, 1994; Lutz et al., 2009; Stulz et al., 2007; Tang & 

DeRubeis, 1999; Tang, DeRubeis, Beberman, & Pham, 2005). The findings of the current study 

compliment the theory of destabilization before change (Hager, 1992; Hayes & Strauss, 1998; 

Mahoney, 1991; Schiepek, Frickle, & Kaimer, 1992), which posits that therapy provides a space 

to arrest, challenge, and disrupt maladaptive patterns of cognition and behavior. The patterns of 

change found to be associated with good prognosis in the current study were early response and 
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sudden gains, two patterns that require significant disruption of linear trajectories. Theoretically, 

this suggests that sudden and stable shifts out of linear trajectories can be expected of good 

prognosis in treatment. 

By focusing on individuals with elevated symptoms of MDD, the present study is an 

integral addition to prior research focused on heterogeneous trajectories and change patterns 

among diagnostically homogeneous populations (Ilardi & Craighead, 1994; Hayes, Beevers, 

Feldman, Laurenceau, & Perlman, 2005; Tang & DeRubeis, 1999; Tang, DeRubeis, Beberman, 

& Pham, 2005), as well as to prior research focusing on heterogeneous diagnostic populations 

found outside of therapy training clinics (Gude and Havik, 2000; Haas et al., 2002; Lutz et al, 

2007; Stulz et al., 2007). Furthermore, concerning studies that focus solely on individuals with 

MDD, the results of the current study are consistent with previous research in the identification 

of a subgroup of rapid response that leads to stronger reliable change compared to other 

subgroups (Hayes et al., 2007; Renaud et al., 1998). 

Clinical 

Although more research is needed to expand and confirm the results obtained in this 

study, expecting one pattern of treatment response for all psychotherapy clients may be an errant 

assumption. Instead, the results from this study add to a growing body of research suggesting 

great variability among treatment response in individuals seeking psychotherapy for depression. 

The initial utility of this information is immense, as it could provide clinicians with information 

regarding client feedback related to readiness for change, treatment progress and prognosis, and 

risk factors for treatment failure. For example, instead of asking clinicians to compare their 

patient to an aggregate treatment trajectory in an effort to gauge the patients’ progress, 

researchers can work toward offering clinicians trajectories of common responses from identified 
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patient subgroups, providing more accurate comparisons when gauging their patients’ progress 

(Lutz, Stulz, Martinovich, Leon, & Saunders, 2009). Furthermore, distinct treatment response 

trajectory groups can highlight specific treatment effects for certain groups of clients, which can 

help researchers and clinicians identify which patients are good candidates for treatment in 

general, and which treatments are most appropriate for individual clients (Cuijpers, van Lier, van 

Straten, & Donker, 2005; Lutz, Stulz, & Köck, 2009; Stulz, Gallop, Lutz, Wrenn, & Crits-

Christoph, 2010). 

Regarding readiness for change, results from the current study may have implications for 

helping clinicians identify which stage of change a client is in. Based on the current findings, 

clients in the mild distress group appeared to respond immediately to treatment, potentially 

suggesting these individuals were in the action stage of change at the start of treatment, or soon 

after beginning. Indeed, individuals who experienced early response to treatment were associated 

with positive outcome at the end of their treatment, and rapid responders may not require as 

many sessions as other individuals. Haas and colleagues (2002) also found clients who were 

highly impaired at baseline, yet rapid responders required fewer treatment sessions than non-

rapid responders. Although the mechanisms behind rapid response are not yet understood, they 

are hypothesized to include: reduced psychosocial stressors, increased self-efficacy, increased 

insight from effective treatment, “flight into health,” and medications beginning to take effect 

(Lambert, 2007). Further, it will be prudent to investigate whether rapid responders demonstrate 

improvement prior to the implementation of theoretically critical techniques during treatment, as 

rapid response prior to the “active ingredient” of treatment would make it difficult to ascribe 

change to the treatment itself. 

Similar to Lutz et al. (1999), results from the current study revealed a group of clinically 
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impaired clients who did not demonstrate rapid response to treatment or clinically significant 

change despite an equitable treatment length. Clinicians could use early outcome data to monitor 

response to treatment during the first month of therapy, and if clients appear to be nonresponsive 

from a “dose” of that size, then redirecting the focus of treatment to stages of change would be 

prudent. Nonresponse may indicate the client is not yet ready for treatment, or may indicate the 

clinician needs to utilize motivation enhancing techniques, such as motivational interviewing 

(Miller & Rollnick, 2012). 

Regarding treatment progress and prognosis, the current study identified associations 

between trajectory patterns and final treatment outcome in a naturalistic treatment setting with 

trainee clinicians. The patterns of change (i.e., early response and sudden gains) among 

individuals within the current sample were found to be predictive of positive reliable change in 

symptom severity. Previous research has also found associations between discontinuous change 

and positive outcome (Stiles et al., 2003; Stulz et al., 2007; Tang & DeRubeis, 1999; Thompson 

et al., 1995). Additionally, previous research has found similar results, with early change patterns 

demonstrating stronger associations with treatment outcome than type of treatment provided 

(Lutz et al., 2009). One explanation for these improved outcomes stems from new insight or 

skills developed from the previous session, or between sessions. However, regardless of the 

mechanism behind early response and sudden gains, previous research has found these change 

patterns to be associated with increased hope (Ilardi & Craighead, 1994; Hayes, Feldman, 

Beevers, Laurenceau, Cardaciotto, & Lewis-Smith, 2007), potentially motivating continued 

success in treatment. Clients who do not demonstrate these change patterns may benefit from 

positive psychology interventions that are specifically targeted to increase hope in clients. 

Clinically, this suggests that clients who experience a sudden and stable drop in symptoms are 
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likely also experiencing changes in cognitions and behaviors associated with healthier outcomes. 

In support of identifying discontinuous change as a correlate of good prognosis, the crux 

of identifying adaptive patterns of change is the utilization of the RC index in determining 

reliable change. Overreliance on unstandardized client feedback or on gradual and linear, yet 

nonsignificant, change seen in outcome measures may mislead clinicians into believing their 

client has a better prognosis than they do. Hence, it is becoming increasingly apparent that using 

the RC index in the identification of early response to treatment is integral in supporting positive 

outcome during psychotherapy, for avoiding treatment failure, and for providing reliable 

feedback to both client and clinician. 

Specific clinical and demographic variables could be useful for clinicians in predicting 

group membership. Pre-treatment work problems and sleep difficulties were most prevalent 

among the “severe distress” group. As such, clients may benefit from their clinicians allocating 

more time during clinical interviews towards vocational issues and health behaviors governing 

sleep, as these areas of life consume a significant portion of many individuals’ time. Clients with 

reported problems at work may suffer from increased stress, poor working environments, and 

social pressures that could be targeted during treatment. For example, vocational testing may 

highlight potential alternative jobs, while assertive communication skills could improve a client’s 

social interactions at their job. Additionally, sleep hygiene could be implemented within a 

variety of treatments to relieve some sleep difficulties not usually addressed in treatment. 

Study Strengths and Limitations 

The present study should not be interpreted without acknowledging its limitations. First, 

the statistical analyses used to identify latent class growth models can be viewed as both a 

strength and a weakness. On one hand, results from such analyses can be difficult to replicate. 
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Although results from the current study parallel several previous studies investigating 

heterogeneity among treatment trajectories (Lutz et al., 2009; Liang et al., 2011; Stulz et al., 

2010), there remains variability among the nature and number of identified trajectories among 

past studies (see Table 1). On the other hand, the analyses used in the current study blend 

nomothetic and ideographic approaches by utilizing GMM, which seeks to cluster individuals 

based on homogeneous trajectories within heterogeneous groups. Theoretically, the results 

suggest that researchers should consider moving away from the dominant designs currently used 

in psychotherapy research (i.e., randomized control trials relying on aggregate pre-mid-post data) 

and consider moving towards frequent assessment aimed at identifying more nuanced patterns of 

change and subgroups within the overall samples to better understand how, when, and with who 

change occurs. Furthermore, although the number of studies investigating heterogeneous 

trajectories are growing, no studies have investigated latent trajectory groups within a training 

clinic setting. As such, this study adds ecological validity to previous studies that relied on more 

stringent methodology and adherence to specific treatment protocols. 

Another limitation of the present study can be found in the selected measures of outcome 

and depression. Despite its success as a measure of symptom distress, the OQ-45 is unable to 

provide adequate information regarding changes in cognition, behavior, and education, as well as 

physical, social, and emotional functioning. Although changes in the aforementioned areas could 

lead to a reduction in symptom distress, such changes may be independent of the construct of 

symptom distress. However, while many studies examining heterogeneous treatment trajectories 

have targeted depression symptom severity directly (Bogner et al., 2012; Cui et al., 2008; Dew et 

al., 1997; Dew et al., 2001; Gildeners et al., 2005; Liang et al., 2011; Sakurai et al., 2013; Stulz 

et al., 2010; Thibodeau et al., 2015; Wardenaar et al., 2014), considerably less have focused on 
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targeting general distress (Cuipers et al., 2005; Lutz et al., 2009; Rubel et al. 2015). An 

additional point of weakness is the use of the PDSQ to determine MDD classification. Although 

the PDSQ does an adequate job of determining the presence, duration, and severity of MDD 

symptomology, it does not account for rule-out criteria necessary for a formal diagnosis of 

MDD. As such, the present study’s MDD sample could not be appropriately screened for a 

formal diagnosis, exclusive of comorbidities and confounding events that may serve as 

alternative avenues to depression (e.g., trauma, adjustment, grief). Finally, while the standardized 

intake packet used to obtain demographic information assesses for a large set of variables, the 

present study was unable to assess for all predictor variables of group membership used in 

previous studies. Furthermore, the standardized intake packet assesses for the presence of many 

of the variables used in the current study in a categorical manner (i.e., present, or not present). 

Such an approach is less nuanced than a scale that could measure the severity, duration, or 

frequency of the occurrence of client demographic variables. For example, it would be more 

theoretically and clinically useful to know the number of previous hospitalizations or past 

psychotherapy experiences, as opposed to whether the individual has ever had such an 

occurrence. Additionally, it would improve future research to measure the length of MDD, 

number of previous MDEs, and comorbidities associated with each participant. 

Despite the aforementioned measurement limitations, a major strength of the study was 

the identification of nonlinear change, made possible by the weekly assessment of symptom 

distress through the OQ-45. Repeatedly-measured, longitudinal data increased reliability and 

made it easier to distinguish between true change and measurement error. Consistent data 

collection provided a robust number of data points allowing for a detailed understanding of the 

pattern of treatment response for each individual, allowing for easier detection of discontinuous 
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change in the present study than is often found in pre-post measurement designs (Nowak & 

Vallacher, 1998). Another strength of the study was the sample size. The sample provided 

sufficient power from an overall size above 200 individuals, enhancing confidence in the results 

of the study (Barrett, 2007). 

Treatment duration is an additional point for consideration. The present study set the 

treatment duration at 16 weeks for several reasons. Theoretically, it is consistent with, if not 

longer than, many evidence-based psychotherapy durations. Additionally, it is a duration of time 

that has been used in few other studies, gaining benefit from replication (Dew et al., 2001; Lutz 

et al., 2009). Pragmatically, 16 sessions provided a sample size that remained appropriately 

powered before client attrition caused too many individuals to not reach the final session. Too 

much attrition would result in an unacceptable decrease in measurement points during the latter 

end of treatment, possibly creating problems within the reliability of GMM analyses. As few 

studies have assessed heterogeneity in treatment response over longer periods of time, a need to 

continue assessing longevity beyond 16 weeks remains in order to determine if trajectories 

featuring little or no early treatment response would eventually result in future gains (Bogner et 

al., 2012; Cuipers et al., 2008; Thibodeau et al., 2015; Wardenaar, Conradi, & de Jonge, 2014). 

Both a strength and weakness of the present study was its training clinic setting. As a 

training clinic established on a university campus, the sample may be biased towards college-

enrolled students, potentially limiting the study’s ability to extrapolate results. However, because 

the results parallel data from other studies that were not focused on a training clinic (Lutz et al., 

2009; Liang et al., 2011; Stulz et al., 2010), the results could also be interpreted as evidence that 

treatment allows for similar trajectories regardless of setting and modality. 
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Another aspect of the training clinic setting was the student clinicians. The students 

delivering therapy to the sample were still developing as clinicians, suggesting a relative lack of 

clinical experience. Additionally, modality of treatment was not coded for a variety of reasons, 

including trainee’s desires to practice different forms of psychotherapy, as well as differences in 

supervisor competence in specific treatment modalities. Hence, this study benefits from high 

external validity at the expense of internal validity as a consequence of uncontrolled treatment 

paradigms. 

Future Studies 

The information obtained from the current study could be extrapolated and expanded 

upon to inform future studies in this area. Additional research into heterogeneous treatment 

trajectories could further the benefits derived from the present study by enhancing clinician 

guidelines for determination of which clients are appropriate candidates for psychotherapy, 

feedback regarding client progress, assessment of risk for treatment failure, and pairing the client 

with the treatment that will be most effective. Such work would be of critical importance, as 

improvements in understanding which treatments work best for specific individuals could greatly 

reduce the overall cost of psychotherapy in the long run, reducing the disease burden of MDD on 

both the individual and the economy. 

The current study explored the extent to which any treatment influenced the nature of 

treatment trajectory among latent subgroups. However, it would be prudent for future studies to 

investigate treatment modality in order to better determine the effects that specific interventions 

have on treatment trajectories. In the future, common response patterns could be identified 

according to specific treatments and with specific populations, allowing clinicians to provide 

better care for their clients by identifying the most auspicious treatment for that individual. For 
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example, it would be clinically valuable to determine if individuals who demonstrate rapid 

response to treatment respond strongly to any treatment modality because they are ready to 

change, or if rapid response is related to the specific treatment modality. Similarly, research 

would benefit from determining if individuals who demonstrate little to no response to treatment 

benefit differentially depending on treatment modality. 

As for subgroup membership, several variables were identified that were predictive of 

treatment trajectory. For example, symptomatic distress, vocational problems, and sleep 

difficulties were the least prevalent within the mild distress subgroup, and most prevalent 

among the severe distress subgroup. Findings such as these lend support to the notion some 

client intake variables are more predictive of specific subgroups of clients. Future research could 

also benefit from the inclusion of other data sets and alternative measurement instruments, more 

nuanced versions of the predictors used in the present study, and additional predictors and time-

varying covariates, such as treatment expectations, motivation, interpersonal style, 

neurobiological covariates, life events, social support, and therapeutic alliance. For example, it 

would be important to investigate the effects of comorbid personality disorders when treating 

MDD, as personality disorders have been found to be associated diminished responsivity despite 

longer-term treatment (Bateman & Fonagy, 2000).  Furthermore, these conclusions may not have 

been drawn without the use of GMM techniques to identify subgroups within the data.  Variation 

among methodology remains integral within this area of research, as it is still primarily in an 

exploratory phase at this point in time. 

Second, future research could benefit from shifting focus to individuals who do not 

obtain a positive outcome. The present study aimed to identify variables associated with positive 

treatment outcome, indicated by a reduction in OQ-45 scores meeting the RC criterion. Equally 
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important will be to analyze individuals who do not positively respond to psychotherapy, 

especially if they could be identified early and further randomized into separate treatment groups 

to investigate the differential effects of treatment modality on non-responders. 

Finally, future studies could greatly expand upon the current study by measuring stage of 

change for each participating psychotherapy client. It is hypothesized that individuals in the 

mild distress subgroup may have been more ready to change based on their rapid decrease of 

baseline distress severity. Individuals in other subgroups who experienced less change over time 

may not have been ready to make changes in their lives, despite identifying a need for 

psychotherapy. 

Conclusions 

In summary, results from this study add to the literature by providing further evidence of 

heterogeneity in treatment trajectories among individuals with MDD. Consistent with the 

hypotheses, multiple treatment trajectories were identified, with several predictor variables for 

group membership also found that were consistent with variables described in previous research. 

These results parallel other studies investigating the course of psychotherapy, providing evidence 

that an aggregate trajectory may not apply to all clients receiving treatment. Instead, individuals 

appear to cluster into groups with similar outcome patterns that are associated with specific 

treatment patterns. Additionally, trajectory shape and treatment outcome were strongly 

associated. Overall, the information gained from the present study is a useful tool for clinicians 

and researchers interested in predicting therapeutic outcome based on initial treatment response 

and individual demographic characteristics, enhancing mid-treatment feedback, and furthering 

our understanding of treatment of patients with MDD.  
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Table 1 

Studies Examining Heterogeneity of Psychotherapy Trajectory Outcomes among Individuals with MDD 

Study Sample & 

Duration 

Outcome 

Measure 

Analysis Trajectories Predictors Limitations 

Dew et al., 

1997 

-N = 95 

outpatient 

-Age 60+ 

-18 Weeks 

HAM-D: 

Administered 

weekly, and 

biweekly after 

week 12 

Cluster 

analysis 

1) Rapid sustained

improvement 

2) Delayed but sustained

improvement 

3) Partial or mixed

response 

4) No response

-Acute stress 

-Chronic stress 

-Social support 

-Age of onset 

-Endogenous 

depression 

-Anxiety 

-Current Age 

-Sleep 

-Elderly population 

-Only unipolar  

-Low medical burden 

-Standardized protocol 

Cuijpers et 

al., 2005 

-N = 199 

outpatient 

-1.5 years 

SCL-90: 

Administered 

every three 

months 

GMM 1) High baseline with little

response 

2) High baseline with

strong response 

3) Moderate baseline with

rapid improvement 

4) Low baseline with rapid

improvement 

-Baseline severity of 

MDD 

-Comorbid anxiety 

disorder 

-Comorbid dysthymic 

disorder 

-Low N  in two most 

severe trajectory classes 

-Unclear treatment 

protocol regulations 

Dew et al., 

2001 

-N = 140 

outpatient 

-Age 60+ 

-16 Weeks 

HAM-D: 

Administered at 

intake and every 

week for 16 

weeks  

Cluster 

Analysis 

1) Rapid, sustained

responders 

2) Delayed, sustained

responders 

3) Mixed responders

without improvement 

4) Prolonged

nonresponders 

-Early Response 

-Type of treatment 

-Maintenance 

treatment 

-Limited to recurrent, 

unipolar depression 

-Initial response profile 

groups were empirically 

based and need 

replication 

-Small sample size in 

some groups 

Gildengers 

et al., 2005 

-N = 360 

elderly 

patients 

-12 weeks 

HRSD: 

Administered 

weekly 

MM 

Trajectory 

analysis 

1) Rapid Response

2) Slower response

Same trajectories with 

different speeds 

-Baseline HRSD 

-Self-Esteem 

Cui et al., -N =  316 Longitudinal Cluster 1) Nondepressed that -Baseline depressive -Sample was primarily 
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2008 outpatient 

-Age 65+ 

-> 2 years 

Interval Follow-

up Evaluation: 

Administered 

weekly over 120 

weeks 

Analysis remained nondepressed 

2) Minor depression with

improvement 

3) Minor depression with

no change 

4) Nondepressed that

worsened into the 

subsyndromal depression 

5) Major depression

without improvement 

6) Minor depression that

worsened to MDD 

symptom severity 

-Medical burden 

-Psychiatric functional 

status 

-Previous history of 

depression 

-Perceived social 

support 

white, well educated, 

and elderly. 

-Study withdrawal and 

death (sample bias) 

-LIFE methodology uses 

retrospection to 

determine change points 

that could underestimate 

week-to-week symptom 

fluctuations. 

Lutz et al., 

2009 

-N = 162 

outpatient 

-16 weeks 

HSCL-90: 

Administered at 

pretreatment, 4 

weeks, and 8 

weeks, 12 weeks, 

termination (16 

weeks), and at 6, 

12, and 18 month 

follow-up. 

GMM 1) Moderate to severe

depression with moderate 

early improvement 

2) Moderate to severe

depression with rapid early 

improvement 

3) Mild to moderate

depression with moderate 

early improvement 

-Early change patterns -Small N 

-Controlled setting 

-Client variables not 

used to predict group 

membership 

Stulz et al., 

2010 

-N = 504 

outpatient 

-12 weeks 

Hamilton Rating 

Scale for 

Depression 

(HRSD) 

GMM 1) Moderate depression

2) Low depression

3) Severe depression

-Family Functioning 

-Depressive 

symptomology 

-Anxiety 

symptomology 

-History of medication 

-Use of a subsample 

from Keller et al. (2000) 

-Subgroups based on 

BIC 

-Highly controlled  

-Uncommon therapies  

-Estimated mean HRSD 

scores relied on linear 

LGMs 

-Few baseline predictors 

-Treatment not randomly 

assigned 

Liang et al., 

2011 

-N = 

17,196 

outpatient 

Center for 

Epidemiologic 

Studies 

Semi-

parametric 

group based 

1) Minimal symptoms

2) Low symptoms

3) Moderate and stable Sx

-Ethnicity 

-SES 

-Marital status 

-Depressive symptoms 

were assessed once 

every two years 
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- 6 weeks 

-Age 50+ 

Depression Scale, 

abbreviated 

version 

mixture 

models 

4) High, decreasing Sx

5) Moderate, increasing Sx

6) Persistently high Sx

-Health -Participants were 

primarily mid-late life 

Bogner et 

al., 2012 

-N = 599 

outpatient 

-Age 60+ 

-12 months 

-SCID at baseline 

and 24 months 

later. 

-HDRS at 0, 4, 8, 

and 12 months 

Growth 

curve 

mixture 

modeling 

1) High persistent course

2) High declining course

3) Low declining course

-Treatment 

(depression care 

manager offering 

algorithm-based 

depression care versus 

usual care) 

-Baseline depression 

severity 

-East U.S. sample 

-Few follow ups 

-Medical comorbidity 

was determined by 

summing the number of 

conditions reported 

-Missing data at 24 

months 

Vittengl et 

al., 2013 

-N = 362 

outpatient 

-12 weeks 

-HRSD 

-BDI 

-Inventory for 

Depressive 

Symptomatology

-Self-Report 

GMM 1) Cubic change

2) Quadratic change

3) Linear change

4) no change

- baseline severity 

- age on onset 

- MDD duration 

-Treatment response 

-stringent diagnostic 

criteria 

-Attrition 

-complex patterns were 

not modeled 

Wardenaar 

et al., 2014 

-N = 153 

outpatient 

-1 year 

9 DSM-IV MDD 

Criterion 

symptoms via 

retrospective 

interview 

GMM 1) Early remission

2) Late remission

3) Remission and

recurrence 

4) Chronic

-Prior suicide attempt 

-Comorbid dysthymia 

-Somatic depressive 

symptoms 

-Retrospective 

assessment of depression 

-Some trial participants 

excluded in analysis 

Rubel et al., 

2015 

-N = 1,229 

outpatient 

-18 weekly 

sessions 

Session Report 

(SR) 

Administered 

weekly – assesses 

perceived 

progress 

GMM Sessions 1-6 

1) Large initial recovery

2) Large late recovery

3) Small initial recovery

4) Small late recovery

5) Negative Change

Sessions 7-12 

1) Large improvement

2) Small improvement

3) Negative change

Sessions 13-18 

1) Large improvement

2) No change

-German sample 

-All Self-report 

measures 

-Potential practice 

effects 

Thibodeau -N = 821 Asberg GMM 1) High severity -Baseline severity -Mix of psychotherapy 
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et al., 2015 outpatient 

-6 months 

depression rating 

scale (MADRS) 

administered at 0, 

1, 3, and 6 

months 

2) Gradual responders of

moderate severity 

3) Nonresponders

4) Rapid responders

-Use of emotional 

coping strategies 

-Use of avoidance 

coping strategies 

-Introversion 

-Emotional stability 

plus pharmacotherapy 

-Only uses 4 time points 

-Dropouts and exclusion 

criteria could limit 

findings 

-Unstructured interviews 

-No self-report 
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Table 2 

Demographics 

Variable Overall Sample 

Age, M (SD) 27.99 (9.76) 

Gender, % (n) 

Male 33.5 (71) 

Female 

Transgender 

65.1 (138) 

1.4 (3) 

Ethnicity, % (n) 

European-American 67.0 (142) 

African-American 5.7 (12) 

Hispanic 10.4 (22) 

Asian/Pacific Islander 2.4 (5) 

Middle Eastern 1.4 (3) 

         Multiracial 12.3 (26) 

Other .9 (2) 

HS Diploma, % (n) 

 Yes 95.8 (203) 

No 4.2 (9) 

Marital Status, % (n) 

Single 75.9 (161) 

Married or Partnered 13.2 (28) 

Other 10.9 (23) 

Household Family Income, M (SD)  $22,766.38 (34,223.42) 

Previous Counseling, % (n) 

Yes 82.1 (174) 

No 17.9 (38) 

Victim of Violence, % (n) 

Yes 11.3 (24) 

No 88.7 (188) 

Previous Hospitalization, % (n) 

Yes 18.9 (40) 

No 81.1 (172) 

Current Excessive Alcohol Use, % (n) 

Yes 10.8 (23) 

No 89.2 (189) 

Prior Arrests, % (n) 

Yes 20.8 (44) 

No 79.2 (168) 

Military Service, % (n) 

Yes 2.8 (6) 

No 97.2 (206) 

Clinically Significant Outcome, % (n) 

Yes 41.0 (87) 

No 59.0 (125) 
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Table 3 

Fit Statistics for Single-Group (Nonmixture) Models 

Model of Change CFI TLI RMSEA SRMR χ2 df χ2/df AIC BIC 

Intercept 0.65 0.69 0.15 0.29 746.07 134.00 5.57 17998.31 18058.73 

Linear 0.91 0.92 0.08 0.11 289.49 131.00 2.21 17448.75 17519.23 

Quadratic 0.96 0.96 0.05 0.07 199.08 127.00 1.57 17347.62 17431.54 

Cubic 0.98 0.98 0.04 0.06 162.63 122.00 1.33 17314.37 17415.07 

Note. CFI = Comparative Fix Index; TLI = Tucker–Lewis Index; RMSEA = Root Mean Square Error of Approximation; SRMR = 

Standardized Root Mean Square Residual; AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion.
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Table 4 

Fit Statistics for Latent Class Group (Multivariate) Cubic Model 

Model AIC BIC Entropy LMR-

LRT 

p BLRT Latent 

Classes 

Count Proportion Membership 

Probability 

2 Class 17623.90 17717.88 0.87 528.64 0.003 -9058.14 1 131 0.62 0.97 
2 81 0.38 0.94 

3 Class 17450.33 17561.10 0.85 176.96 0.316 -8783.95 1 55 0.26 0.95 

2 50 0.24 0.92 

3 107 0.50 0.91 
4 Class 17394.57 17522.12 0.83 63.40 0.312 -8692.17 1 87 0.41 0.90 

2 33 0.16 0.92 

3 56 0.26 0.90 
4 36 0.17 0.92 

5 Class 17362.95 17507.28 0.85 40.12 0.133 -8659.28 1 3 0.01 0.99 

2 11 0.05 0.90 
3 49 0.23 0.91 

4 85 0.40 0.92 
5 64 0.30 0.87 

Note. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; Entropy = accuracy of classification of individuals 

into their most likely class; LMR-LRT = Lo, Mendell, and Ruben likelihood ratio test; BLRT = bootstrapped likelihood ratio test; 

Bold denotes the best fitting model.
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Table 5 

Predictors of Latent Class Membership 

Determinant M (SD) / % (n) df F or χ2 p 

Sessions Attended 2, 209 1.60 .205 

Attrition 2 1.59 .452 

Baseline Distress 2, 209 150.21 < .001 

   Severe Distress (55) 108.49 (10.84) 

   Mild Distress (50) 73.24 (8.70) 

   Moderate Distress (107) 85.61 (11.47) 

Early Response 2 3.76 .153 

Sudden Gain 2 5.20 .074 

Depression Spike 2 .67 .714 

Pre-treatment Employment 2 2.86 .240 

Pre-treatment Work Problems 2 10.96 .004 

   Severe Distress (55) 45.5% (25) 

   Mild Distress (50) 20.0% (10) 

   Moderate Distress (107) 23.4% (25) 

Previous Counseling 2 2.62 .270 

Sleep Difficulties 2 11.21 .004 

   Severe Distress (55) 85.5% (47) 

   Mild Distress (50) 56.0% (28) 

   Moderate Distress (107) 72.0% (77) 

Stress 2 3.90 .142 

Household Family Income 2, 209 .10 .908 
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Age 2, 209 1.13 .327 

Note. Sessions attended is the number of therapy sessions participants received; attrition 

occurred if participants terminated treatment prior to 16 sessions; baseline distress was measured 

by the Outcome Questionnaire (OQ-45); sudden gain was defined as a significant improvement 

in symptoms, which remains constant, between two individual sessions; pre-treatment 

employment, pre-treatment work problems, previous counseling, sleep difficulties, stress, 

household family income, and age are self-reported items that participants reported at baseline; 

Bold denotes the best fitting model.   
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Table 6 

Shapes of Change Predicting Treatment Outcome 

Determinant df χ2 p 

Early Response 1 57.44 < .001 

Sudden Gain 1 21.97 < .001 

Depression Spike 1 .28 .599 

Note. Early response was defined as a significant drop in depressive symptoms by the fourth 

session, followed by a flat, linear trajectory; sudden gain was defined as a significant 

improvement in symptoms, which remains constant, between two individual sessions; depression 

spike was defined as a sudden significant increase in depressive symptoms, which peaks and 

then declines; Bold denote the best fitting model. 
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Figure 1. Mean latent growth curves for three-class growth mixture model solution.
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