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Abstract 

Use ofprogress monitoring and outcome assessment (PMOA) tools has been shown to 

have a significant, positive effect on rate of change in therapy (e.g. De Jong et al. , 2014), and in 

reducing treatment failure ( e.g. Lambert & Hawkins, 2001) and is increasingly more frequently 

required of clinicians. The ability to use language is a uniquely human quality and the patterns of 

language use that individuals use has been tied to various psychologically-relevant variables. 

Automated linguistic analysis may represent one path forward to add the clinical utility provided 

by PMOA measures without drastically increasing time demands or suffering from the 

measurement reactivity other tools may induce. The present study analyzed the transcripts of24 

psychotherapy sessions, one early in the treatment process and one late in the course of 

treatment, split between six good and six poor outcome cases to explore the utility of Linguistic 

Inquiry and Word Count (LIWC; Pennebaker, Booth, Boyd, & Francis, 2007) for PMOA; 

specifically, examining its ability to predict treatment outcome and to track change over time. 

Results indicated significant differences in language use patterns between good and poor 

outcome cases but failed to find support for the hypothesis that language use patterns would 

change from time one to time two during the course of therapy. Logistic regression models were 

able to predict good vs. poor treatment outcome in between 70 - 81. 7% of transcripts. 
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Chapter I 

Introduction 

Language is a uniquely human endeavor, and its central role in the construction of human 

experience is the subject of investigation in any number of fields from literary criticism to 

exegetics to psychotherapeutic literature. Language is of critical importance to any study of 

psychological processes, as it is the only way that we, as humans, experience the world (Efran & 

Fauber, 1995). Language has long been recognized as a source of important psychological 

constructs. For instance, Sir Francis Galton in the late 1800's was among the first scientists to 

look to the dictionary to study the structure of personality descriptors and their commonalities. 

Allport and Odbert continued this work and moved it into empirical study, before it culminated 

in the factor-analytic production of the "Big Five" personality traits, based on the work of 

Raymond Cattell (Goldberg, 1993). 

The field of semiotics, which comprises the study of signification, or meaningful 

communication and meaning-making, makes perhaps the most comprehensive case for the 

primacy of language in the study of human processes. Within semiotics, language represents the 

major point of inquiry through the study of "signs." Signs are made up of two parts - the signifier 

and the signified - with the signifier representing any mark or symbol, written or spoken, which 

refers to another concept, and the signified representing the concept to which the signifier refers. 

A common assumption within semiotics is that human language represents the highest level of 

signifying systems, and that without linguistic signs, no other signs would be meaningful (Kaja, 

1983). Other semioticians have gone so far as to say that humans themselves are, for all intents 

and purpose, signs, as we are cognitively available to ourselves and those around us through 

signifiers such as proper names, pronouns, and visual images (Kaja, 1983). 
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Semiotics and the study of language are inherently related to the study ofpsychological 

processes in general and psychotherapy in particular for a number ofreasons. Psychology has 

been present in the semiotic tradition from its inception. Ferdinand de Saussure ' s lectures at the 

University of Geneva were eventually compiled into Course in General Linguistics (1959, 

originally published in 1916), which is widely recognized as the starting point for semiotics as a 

field distinct from linguistics. In this foundational text, de Saussure framed the study of language 

in the context ofpsychology: "A science which studies the life of signs within society is 

conceivable; it would be part of social psychology and consequently of general psychology" (p. 

16). Additionally, psychotherapy is nothing without language. It was, after all, labeled as the 

"talking cure," in Freud and Breuer's seminal Studies on Hysteria (1957, originally published in 

1895). 

Zittoun (2011) described therapy as a "talking apparatus" through which clients are able 

to reify, make visible, and externalize their internal "psychic apparatus" through the use of 

language. In Zittoun's description, the client and therapist work together to use the language of 

the client to identify and interpret categories ( semiotic sets) that organize the client's description 

of his or her experience. Thorpe and Klein (1992) describes this process as the "languaging" of a 

problem. Languaging a problem involves taking the fragmented, seemingly-chaotic state of all 

the experiences that make up a client's presenting concern and integrating them with the rest of 

the client's personality through examining the labels and categories used to organize said 

experiences. Building on these ideas, Ghaemi (1999) summarized psychotherapy as follows : "It 

would seem that, at its most abstract, psychotherapy is the therapeutic use of words. Thus, at a 

very basic level, it involves the nimble use of language" (p. 484). 
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Language and the study of meaning-making cannot exist separate from psychology 

literature, both because these are intrinsically social phenomena and because language represents 

our only way of accessing "mental phenomena" (Faccio, Centomo, & Mininni, 2011 ). What a set 

of words means to an individual is not permanent - meaning is constantly renegotiated as social 

context changes. This is codified in semiotics with the concept of "deconstruction," in which 

each signified becomes a signifier with its own array of signifieds, which is believed to lead to 

the evolution ofmeanings in a number ofprocesses, including psychotherapy (Thorpe, 1992). 

Words and phrases and the meanings derived thereof are societal negotiations, and this is true 

even when they occur in physical isolation from others (Efran & Fauber, 1995): 

"Any observation stands in relation to the person experiencing it, and the process of 

codifying reality cannot exist independently of the availability of given cognitive 

categories to the observer himself: categories tied to the linguistic context more strictly 

than they are to reality." (Faccio, Centomo, & Mininni, 2011 , p. 306). 

As Faccio, Centomo, and Mininni (2011) suggest, mental phenomena are not directly observable 

on their own. The phenomena are given shape and substance through language, following rules 

which are continuously negotiated within a social group, and outside of which nothing is 

meaningful. Our experiences are organized according to categories, often known as schemas 

within the psychological literature, which can also be framed as "semiotic sets," or a 

combination of signifiers and signifieds that are members of some defining category. 

People experience the world and organize their experiences through semiotic sets that can 

be elaborated through repetitive experiences which coalesce into a set, the strong emotional 

impact of an experience, or various modes of social guidance (Zittoun, 2011 ). What linguistic 

labels we place upon our experiences and the meaning those labels take on is important not only 
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in a descriptive sense, in understanding someone ' s current pattern ofbeing, but also has 

significant implications for how that individual will interact with the world going forward. 

Metaphor is an example of sets ' proactive influence on our experience, organizing our 

experience of one thing in terms of another, which affects an individual ' s perception of the world 

as well his or her way of experiencing it (Zittoun, 2011). As Efran, Aldarondo, and Heffner 

(1997) note, language allows individuals to hold beliefs that influence how they live in the 

world, even when those beliefs are not objectively aligned with reality. 

It follows from the importance oflanguage to the human experience and to enabling the 

study ofmental phenomena as well as the central role of conversation in therapy, then, that the 

study of language within the context ofpsychotherapy and mental health is of substantial 

importance. Recent decades have seen growth in the research literature on the links between 

natural language and psychological factors and outcomes. One major line of inquiry in this realm 

has been the analysis of written responses to prompts which are believed to uncover important 

psychological content, such as writing about the happiest and/or saddest moment of the subject's 

life or writing about the subject's "deepest thoughts" on some experience among others (e.g., 

Brockmeyer et al. , 2015 ; Rude, Gortner, & Pennebaker, 2004; Greenberg & Pyszczynski, 1986). 

Others have subjected transcripts ofpsychotherapy sessions to systemic analysis using a formal 

or informal coding system to explore how psychotherapeutic factors manifest through language 

(e.g. , Angus et. al. , 2012; Banheim & Schweitzer, 2015 ; Bento, Ribeiro, Saldago, Mendes, & 

Gonvalves, 2014). The former method, while useful in the exploration of the relationship 

between psychological constructs and language in general, does not easily generalize to the study 

ofpsychotherapy and the process of what happens in-session. The latter, while having greater 

construct validity, has important drawbacks - it requires extensive training in the coding system 
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in question, is time intensive, and the coding systems are often constructed to investigate 

processes believed to be of importance to a specific theoretical approach, which may limit their 

usefulness for transtheoretical research. 

The emergence of natural language processing software such as Linguistic Inquiry and 

Word Count (LIWC; Pennebaker, Booth, Boyd, & Francis, 2007) represents one way to address 

these concerns. LIWC automatically analyzes any given text file and gives frequency rates and 

word counts across 80 different linguistic categories and its dictionaries and word categories 

were not constructed on the basis of a specific psychotherapeutic model. The software requires 

only basic computer knowledge and no extensive training as to the operation of the software. 

Since its initial release in the early 1990s, LIWC has been used extensively in psychological 

studies, providing evidence that it is sensitive to features of natural language that are 

conceptually and empirically relevant to personality and psychopathology research (Junghaenel, 

Smyth, & Satner, 2008). LIWC has been used to examine the linguistic correlates ofmental and 

physical health outcomes in written text like personal essays or diaries (e.g. , Tov, Ng, Lin, & 

Qiu, 2013) and in transcripts of audio recordings of natural conversation (e.g. , Mehl, 2006). 

However, there exist very few studies of its use in the analysis of natural language occurring 

specifically in psychotherapy sessions outside of a small number of dissertation projects (e.g. , 

Dicterow, 2012; Desjardines, 2012). 

Statement of the Problem 

Progress monitoring includes any use ofmeasures that produce clinical data regarding a 

client's progress or lack thereof during psychological treatment. Use ofprogress monitoring in 

psychotherapy has been shown to have a significant, positive effect on rate of change in therapy 

(e.g. De Jong et al. , 2014), and in reducing treatment failure (e.g. Lambert & Hawkins, 2001). 
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Despite growing support in the literature for its effectiveness and evidence that many clinicians 

struggle to identify when their clients are failing to improve ( e.g. Hatfield, McCullough, Frantz, 

& Krieger, 2010), rates ofprogress monitoring use by clinicians remains low, well below 40% 

(e.g. Hatfield & Ogles, 2004; Ionita and Fitzpatrick, 2014), with barriers to use including 

concerns about the amount of time required for administration, difficulty of administration, and 

validity (Ionita, Fitzpatrick, Tomaro, Chen, and Overington, 2016). Self-report inventories, 

questionnaires, and scales represent the most common type ofprogress monitoring tools used by 

clinicians, and such measures carry several important limitations, such as the influence of 

characteristics like wording, order of appearance, or format on responses, biases internal to the 

subject (such as social desirability), and reactivity due to the subject being aware that he or she is 

being assessed (Kazdin, 2003). Language and content analysis is one alternative to the self-report 

that addresses these concerns through the use of objective rating, and naturalistic, non-obtrusive 

methodology (Chung & Pennebaker, 2007). The use of linguistic analysis software such as 

Linguistic Inquiry and Word Count (LIWC; Pennebaker, Booth, Boyd, & Francis, 2007) 

automates this process and makes the analysis of text more efficient, objective, and inexpensive 

compared to the use of human raters (Tausczik & Pennebaker, 2010). While such methods have 

been used extensively in the analysis of subject-produced text in the form of written language, 

further research is needed on its utility in the study of the natural spoken language that occurs in 

a psychotherapy session. 

Purpose of the Study 

The purpose of this research is to examine the utility of the LIWC software for the study 

ofprogress monitoring and outcome assessment in psychotherapy. In order to explore this 

question, this research will focus on using transcripts of actual counseling sessions to explore the 
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linguistic correlates of client outcome among individuals seeking psychotherapeutic treatment 

for depression. The study will also investigate the possibility ofbuilding a regression model 

predicting which clients will or will not improve based upon the linguistic characteristics of their 

initial sessions, as well as examining how the linguistic characteristics of client speech change or 

do not change over the course of treatment. 

Research Questions 

Based on the extant literature, several questions will be explored. The three primary research 

questions are as follows: 

1. Can treatment outcome status (good versus poor) be predicted from a linear 

combination of linguistic characteristics ofpsychotherapeutic speech in the early 

stage of treatment suggested by prior research to be salient to the experience of 

depression or psychotherapeutic processes? 

2. Do these linguistic characteristics of psychotherapeutic speech demonstrate change 

from the early to late stages of treatment if the client experiences symptom 

improvement? If they do not experience improvement? 

3. Is there evidence that the relationship between linguistic characteristics of 

psychotherapeutic speech may be non-linear rather than the linear paradigm posited 

by the preceding two research questions . 

Significance of the Study 

Meier (2015) identifies the following four current trends that have increased the use of 

progress monitoring and outcome assessment measures in recent years: the implementation of 

the Patient Protection and Affordable Care Act (PPACA) and its attendant increase in access to 

mental health coverage accompanied by a push for accountability, high failure rates in 
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counseling and psychotherapy, empirical support for the effectiveness of the use ofprogress 

monitoring and outcome assessment in psychotherapy, and emerging technologies such as real

time applications for the tracking ofprogress monitoring and outcome assessment data. 

Additionally, while creating transcripts ofpsychotherapy sessions for analysis has traditionally 

had a high cost in terms of either time required for transcription or monetary compensation to 

paid transcription services, automated transcription software such as Nuance's Dragon 

N aturallySpeaking TM line are increasingly efficient and accurate in translating audio to text. As 

technology continues to progress, it is likely that it will soon be possible to produce highly 

accurate transcripts of the natural speech of psychotherapeutic conversations that are available 

immediately upon the conclusion of a given session. Given that analysis with LIWC requires 

minimal time, establishing linguistic analysis as useful progress monitoring and outcome 

assessment tool would allow clinicians to integrate assessment into their practice without an 

attendant increase in paperwork, time investment, or complicated assessment procedures. 

This study will also address the current gap in the literature with regard to the use of 

automated linguistic analysis software in the exploration of natural language in the context of 

psychotherapy sessions. Further, a significant number of clients engaged in psychotherapy do not 

improve, with estimates of treatment failure ranging from 10% to 50% of all clients (Persons & 

Mikami, 2002). If it is known that some clients do not improve, then examining the therapeutic 

conversations of improving and stagnant or failing clients is important in order to identify 

processes that contribute to such outcomes (Banhem & Schweitzer, 2015). This study aims to 

advance knowledge in this area by identifying linguistic patterns in the in-session speech 

characteristic of improving and non-improving clients. 
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Chapter II 

Literature Review 

This chapter will cover three broad topics, psychotherapy efficacy, progress monitoring 

and outcome assessment (PMOA), and studies of the linguistic correlates ofpsychological and 

psychotherapeutic factors. Within the first topic, this review will cover (a) research establishing 

the general effectiveness ofpsychotherapy in stimulating client improvement in significant 

domains; (b) research on treatment failure and its causes; and ( c) research on deficits in the 

ability of clinicians to identify treatment failure on the basis of clinical judgment alone and 

factors that may contribute to said deficit. The second topic will cover the following: definitions 

ofPMOA, evidence that providing feedback to clinicians using PMOA measures improves 

clinical outcomes and therapeutic processes over practice without structured assessment and 

feedback, and current barriers and current attitudes towards PMOA implementation. The final 

section will explore linguistic correlates of important psychological and psychotherapeutic 

processes, establishing linguistic analysis as a valid method ofpsychological inquiry, and 

exploring how linguistic analysis may serve the purposes ofPMOA. 

Psychotherapy: Effectiveness and Treatment Failure 

Evidence for the effectiveness of psychotherapy. The status of psychotherapy as an 

efficacious endeavor enjoys broad support in the research literature. This literature includes both 

efficacy studies, which seek to maximize internal validity through such processes as random 

assignment to experimental conditions, strict monitoring of treatment fidelity, extensive training 

ofproviders, and controlling diagnosis inclusion criteria, and effectiveness studies, which strive 

to maximize external validity through using clinicians in community settings serving any clients 

who have been referred for clinical services, rather than strictly controlled research participants 
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(Hunsley, Elliott, & Therrien, 2014). In a recent comprehensive review of the extant literature in 

this area, Lambert (2013) drew several conclusions. First, that a diverse range of formal, theory

driven treatments are shown to be effective with a wide variety of clients, with 40-60% of 

individuals showing substantial benefit in controlled trials. Further, these effects are not just 

statistically significant, but also represent clinically significant change, speeding up the natural 

healing process, providing clients with additional coping skills and techniques to deal with future 

problems, and reducing symptoms. Second, that psychotherapy is better than both wait list/no 

treatment control conditions, and control protocols that emulate some aspects ofbona fide 

treatment, though the degree of difference in the latter depends on the nature of these protocols. 

Third, that gains produced by psychotherapy are maintained long after the cessation of treatment, 

often to larger degree than pharmacological treatment. And finally, that the differences between 

various types ofpsychotherapy are not pronounced, with psychotherapy being largely effective 

across orientations and settings (Lambert, 2013). These final two findings were echoed by 

Hunsley, Elliott, and Therrien (2014), whose meta-analysis found psychotherapy to bring about 

clinically significant improvement in mood, anxiety, and related disorders across studies which 

included data from diverse clientele spanning several countries. Hunsley et al. (2014) also found 

that psychotherapy was generally equivalent to pharmacotherapy at termination and more 

effective than pharmacotherapy at maintaining treatment gains at follow-up times of a year or 

more post-treatment. 

Several indicators are instructive for establishing the positive benefits ofpsychotherapy. 

The effectiveness ofpsychotherapy can be measured with both effect size and number needed to 

treat (NNT) statistics (Wampold, 2007). Effect size is a measure ofmean difference between 

groups, with a value ofd = 1.0 representing a difference of one standard deviation unit. Number 
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needed to treat refers to the number of individuals who must receive a treatment in order to 

ensure that at least one person will receive the benefit of a treatment compared to the rate of 

individuals who would have improved or avoided a bad outcome (e.g. , death) compared to those 

receiving no treatment. Wampold (2007) found that psychotherapy was more effective than 

many medical procedures by both NNT and effect size statistics. This included almost all 

cardiological interventions (e.g., beta-blockers and angioplasty), treatments for asthma, and the 

flu vaccine among others . Lambert (2013) found that effect sizes reported in the literature for 

psychotherapy compared with control procedures ranged from .4 to .8, converging around .6. 

Another measure ofpsychotherapy effectiveness is the rate at which individuals achieve 

"recovery" or meet the criteria for reliable change on an outcome measure. With recovery 

defined as moving from the dysfunctional to functional range on a clinical outcome measure, 

Hansen, Lambert, and Forman (2002) found that 57.6% of clients achieved recovery in the 

course of 28 randomized control trials (RCT) over an average of 12.7 sessions. 67.2% of the 

participants met the less stringent reliable change criteria in that time. 

The reality of treatment failure. While empirical research shows psychotherapy to 

stimulate clinically significant change for many individuals, treatment failure remains a 

significant concern. Treatment failure is a complex phenomenon, which can be defined as any 

combination of the following : dropout, premature or unilateral termination, lack of clinically 

significant change, partial change, slow change, deterioration or negative effects, and failure to 

maintain gains, all of which are further complicated by decisions about whose perspective on 

these constructs takes precedence (Lampropoulos, 2011). Wierzbicki and Pekarik (1993) 

conducted a meta-analysis of dropout rate in psychotherapy, compiling 125 studies that reported 

on dropout rate, were not limited exclusively to substance abuse clients, included actual therapy 



12 PROGRESS MONITORING WITH LANGUAGE 

clients rather than treatment analogues, and were published in English. The mean dropout rate 

for these studies was 46.86% and the authors did not find dropout rate to be related to treatment 

mode, setting, or clientele. However, several demographic variables were significantly correlated 

with dropout rate. African American or other minority race status, lower level of education, and 

lower SES were all associated with higher rates of dropout. Consistent with aforementioned 

complexity of definition and perspective, the authors found that studies varied with respect to 

reported dropout rate according to how dropout was operationally defined. Studies that defined 

dropout as termination by failure to attend a scheduled session reported lower rates than those 

that used definitions involving therapist judgment that the client had not completed enough 

sessions or those which counted individuals who did not complete a predetermined number of 

sessions as having dropped out (Wierzbicki & Pekarik, 1993). Ravitz, McBride, and Maunder 

(2011) reported on 3 8 RC Ts for interpersonal therapy in the treatment of depression. The authors 

found that only 12 of these trials reported dropout rates, which ranged from 0-49%. In routine 

practice, Hansen, Lambert, and Forman (2002) found that one-third of clients attended only one 

session, and noted that this figure may in fact be higher, as some collection sites do not include 

data on clients with only a single session. Additionally, clients in this study attended a median of 

three sessions. Combined with the finding that approximately 9 sessions are required for 50% of 

clients to achieve reliable change on a clinical outcome measure and 16 sessions are required for 

50% of clients to achieve clinically significant change (moving from the dysfunctional to 

functional range; Hansen & Lambert, 2003), this means that a majority of clients are not 

remaining in psychotherapy long enough to achieve significant improvement from treatment. 

That treatment failure represents a sizable risk ofpsychotherapy is also represented in 

literature on individuals who do remain in therapy, but do not achieve symptom reduction. Even 
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in RC Ts, where all aspects of treatment -including client variables like diagnosis and initial 

symptom severity- are tightly controlled in order to maximize the effects of the treatment on 

outcome in comparison to possible non-therapeutic effects, Hansen, Lambert, and Forman (2002) 

found that 32.8% of individuals did not achieve reliable positive change in psychotherapy and 

42.4% remained in the dysfunctional range following treatment. In a review of naturalistic 

treatment outcome studies, Hansen et al. (2002) also found that 56.8% of clients demonstrated no 

significant change and 8.2% of clients deteriorated. In a separate meta-analysis of naturalistic 

treatment an American university, Lambert et al. (2003) found that 9% of all clients experienced 

symptom deterioration at termination. Further, Whipple et al. (2003) found that 28.34% of 

clients qualified for not-on-track (NOT status) at some point in treatment. NOT clients are clients 

whose rate ofpositive change does not match expected growth on a clinical measure in 

comparison to a normative sample. While many of these NOT clients do go on to make 

significant clinical or reliable change, this large percentage of individuals who fail to evidence 

expected gains during the early stages ofpsychotherapy represents another segment of the 

population for whom psychotherapy is not as effective. Within this same study, Whipple et al. 

(2003) reported rates of deterioration at termination that ranged from 8.5% to 19.1 % across 

experimental conditions. Additionally, the rate of clients who experienced no significant positive 

or negative change ranged from 42.4% to 55.7%. 

Causes of treatment failure. Clearly, then, treatment failure represents a significant risk 

in psychotherapy. A great number of causative factors have been suggested for this phenomena. 

Perhaps surprisingly, type of clinician training, years of training, and theoretical orientation do 

not seem to change the slope of client improvement (Okiishi, Lambert, Nielsen, & Ogles, 2003). 

Meier (2014) noted that the avoidance appears to be a significant causal agent in individuals who 
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experience treatment failure or non-improvement. Hopko, Magidson, and Lejuez (2011) also 

suggested that clients who are unwilling to disclose in psychotherapy due to either emotional 

avoidance or personal discomfort are more likely to experience treatment failure. They also 

noted that a lack of personal insight and/or psychological awareness may contribute to failure. 

Research has consistently supported the view that clients with more severe symptomology at the 

beginning of treatment are more likely to experience forms of treatment failure, including 

dropout (Watson, 2011). Watson also posits that shame can contribute to failure by pushing 

clients towards minimal disclosure, restricting the amount of negative or distressing information 

shared. Motivational factors and ability to take responsibility for ones own actions may also be 

important contributors to treatment failure (e.g. Watson, 2011 ; Ravitz, McBride, & Maunder, 

2011). Factors related to the therapeutic relationship also appear to be important predictors of 

treatment response. Watson identified the quality of empathic attunement on the part of the 

clinician as one such predictor. Westmacott and Hunsley' s (2010) review of a population survey 

found that 7.2% ofrespondents who indicated terminating with a mental health provider within 

the last year reported that being uncomfortable with the provider was the cause of their decision 

to terminate. This represented approximately 19% of respondents who had not terminated due to 

symptom improvement, completion of recommended treatment, or factors that did not involve 

personal choice (e.g. , moving away from the area in which the provider works, inability to pay 

for services, or problems with childcare, transportation, or scheduling). Samstag, Batchelder, 

Muran, Safran, and Winston (1998) found that individuals who dropped out of treatment scored 

significantly worse on the Working Alliance Inventory, the friendliness subscale of the 

Interpersonal Adjective Scale, and the depth subscale of the Session Evaluation Questionnaire 

than those who experienced a positive therapeutic outcome. The dropout group was also 
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significantly worse on these measures than the group that experienced a poor therapeutic 

response but remained in treatment. Parker, Graham, and Sheppard (2014) noted that factors 

outside of the therapeutic frame, such as recent severe stressors ( e.g., death of a significant other, 

job loss, illness) and enduring or chronic stressors (e.g. , finances , unpleasant or difficult job, 

chronic health concerns) also hold important influence on whether or not a client improves in 

psychotherapy. 

While any number of elements may combine to cause treatment failure for an individual 

client, there appears to be a substantial disconnect between the reality of treatment failure and 

clinicians ' ability to notice that treatment failure is occurring. McCullough, Hatfield, Frantz, and 

Krieger (2010) reviewed the progress notes ofpractitioners at a college counseling center to 

explore whether or not treatment failure was mentioned in clinical writing. The center being 

studied made use of an outcome-monitoring measure, which the therapist scored and entered 

following each session. Despite having direct access to objective data reflecting their clients ' 

therapeutic change, 58 .6% of the reviewed notes for clients who had deteriorated on the outcome 

measure made no mention of deterioration. In fact, 2.9% actually mentioned that the client had 

improved. Hannan et al. (2005) asked therapists to make predictions about which of their clients 

would deteriorate by termination and the kind of progress each would make over a three-week 

period. Since multiple predictions were made, therapists were classified as having predicted 

deterioration if they predicted that the client would deteriorate after any single session in the 

study. Of the 550 clients followed, therapists predicted deterioration in only three (.01 %). This 

occurred despite the fact that every clinician was informed at the beginning of the study that 

center experienced an average deterioration rate of 8% (Hannan et al. , 2005). This is particularly 

troublesome, because a lack of awareness that treatment is not producing change essentially 
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serves as an illusory indication that treatment is successful. This may result in the clinician 

persisting in providing treatment that may actual result in negative outcomes (McAleavey, 

Nordberg, Kraus, & Castonguay, 2012). 

Several factors contribute to poor accuracy in clinical judgment of client progress and 

render statistical prediction superior in most cases. Self-assessment bias is one such factor. In a 

survey of 129 mental health professionals, Walfish, McAlister, O 'Donnel, and Lambert (2012) 

asked participants to rate their overall clinical skills in performance in terms of a percentile 

relative to other professions within their field and to report what percentage of their clients 

improve, exhibit no change, and deteriorate during psychotherapy. On average, the professionals 

rated themselves as being in the 81 st percentile of similar practitioners, with a modal response of 

the 75th percentile. Only 8.4% of clinicians rated themselves below the 75 th percentile, none 

below the 50th percentile, with 25% rating themselves at or above the 95 th percentile. On average, 

respondents reported that 77% of their clients improve and 3.66% deteriorate over the course of 

psychotherapy. Finally, 47.7% ofrespondents reported that none of their clients deteriorated 

(Walfish et al. , 2012). Lambert (2015) noted that such self-assessment bias is common in goals 

with no performance feedback, as well as in complex situations like therapy where providers 

have little control over client decisions and other social, biological, and contextual factors that 

affect mental health. Lambert and Lo Coco (2013) posited that such (inaccurate) optimism may 

in fact be necessary to the work ofpsychotherapy, as clinicians must remain committed and 

determined despite little control over clients' life circumstances. Other factors that lead to 

clinicians ignoring warning signs of treatment failure include clients intentionally suppressing 

negative in-session reactions and a fundamental inability to simultaneously hold all relevant 

information about a client in memory and effectively use it to make clinical predictions 
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(Lambert, 2015). Additionally, a significant amount of time may pass between when a client 

presents for treatment and when they cross the threshold of deterioration and/or clinicians may 

have a large number of sessions with other clients in between sessions with one specific client, 

introducing a lot of competing information into the clinician' s predictive apparatus (Hatfield, 

McCullough, Frantz, & Krieger, 2010). 

"As human information-processors, counseling psychologists simply cannot retain in 

memory, and access, all possible empirical relationships relevant to their work" 

(Spengler, Strohmer, & Dixon, 1995, pg. 524). 

Consequently, research has consistently demonstrated superior accuracy for actuarial methods 

above that of clinical judgment. In a meta-analysis of clinical judgment studies that made a direct 

comparison between the predictions of clinicians and some statistical formula, .tEgisdottir, White, 

and Spengler (2006) found that the effect size in favor of statistical prediction is small but 

significant. Further, because practitioners make a large number ofpredictions on a regular basis 

and the effect ofmaking a wrong judgment can be profound (e.g. , can result in significant 

clinical deterioration), even incremental improvement is important. The ability ofprogress 

monitoring and outcome assessment (PMOA) measures to accurately identify potential treatment 

failure and improve client outcomes through feedback over clinical judgment alone will be 

further explored in the next major section of this literature review. 

Progress Monitoring and Outcome Assessment 

Definition and marketplace forces. Progress monitoring and outcome assessment 

(PMOA) has inspired a substantial amount of research and policy in the last two decades. Many 

different terms are used for this concept, including concurrent recovering monitoring, clinically

informed outcomes management, measurement-feedback systems, feedback-informed treatment, 



18 PROGRESS MONITORING WITH LANGUAGE 

and patient-focused research, amongst others (Goodman, McKay, & DePhillipis, 2013). For the 

sake ofparsimony, this section will refer to any system that involves the ongoing monitoring of 

clinical symptoms and progress as PMOA. Such measures are sensitive to change, assess change 

in clinically significant domains, are designed for repeated administrations, are pantheoretical, 

can be used with a variety of client populations, and provide a good overview of a client' s 

psychological functioning (Ionita, Fitzpatrick, Tomaro, Chen, & Overington, 2016). 

Recent developments in the healthcare marketplace have driven a push for greater 

accountability from practitioners. Rising healthcare costs have spurred governments and 

lobbyists to push for policies that mandate methods of controlling costs (Beutler, 2011 ). After the 

expansion of Medicare, Medicaid, and other legislation intended to increase healthcare coverage 

in the united states during the 1970s, health professionals came to be seen as major causes of 

waste and inefficiency that managed care companies needed to rein in (Reed & Eisman, 2006). 

Most health insurance plans now limit the number of sessions an individual is eligible to receive 

(Lambert, 2013) and practitioners may be differentially reimbursed based on whether or not they 

use what a particular managed care organization lists as an evidence-based intervention or on the 

basis of collected PMOA data (Shean, 2016). Additionally, passage of the Patient Protection and 

Affordable Care Act (PPACA) likely means that a large influx of newly-insured individuals will 

be afforded access to mental health care for the first time. This inflow of new clients represents 

an increase in cost for insurance companies and will likely be accompanied by increased pressure 

for practitioner accountability (Meier, 2015). Indeed, the PMOA revolution has already occurred 

in other markets, with Australia mandating that mental health providers use several outcome 

measures with every client and submit all data gathered through this protocol to the Australian 

government (Callaly, Hyland, Coombs, & Traver, 2006). In America, the US Department for 



19 PROGRESS MONITORING WITH LANGUAGE 

Health and Human Services: Substance Abuse and Mental Health Services Administration's 

National Registry ofEvidence-Based Programs and Practices just added using feedback from the 

Outcomes Questionnaire (OQ-45.2 , Lambert et al. , 1996) and Partners for Change Outcomes 

Management System (PCOMS; Miller, Duncan, Sorrell, & Brown, 2005) to its roster (Ionita & 

Fitzpatrick, 2014). Support for the implementation ofPMOA protocols has not come solely from 

managed care organizations and governments, however. The AP A Division 29 task force has 

recommended that practitioners routinely assess their clients ' response to treatment on the basis 

of such feedback ' s potential to illuminate and offer opportunities to repair alliance ruptures, 

improve the therapeutic relationship, and give practitioners the ability to monitor treatment 

strategies based on client response and avoid early termination (Ackerman et al. , 2001). 

Elsewhere, implementing PMOA has been seen as a way to bridge the scientist-practitioner gap 

and prevent practice from becoming isolated research (Lutz, De Jong, & Rubel, 2015) and as a 

transtheoretical practice that improves care across ideological evidence-based practice categories 

(Reed & Eisman, 2006). 

Clinical utility of PMOA. Empirical support for the effect of feedback on improving 

client outcomes is substantial, with much of the literature coming from the work of Lambert and 

colleagues using variations of the OQ-45.2 system. The OQ-45.2 system compares a client's 

score at a particular session to an expected growth curve based on their baseline score and 

provides one of the following messages : (a) normal functioning, consider termination; (b) 

adequate change, don' t alter treatment; (c) less than adequate change, consider altering 

treatment; and ( d) not making expected progress, may drop out or have negative treatment 

response - review case carefully and decide on new course of action (Whipple et al. , 2003). 

Effects ofutilizing feedback in treatment appears to be most important for not-on-track (NOT; 
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also referred to as "signal-alarm") clients, that is, with clients who are not improving at the 

expected rate or who are getting worse, those clients who receive either of the last two messages 

listed above (De Jong et al. , 2014). Lambert et al.'s meta-analysis of three OQ-45.2 outcome 

studies (2003) found an effect size of .39 for feedback in NOT cases on OQ-45 .2 scores at 

termination. The authors reported that of the NOT cases who did not receive feedback (NOT

NFb), 21 % were worse by at least the reliable change index at termination and only 21 % 

improved by either the reliable change index or by moving from the dysfunctional to functional 

range of the OQ-45.2 By contrast, for the NOT cases who received feedback (NOT-Fb), only 

13.4% were worse by at least the reliable change index at termination and 34.9% had improved 

by the same criteria at termination. Additionally, NOT-Fb cases stayed in therapy significantly 

longer than NOT-NFb cases while on-track feedback cases (OT-Fb) remained in treatment 

significantly fewer sessions than OT cases that did not receive feedback (Lambert et al. , 2003). 

In a later meta/mega-analysis ofOQ-45 .2 feedback clinical trials, Shimokawa, Lambert, and 

Smart (2010) reported that the aggregate effect size for feedback on NOT cases was -.28, which 

translates to an average mean difference of 6.4 points on the OQ-45 .2 at termination. This 

relationship was stronger for cases who completed at least five sessions, equivalent to a mean 

difference of 12 points on the OQ-45 .2 at termination. Further, the odds of a client deteriorating 

by termination were one and a half times higher for NOT-NFb cases compared to NOT-Fb cases 

overall, and almost two-and-a-half times higher for those who remained in treatment for at least 

5 sessions. NOT-Fb cases were also significantly more likely to achieve clinically significant 

improvement at termination than NOT-NFb cases (Shimokawa, Lambert, & Smart, 2010). Using 

clinical support tools (CSTs), which include a decision tree that directs the clinician to perform 

further assessment of factors known to be of importance to treatment outcome (e.g. , therapeutic 
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alliance) also showed incremental value over the standard OQ-45.2 signal-alarm protocol 

(Whipple et al. , 2003). The data provided by the OQ-45.2 system can be used to make highly 

accurate actuarial predictions about the trajectory of client change. Hannan et al (2005) created a 

general linear model of treatment response that was able to correctly identify all clients in a 

sample of492 consecutive clients at a college counseling center who eventually met criteria for 

treatment failure at termination. The model was also able to identify 86% of these treatment 

failure cases before they had completed three sessions, with a false positive rate of only 18% 

(Hannan et al. , 2005). 

Feedback from other PMOA systems has also shown utility in improving clinical 

outcomes, especially with NOT cases. Knaup, Koesters, Schaefer, Becker, and Puschner 

(2009)'s meta-analysis ofEnglish and German-language studies of the impact of feedback on 

outcome in specialist mental healthcare found a small but significant effect size compared to 

treatment as usual. Knaup et al. also reported that the feedback was more effective when it 

contained information about the client's progress over time rather than only information about 

his or her current status. Further, the effect size increased when feedback was provided to both 

the provider and the client compared to feedback provided only to the clinician. These effects 

were robust with respect to publication bias, with a fail-safe number of 11 , indicating that 11 

unpublished studies with null results would need to exist and be included in this meta-analysis to 

nullify the calculated effects (Knaup et al. , 2009). A meta-analysis of 52 randomized control 

trials (RCTs) for PMOA and feedback in physical and mental healthcare found that feedback 

consistently improved communication between the treatment dyad (Carlier et al. , 2012). Carlier 

et al. also reported that 78% of the included studies that examined only mental health found a 

significant positive effect for feedback on clinical outcomes. The meta-analysis also supported a 
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positive effect for providing graphic displays of PMOA data over only written feedback (Carlier 

et al. , 2012). Feedback using the Outcome Rating Scale, Session Rating Scale, and PCOMS 

evidenced a positive effect on treatment gains at termination for all clients, with an interaction 

such that the effect for feedback on outcome was larger for clients who had improved by less 

than five points on the ORS by session three (Reese, Norsworthy, & Rowlands, 2009). The 

authors also completed a survival analysis, which showed that the feedback group achieved 

reliable change in fewer sessions than the no feedback group. Feedback may also improve the 

therapeutic relationship itself, increasing the client's positive feelings about the therapist, 

decreasing negative feelings, finding the experience more valuable and satisfying, and increasing 

self-esteem (Allen, Montgomery, Tubman, Frazier, & Escovar, 2003) 

Current usage status and barriers to implementation. Despite the wide-ranging 

support for the clinical value of feedback drawn from consistent use ofPMOA measures, their 

use has not been widely implemented. In a survey of 1668 registered clinicians working in a 

variety of settings with a diverse range of clients, 67.4% said that they were unfamiliar with 

PMOA measures before the survey, 14.5% said they were aware of PMOA but never used them, 

6.1 % were used PMOA measures in the past but were no longer users, and only 12.1 % reported 

being consistent PMOA users at the time of the survey (Ionita & Fitzpatrick, 2014). Individuals 

working with adults and individuals practicing at the doctoral level were more likely to be 

PMOA users, while individuals involved in supervision and administration professional tasks 

were less likely to be users. Clinicians who received payment from a third party and younger/less 

experienced clinicians were more likely to be aware ofPMOA measures, but did not use them at 

a rate significantly different than their colleagues (Ionita & Fitzpatrick, 2014). In a sample of 

primarily (95%) doctoral level practitioners, the majority of whom were in solo (43%) or group 
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(11 % private practice), 29% of clinicians reported using some form ofPMOA (Phelps, Eisman, 

Kohout, 1998). Those in private practice used PMOA at the lowest rate (24%), with higher rates 

reported in those who were employed in academic (34%), government (35%), and medical 

( 40%) settings (Phelps et al. , 1998). In a widely-cited survey of APA members by Hatfield and 

Ogles (2004), 37.1 % ofrespondents said that they used some form ofPMOA in their practice. 

Practitioners who had the following characteristics were more likely to use PMOA measures: 

primarily work with children, work in a group private practice, receive payment from managed 

care or institutionalized sources, work from a cognitive-behavioral frame, and those who engage 

in more hours ofpsychotherapy per week (Hatfield & Ogles, 2004). 

Barriers to implementation are myriad, but several themes have emerged in research on 

the opinions ofpractitioners and clients on PMOA measures. Clinicians are often concerned that 

implementing PMOA into their practice will place a large time burden on them because of the 

demands of administering questionnaires, scoring and interpreting results, providing feedback to 

the client, and establishing a tracking/reminder system to ensure that assessment is completed 

routinely (Hatfield & Ogles, 2004; James, Elgie, Adams, Henderson, & Salkovskis, 2015 ; 

Boswell, Kraus, Miller, & Lambert, 2015). There is also concern about confidentiality, who will 

have access to the data once it is compiled, and what that data will be used for ( e.g. Hatfield & 

Ogles, 2004; Boswell, Kraus, Miller, & Lambert, 2015). Using a qualitative interview 

methodology, Ionita, Fitzpatrick, Tomaro, Chen, and Overington (2016) identified three general 

domains of challenges in the implementation ofPMOA in standard practice. A summary of these 

results is presented below in Table 1. In spite of these concerns, James, Elgie, Adams, 

Henderson, and Salkovskis (2015) found that clinicians also see the potential benefits ofusing 

PMOA in routine practice, including providing a more objective and accurate view of the client's 
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experience, enabling providers to demonstrate change in treatment, providing a focus for clinical 

work, unifying client and clinician views of the therapeutic process. Similarly, Unsworth, Cowie, 

and Green (2012) found that clinicians saw PMOA as useful in validating or disconfirming 

therapist hypotheses about the client and also felt that clients appreciated seeing a visual 

presentation of their progress. Clinicians also appear to have more positive opinions on the use of 

PMOA measures after prolonged exposure to their use (Callaly, Hyland, Coombs, & Trauer, 

2006). Further, Guthrie, McIntosh, Callaly, Trauer, and Coombs (2008) found that the majority 

of consumers they interviewed reported that they felt that filling out PMOA measures helped 

their case manager understand them better and that it led to receiving better care. 
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Table 1 
Challenges ofImplementing PMOA Into Standard Practice 
DOMAIN 
Technical 
Concerns 

Subcategories 
Concerns related to administration 

Examples 
Additional time required, clunky 
software 

Dissatisfaction with a specific 
characteristic ofPMOA measure 

Too/not brief enough, demand 
characteristics, cost 

PMOA measure does not fit clientele Measure difficult to use with 
clients from particular population 
or complex presentation 

Negative From colleagues Colleagues are resistant, 
Response from skeptical, believe measures 
Others "challenge clinician authority" 

From clients Won' t understand PMOA or will 
feel uncomfortable rating 
therapist 

From organization Organization lacks resources to 
implement PMOA, measure 
won' t fit organizational needs 

Therapists ' Felt uncomfortable/anxious about using Unsure how to introduce PMOA 
Personal PMOA measure to client, concern that it will 
Barriers harm rapport, anxious about 

being evaluated 

Lack of knowledge 
Note. Adapted from Ionita, G. , Fitzpatrick, M. , Tomaro, J. , Chen, V. V. , & Overington, L. 
(2016). Challenges ofusing progress monitoring measures: Insights from practicing clinicians. 
Journal OJCounseling Psychology, 63(2) , 173-182. doi:10.1037/cou0000122 

Implications for practice. In light of the above, the following suggestions about using 

PMOA to reduce treatment failure are made. First and foremost, incorporating actuarial 

prediction into decisions about cases with which clinicians believe they are familiar can help 

reduce confirmation bias and increase accuracy (.tEgisdottir, White, & Spengler, 2006). This can 

be accomplished through the use of structured PMOA for clinician feedback, which can aid in 

ameliorating effects of diagnostic overshadowing and underdiagnosing, wherein counselors 
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underestimate the presence of a symptom or overlook the need to target a concern because 

another symptom, client characteristic, or diagnostic concept seems more salient (Spengler, 

Strohmer, & Dixon, 1995). This feedback must be viewed as credible, valid, informative, and 

useful if it is to be accepted by practitioners (Lambert and Lo Coco, 2013). Clinicians are also 

encouraged to use multi-dimensional PMOA measures. Unidimensional measures do not 

accurately reflect the heterogeneity of symptoms in many clients and may inaccurately find 

improvement or deterioration on the basis of improvement or worsening in only one domain 

(Dimidjian, Hollon, 2010; McAleavey, Nordberg, Kraus, Castonguay, 2012). Additionally, 

feedback is more likely to be effective and is associated with positive outcomes when it is 

codified in formalized feedback procedures, more frequent, and accompanied by the presence of 

computerized support tools and software (Krageloh, Czuba, Billington, Kerston, & Siegert, 

2014). Self-report systems are limited because they ask clients to remember how their symptoms 

have been since the last administration of the PMOA measure and are therefore subject to 

memory biases and heuristics; A PMOA method latent, naturalistic, or non-self-report data may 

have more ecological validity (Schiepek et al. , 2006). Finally, because a faster rate of treatment 

response is associated with better functioning at termination, controlling for initial level of 

disturbance (Haas, Hill, Lambert, & Morrell, 2002) , and feedback appears to be especially 

important to correcting NOT cases (e.g. Reese, Norsworthy, & Rowlands, 2009; Shimokawa et 

al. , 2010), a PMOA measure that is capable identifying indicators ofpotential treatment failure 

early in the psychotherapeutic process will be preferable to one that cannot make such 

predictions until later in treatment (Hansen & Lambert, 2003). 
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Linguistics and Psychological Factors 

Language has always been of central importance to the field of psychology and 

psychotherapy. The founder of experimental psychology, Wilhelm Wundt, was known as a 

master psycholinguist in his time (Kess, 1992) and two giants ofpsychotherapy, Jacques Lacan 

and Sigmund Freud, are seen as major figures in the development of the field of semiotics 

(Silverman, 1983). Because many mental phenomena, such as psychopathology are not directly 

accessible through observation or objective measurement, language serves as a mediator giving 

form and substance to these constructs (Faccio, Cantomo, & Mininni, 2011). Labeling and giving 

our experience a name through language is a powerful process, as our "tendency to turn names 

into things and endow nations, societies, and cultures with the qualities of internally homogenous 

and externally distinctive objects" (Adams & Markus, 2001 , p. 284). Indeed, a belief in the 

power that language has to reconstruct our psychic reality is theoretically embedded in the 

institution ofpsychotherapy. "The expectation of change which is implicit in a request for 

psychotherapeutic treatment is justifiable only if there is shared trust in the power of words to 

model various configurations of the internal world" (Faccio, Cantomo, & Mininni, 2011 , p. 309). 

Zittoun (2011) recognizes change as occurring through creating new labels for groups of 

experiences, including or excluding experiences from a category in which they previously would 

not have been placed. Clients can be characterized as entering treatment in a state of "narrative 

dominance" where non-dominant "voices," or experiences, that do not fit into the way an 

individual typically perceives him or herself are systematically excluded (Ribeiro & Gonvalves, 

2010). However, these non-dominant voices do not simply vanish just because they are not 

integrated into the self-concept, and circumstances like therapy can cause them to move into the 

foreground, producing change (Stiles, Osatuke, Glick, & Mackay, 2004). 
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Language and psychopathology. Support for the validity ofusing an individual' s 

language use in the study ofpsychological phenomena can be found in linguistic research on 

psychopathology. The rate of first-person singular and first-person plural pronoun use is related 

to established measures ofpersonality such as the interpersonal problems circumplex ( e.g. 

(Zimmermann, Wolf, Brock, Peham, & Benecke, 2013), and the Minnesota Multiphasic 

Personality Inventory (MMPI; e.g. Kanfer & Marston, 1962). Additionally, reliable group 

differences in language use have been found between individuals with different levels of 

symptom severity and who fall into different diagnostic categories. In a sample ofpsychiatric 

outpatients, the majority of whom were individuals with schizophrenia or schizoaffective 

disorder, prompted writings by psychiatric outpatients contained significantly fewer words than 

the writing of non-clinical controls in the following categories : optimism/energy, discrepancy, 

inhibition, tentative, body, insight, exclusion, future, and communication (Junghaenel, Smyth, & 

Sauter, 2008). Fineberg et al. (2015) examined written first-person accounts of individuals with 

schizophrenia and those with mood or anxiety disorders . Individuals with schizophrenia used 

words in the following categories at a rate significantly higher than that of individuals with a 

mood or anxiety disorder: words referring to humans/people, religion words, causal words, 

tentative words, and third person plural pronouns. Conversely, the first-person accounts of 

individuals with a mood or anxiety disorder contained a greater rate of first-first person singular 

pronouns, body words, and ingestion words. Individuals who complete suicide may also have a 

characteristic pattern of language use, such that they use more first-person singular pronouns 

than non-suicidal individuals and use fewer first-person plural pronouns over time, using 

significantly fewer such words near their time of death than non-suicidal individuals ( e.g. 

Baddeley, Daniel, & Pennebaker, 2011 ; Stirman & Pennebaker, 2001). Molina, Borkovec, 
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Peasley, and Person (1998) found that in a stream-of-consciousness verbalization exercise, 

individuals with generalized anxiety disorder (GAD) used a higher frequency of somatic anxiety 

words and statements implying catastrophic interpretations of events compared to dysphoric and 

control participants. Similarly, Anderson, Goldin, Kurita, and Gross (2008) instructed 

individuals with and without social anxiety disorder (SAD) to compose autobiographical 

narratives pertaining to a painful social memory. Compared with healthy controls, individuals 

with SAD used more anxiety/fear words, made fewer references to others, and used more 

physical touch (sensation) and sensory/perceptual process words . 

Depression and language. More relevant to the current study are those articles that have 

explored the linguistic correlates of depression. One construct often implicated in experiencing 

negative affect is self-focused attention (SFA). A meta-analysis by Mor and Winquist (2002) 

found SF A was positively correlated with negative affect (NA; where a higher score means more 

severe NA) across clinical and non-clinical populations. The authors also noted that the 

relationship was stronger in clinical populations and for individuals with depression. Consistent 

with this, Greenberg and Pyszczynski (1986) found that SFA increased after a failure experience 

for individuals with depression, but not for healthy controls. That the relationship between SF A 

and depression is especially strong is further supported by the finding that rumination - a key 

characteristic of depression (Beck & Alford, 2009; Aldao, Nolen-Hoeksema, & Schqeizer, 2010) 

which refers to self-focus on one ' s negative mood - was more strongly related to negative affect 

than other aspects of SF A (Mor & Winquist, 2002). Additionally, Nix, Watson, Pyszczynski, and 

Greenberg (1995) found that manipulating the direction of an individual's focus (internal versus 

external focus) had a significant impact on negative affect in depressed individuals. Further, 

when mood was assessed before and after the focus manipulation, depressed individuals in the 
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external-focus condition experienced a significant decrease in tension and negative mood (Nix et 

al. , 1995). 

SFA is reflected in and influenced by language use in various ways. In Nix et al. ' s (1995) 

study, individuals with and without depression were told to incorporate a list of 20 words into a 

story about either themselves (self-focus condition) or about a historical figure (external-focus 

condition) and these stories were subsequently evaluated for affective valence. Depressed 

individuals in the self-focus condition wrote stories that were more negative than depressed 

individuals in the external-focus condition. Finigstein and Levine (1984) found that activating 

self-referent cognitions through manipulating the pronouns available to participants for a writing 

task (FPS versus third-person singular) led to more self-referent language in the stories 

participants generated. Davis and Brock (1975) manipulated SFA by placing participants in a 

room either with or without a camera. When asked to guess what English pronoun corresponds to 

an unknown foreign word, individuals in the self-focus condition selected first person pronouns 

at a significantly higher rate than those in the control group. Use of first-person singular (FPS) 

pronouns is considered a significant indicator of SF A, such that it has been used as a 

manipulation check measure in studies which attempt to experimentally manipulate SF A ( e.g. 

Silvia & Abele, 2002; Davis & Brock, 1975). Consequently, several studies have examined the 

relationship between FPS pronoun use and depression. FPS pronoun use is found to be positively 

related level of depressive symptom severity in autobiographical essays about negative memories 

(Brockmeyer et al. , 2015), ecological recordings of individuals ' everyday social interactions 

(Mehl, 2006), personality essays (Molendijk et al. , 2010), and essays about the experience of 

coming to college (Bernard, Baddeley, Rodriguez, & Burke, 2016; Rude, Gortner, & 

Pennebaker, 2004). 
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Depression is also related to word use in categories other than those related to SF A and 

FPS pronouns. In an analysis ofpersonal essays in which participants were asked to describe 

themselves and their personality, Rodriguez, Holleran, and Mehl (2010) found that BDI scores 

were negatively related to the use ofpositive emotion words and present tense words and 

positively related to words in the categories of sadness, cognitive mechanisms, causation, 

inhibition, past tense, metaphysical ideas, and sleep. Similarly, Rude, Gortner, and Pennebaker 

(2004) found that currently depressed individuals use significantly more negative emotion words 

and marginally fewer positive emotion words in their essays than individuals who have never 

been depressed, a finding replicated by Molendijk et al. (2010). In the aforementioned ecological 

sample, causation words were positively associated with depressive symptom severity (Mehl, 

2006). Depressed individuals may also be less likely to use phrases indicating that things are 

different in the present than they were in the past, and more likely to use past tense words 

relative to present or future tense words compared to healthy controls (Habermas, Ott, Schubert, 

Shneider, & Pate, 2008). 

In-session language and change. In psychotherapy, "having verbalized something, what 

then leaps up is not the same as before, and enables a new listening in, which leads to a new 

statement" (Gendlin, 1978, p. 65). Therefore, we would expect that the linguistic production that 

occurs in the psychotherapeutic session would change over the course of treatment. Indeed, this 

appears to be the case. The therapist has a direct impact on this process, asking evocative 

questions, reflecting change talk when it occurs, exploring decision-making processes, and 

exploring goals and values leads to a higher percentage of client language use related to change 

(Glynn & Moyers, 2010). This is also reflected in language differences between sessions 

conducted in different therapeutic orientations (Moreira, & Gonvalves, 2010). In terms of the 
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relationship between changing in-session language and outcome, Banham and Schweitzer (2015) 

found that good outcome clients used less external (relating to stories about self and others from 

the past present and future) language over time. Good outcome clients also showed an increase in 

reflexive (relating to what it means to experience the emotions generated by the events from the 

external stories) language over time. Poor outcome clients did not experience this pattern, using 

significantly less reflexive language and significantly more external language than good outcome 

clients at termination (Banham & Schweitzer, 2015). Utterances in psychotherapy where the 

client acknowledges alternative conceptualizations of the self and the world that are in contrast to 

the client's current way ofbeing in the world are known as "innovative moments" in narrative 

process research (Ribeiro & Gonvalves, 2010). Positive outcome is associated with an increase 

over the course of treatment in the percentage of time in a session devoted to these linguistic 

moments, as well as with a decrease in the frequency with which the client negates the 

innovative moment with a "return to product" utterance (Ribeiro & Gonvalves, 2010; Bento, 

Ribeiro, Salgado, Mendes, & Gonvalves, 2014; Mendes et al. , 2010). Reyes et al. (2008) 

examined a related construct, "change moments," and found that these linguistic productions 

were more likely to be self-referential, use the present tense, and use FPS pronouns. 

Language use as a PMOA measure. The combination of the strong relationship 

between linguistic categories and depression, the reality of linguistic change over the course of 

treatment, and the characteristics of linguistic analysis software raises the possibility that 

linguistic analysis may be leveraged for PMOA. Linguistic analysis software is sensitive to 

change. As an objective measurement system, if the rate of in-session word use for particular 

categories changes, this will be reflected in the output of the software program. The use of pre

defined and validated linguistic categories may also have benefits for the reliability of 
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assessment (Van Staden, 2006). Linguistic analysis software is capable of identifying "types" of 

clients (e.g. anaclitic) by linear combinations of theoretically-relevant linguistic content alone 

(Fertuck, 1999). Further, changes in linguistic categories over the course of treatment is 

associated with important outcome domains, including doctor visits, psychiatric symptoms, and 

GPA (Pennebaker, Mayne, Francis (1997) as well as suicide (Baddeley, Daniel, & Pennebaker, 

2011 ; Stirman & Pennebaker, 2001). Linguistic analyses also appear to be picking up on similar 

information to that used by clinicians to make judgments about client functioning . Rodriguez, 

Holleran, and Mehl (2006) had judges rate a subject's level of depression based on a personal 

essay. Mediation analysis revealed that a linear combination of linguistic category scores for 

these essays accounted for around 86% of the variation in the relationship between these ratings 

the subject's actual BDI score (Rodriguez, Holleran, & Mehl, 2006). Such methods also appear 

to have predictive validity. Zimmermann, Brockmeyer, Hunn, Shauenburg, and Wolf (2016) 

found that FPS pronoun use in semi-structured diagnostic interviews was positively related to 

BDI at both termination and follow-up and that this remained true even after controlling for 

initial BDI score. Van Staden (2006) noted that poor outcome cases evidenced significant more 

negative words, such as never and not, in the initial sessions in comparison to cases that 

experienced positive change. Linguistic analysis is also capable of detecting latent depressive 

schemas, differentiating between formerly and never depressed individuals above and beyond 

self-report measures, even though the two groups are equivalent in current level of symptoms 

(Rude, Covich, Jarrold, Hellund, & Zentner, 2001 ; Rude, Gortner, & Pennebaker, 2004). 

Summary. In sum, language has been an important part of the study of psychology since 

the very founding of experimental psychology itself (Kess, 1992) and and is theoretically 

important to psychotherapy. The research base supports linguistic analysis as a valid measure of 
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psychological factors through findings of significant group differences in the linguistic 

production for various demographic and clinical classes (Chung & Pennebaker, 2007). The 

literature has also more specifically elucidated the relationship of depression and language in 

particular (Rude, Gortner, & Pennebaker, 2004; Rodriguez, Holleran, & Mehl, 2010). 

Additionally, there is evidence that linguistic indicators may have utility for PMOA (Van Staden, 

2006; Chung & Pennebaker, 2007) and that the linguistic characteristics of word use in the 

psychotherapeutic session changes differentially over the course of treatment depending on 

whether or not a client is making progress (Banham & Schweizer, 2015 ; Bento, Ribeiro, 

Salgado, Mendes, & Gonvalves, 2014). Comparative exploration of the therapeutic conversations 

of improved and unimproved cases is valuable because it can aid in identifying the processes that 

contribute to these outcomes (Banham & Schweitzer, 2015). 
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Chapter III - Methodology 

Introduction 

This research has two key purposes. The first is to examine the patterns of word use that 

characterize the transcripts of client speech in the psychotherapeutic session, in relation to how 

these patterns may predict treatment outcome. The second is to examine the predictive validity of 

the linguistic characteristics of client speech in psychotherapy, using the Linguistic Inquiry and 

Word Count software (LIWC; Pennebaker, Booth, Boyd, & Francis, 2007), for progress 

monitoring and outcome assessment (PMOA). This chapter outlines the research design of the 

study, characteristics of the larger sample from which the transcripts will be drawn, and data 

analysis procedures. The following primary research questions guide the research: 

1. Can treatment outcome status (good versus poor) be predicted from a linear 

combination of linguistic characteristics of client speech in the early stage of 

treatment suggested by prior research to be salient to the experience of depression or 

psychotherapeutic processes? 

2. Do these linguistic characteristics of client speech demonstrate change from the early 

to late stages of treatment if the client experiences symptom improvement or if they 

experience treatment failure? 

3. Conditional: If linguistic characteristics of client speech demonstrate change over the 

course of treatment, can treatment outcome status be predicted from change scores in 

specified linguistic categories from early to later stages of treatment? 

These research questions will be addressed with analyses of a pre-determined, circumscribed set 

of linguistic categories informed by the literature. Exploratory analyses will then investigate 
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these research questions with respect to all available higher-order linguistic categories, 

irrespective of their a priori presumed significance to depression or psychotherapy. 

Research Design 

While the original study from which the transcripts analyzed herein were sampled ("York 

I Depression Study"; Greenberg & Watson, 1998) used random assignment to treatment 

categories, this research uses ex post facto groups based on treatment outcome as the unit of 

analysis. As such, this study represents a non-experimental design: one aimed at description and 

exploration of group differences for the purposes of predicting treatment outcome status from the 

linguistic characteristics of client speech in the psychotherapeutic session. 

Instrumentation 

The major tool used in the analysis of this sample is the Linguistic Inquiry and Word 

Count (LIWC) software program (Pennebaker, Booth, Boyd, & Francis, 2007). Initially 

developed as a way to make the analysis of text more efficient, objective, and inexpensive 

compared to the use of human raters (Tausczik & Pennebaker, 2010), LIWC automatically 

analyzes any given text file producing percentage rates and word counts across 80 different 

linguistic categories. These categories include objective parts of speech such articles and 

adjectives as well as more subjective constructs like affective processes, social processes, and 

cognitive processes. To establish a dictionary for these subjective categories, research assistants 

created an initial pool of words taken from dictionaries, thesauruses, questionnaires, and lists. 

Groups of three independent judges rated the resulting lists - agreement from two of the three 

judges required for a word to remain in a category, be dropped from a category, or be added to a 

different category. A second group of three independent judges then repeated this voting process, 

with rates of agreement with the decision of the first group ranging from 94-100% depending on 
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the linguistic category. The words and associated categories remaining at this point represent the 

LIWC dictionary. 

LIWC has previously demonstrated its utility in studying psychological content. In a 

study of natural word use in personal essays by psychiatric outpatients and nonclinical controls, 

Junghaenel, Smyth, and Satner (2008) found that LIWC analysis revealed group differences in 

categories pertaining to fundamental areas of functioning (e.g. cognition). They concluded that 

the study therefore provides evidence that LIWC is sensitive to features of natural language that 

are conceptually and empirically relevant to personality and psychopathology research. LIWC 

coding ofpositive and negative emotion in diary entries also correlate positively, and 

significantly with concurrent self-report ratings ofboth positive and negative emotion (Tov, Ng, 

Lin, & Qiu, 2013). Additionally, manipulating the affective experience ofparticipants is 

associated with differences in the language dimensions coded by LIWC, with viewing a film clip 

meant to induce either positive or negative affect resulting in LIWC counts for positive and 

negative emotion words varying in the expected direction (Kahn, Tobin, Massey, & Anderson, 

2007). While the majority ofLIWC studies have analyzed participant-produced written samples 

(Chung & Pennebaker, 2007), there is also support for its validity for analysis of spoken 

language. LIWC analysis has been applied to transcripts of structured clinical interviews ( e.g. 

Zimmermann, Wolf, Brock, Peham, & Benecke, 2013 ; Zimmermann, Brockmeyer, Hunn, 

Schauenburg, & Wolf, 2016), ecologically recorded conversation ( e.g. Mehl, 2006), and 

psychotherapy sessions (e.g. Dicterow, 2012; Rohrbaugh, Shoham, Skoyen, Jensen, & Mehl, 

2012). 
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Variables 

Table 2 below summarizes studies examining the relationship between depression and the 

linguistic characteristics ofparticipant/client-produced language. The table presents the linguistic 

word category ( or categories) or construct( s) found to be associated with depression in a 

particular study, a summary of the direction of said association, and the source of the text used 

for analysis . All but one of these linguistic characteristics represent LIWC categories, and all 

were found to be markers of depression severity or depressed (versus non-depressed) status. 

However, in the LIWC dictionary, sadness words are a subset of the higher-order category of 

negative emotion words and inclusion of both categories would bring about problems of 

collinearity. Therefore, only five of the listed LIWC categories - FPS pronouns, positive emotion 

words, negative emotion words, causation words, andpast tense words - will be included among 

the variables of interest used to address the primary research questions. Additionally, two studies 

of word use in psychotherapy (Ribeiro & Gonvalves, 2010; Van Staden, 2006) found evidence 

that rates ofnegation words (e.g., never, not) were associated with failure to improve, so this 

category will also be included in the initial analyses . 

The LIWC dictionary comprises 80 categories, and a list of these categories with 

examples can be found in Appendix I. Using all 80 categories for the exploratory analysis would 

drastically increase the Type I error rate, so exploratory analyses will focus on the higher-order 

categories of biological processes, perceptual processes, and social processes. Additional 

categories for the exploratory analysis will include those of theoretical relevance to the 

experience of depression, such as achievement words, exclusive words, death words, and future 

tense words , bringing the total to seven categories 
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Table 2 

Linguistic Associations with Depression 
Linguistic Construct Study 
or Word Category 
Affective valence Nix et al. , 1995 

Summary 

A manipulation 
which increased self-
focus was associated 
with more negatively 
valenced stories in 
individuals with 
depression 

Source of text 

Prompted fictional 
writing 

First Person Singular 
(FPS) Pronouns 

Brockmeyer et al. , 
2015 

Bernard et al. , 2016 

FPS pronoun use is 
positively related to 
severity of 
depression. 

Autobiographical 
essay 

Rude et al. , 2004 

Mehl, 2006 Ecological recording 

Molendijk et al. , 2010 Personality essay 

Positive emotion 
words 

Rodriguez et al. , 2010 

Rude et al. , 2004 

Molendijk et al. , 2010 

Depressed individuals 
use fewer positive 
emotion words than 
non-depressed 
individuals. Severity 
of depression is 
negatively related to 
use ofpositive 
emotion words 

Autobiographical 
essay 

Negative emotion 
words 

Rude et al. , 2004 

Molendijk et al. , 2010 

Depressed individuals 
use more negative 
emotion words than 
non-depressed 
individuals 

Autobiographical 
essay 
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Causation words Rodriguez et al. , 2010 Higher levels of Autobiographical 
depression are essay 
associated with 

Mehl, 2006 higher rates of Ecological recording 
causation words 

Sadness words Rodriguez et al Higher levels of Autobiographical 
depression are essays 
associated with 
higher rates of 
sadness words 

Past tense words Rodriguez et al. , 2010 Depressed individuals Autobiographical 
use more past tense essay 
phrases than non-

Habermas et al. , 2008 depressed individuals, Semi-structured non
severity of depression clinical interview 
is positively 
correlated with rates 
ofpast tense words 

Sample 

Characteristics of original study. The present study examines sets of two transcripts for 

six good and six poor outcome cases from the York I Depression Study (Greenberg & Watson, 

1998). Due to confidentiality concerns, demographic data for the cases analyzed herein was not 

available to this author, so this section will present a description of the original study. 

The original sample comprised 34 individuals who met DSM-111-R criteria for major 

depressive disorder. Diagnosis was made via administration of the Structured Clinical Interview 

for the DSM-111-R (SCID; Spitzer, Williams, Gibbons, & First, 1989). Participants were 

excluded if they (a) were already receiving therapeutic or pharmacological treatment; (b) were 
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victims of incest; ( c) had a history of suicide attempts; ( d) had lost a significant other in the last 

year; (e) were in a physically abusive relationship; (f) were abusing alcohol or other drugs; (g) 

had a Global Assessment of Functioning (GAF) score below 50; or (h) had experienced 3 or 

more prior episodes of major depressive disorder (Greenberg & Watson, 1998). Participants were 

also excluded if they met criteria for any of the following co-morbid diagnoses : Eating disorder, 

antisocial personality disorder, borderline personality disorder, bipolar disorder, or psychotic 

disorder. The final sample included 25 women and nine men, with a mean age of 39.64 years 

(SD= 11.97). Of these, six had completed high school, seven had attended some college, 17 

graduated from college, and four had some post-graduate experience. 

Once the authors determined that an individual met the above criteria, the participant was 

randomly assigned to receive either Client-Centered (CC) treatment or Process-Experiential (PE) 

treatment. This treatment was provided by eleven therapists, of which one was a psychiatrist, 

four held a Ph.D. in clinical psychology, and six were Ph.D. students in clinical psychology. 

Eight therapists were female and three were male. All therapists received 24 weeks of training on 

manuals for PE therapy (Greenberg, Rice, & Elliott, 1993) and CC therapy (Greenberg, Rice, & 

Watson, 1994) prior to the study. The therapists were supervised on the treatment of a pilot client 

before seeing any study participants and thereafter received weekly supervision from the 

originators of the manual to ensure manual adherence. Treatment ranged from 15 to 20 sessions, 

with an average length of 17.5 sessions and two dropouts in each condition. 

Transcript selection. In the Greenberg and Watson (1998) sample, clients completed 

five self-report outcome measures one week before treatment and again one-week post

treatment. Thirty-two of the 34 clients also completed these measures and a semi-structured 

interview to assess for the presence or absence of major depression since the completion of 
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treatment at a six-month follow-up. The five outcome measures were as follows: the Beck 

Depression Inventory (BDI), the Symptom Checklist-90-Revised (SCL-90-R), the Rosenberg 

Self-Esteem Inventory, the Inventory oflnterpersonal Problems (IIP), and the Target Complaint 

Discomfort Box scale (TCDS). The semi-structured interview was a modified form of the 

Longitudinal Interval Follow-up Evaluation II (LIFE). Good and poor outcome cases were 

differentiated on the basis of scores on these measures. 

For each of six good and six poor outcome cases, Dr. Erhard Mergenthaler selected two 

transcripts according to his Resonating Minds Theory (RMT) approach: one each from the early 

and later stages of therapy (personal communication, September 19, 2016). RMT postulates that 

the therapeutic interaction creates a "resonating" process that includes affective experiencing, 

cognitive mastery, and behavioral regulation. This resonance activates a problem and initiates 

problem solving (Mergenthaler, 2008). This theory is actualized in the Therapeutic Cycles Model 

(TCM), which investigates the therapeutic process from a linguistic perspective under the 

assumption that affecting experiencing, cognitive mastery, and behavioral regulation will 

manifest in the text of a therapy session (Mergenthaler, 2008). In the TCM, natural language will 

move through a cycle of four emotion-abstraction patterns both within and across sessions 

(micro versus macroanalysis), with these patterns being characterized by different levels of two 

variables: emotional tone ( density of emotion words) and abstraction ( abstract nouns and 

derivatives; Mergenthaler, 2008). Table 3 below elucidates the four emotion-abstraction patterns 

in terms of these two variables. A cycle is defined as any session characterized by the connecting 

patterned that is delimited by a relaxing pattern occurring both before and after (Mergenthaler, 

1996). This cycle may repeat several times in the course of treatment or occur only once in 

relatively brief therapies. Sessions characterized by connecting are seen as particularly important 
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to client change and occur at a higher rate in good outcome cases (Mergenthaler, 1996). "Early" 

sessions represent a random sampling, with emotion-abstraction pattern type distributed by 

chance (personal communication, October 17, 2016). The sample comprises five relaxing 

sessions, one experiencing session, four connecting sessions, and two reflecting sessions. As the 

original sample followed a manualized treatment protocol, the latest session completed by all 

cases excluding termination sessions was selected as the T2 transcript. EAP was not provided for 

these sessions. Table 4 below presents outcome, modality, total number of sessions, and session 

number selected for the Tl and T2 transcripts for each case used in the current analyses. 

Table 3 

TCM Emotion-Abstraction Patterns 
Emotion-Abstraction Pattern Level of Emotional Tone Level of Abstraction 
Relaxing Low Low 

Experiencing High Low 

Connecting High High 

Reflecting Low High 
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Table 4 

Description ofCases For Analyses 
Outcome Therapy Total Sessions Tl Session T2 Session 

Case 1 Good cc 20 5 13 

Case2 Good PE 18 5 13 

Case 3 Good PE 18 6 13 

Case4 Poor PE 16 9 13 

Case 5 Good cc 19 9 13 

Case 6 Poor cc 16 7 13 

Case 7 Good cc 17 11 13 

Case 8 Good PE 14 11 13 

Case 9 Poor PE 17 8 13 

Case 10 Poor cc 15 7 13 

Case 11 Poor PE 16 5 13 

Case 12 Poor cc 18 5 13 

Note. CC = Client-Centered 
PE = Process-Experiential 

Data Preparation 

Transcripts for all 12 early stage sessions were initially in a single text file and then were 

separated into individual files and given descriptive names (e.g. "Case 1 Early Session," "Case 5 

Late Session"). Transcripts for the 12 late stage sessions were saved in individual text files and 

did not require this procedure. Prior to subjecting the resulting transcript files to LIWC analysis, 

the author cleaned the text files in accordance with the guidelines outlined by Pennebaker, 

Booth, and Francis (2007). This included scanning text files and correcting misspellings, 

removing punctuation from acronyms (e.g. , US.A becomes USA), inserting spaces on either side 

of hyphens that are not part of meaningful words, and removing all text that may refer to 

qualitative descriptions of the speech (e.g. "[whispers]") or actions (e.g. "[subject laughs]") . At 

this point, each transcript was submitted to LIWC for analysis . 
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LIWC allows for linguistic data in a given file to be analyzed in segments, the number of 

which is chosen by the researcher and is delimited by word count. Because analyzing the text 

without segmentation would result in a sample size of only six cases per outcome group when 

performing analyses which use only the early stage sessions, limiting the power of the study and 

increasing the likelihood of Type II errors, each transcript was segmented into five parts. This 

strategy balanced increasing the sample size with maintaining a relatively large sample of words 

within a single segment, with the resulting text segments each containing at least 900, and up to 

2200 words. LIWC exported the results directly into a Statistical Program for the Social Sciences 

(SPSS) file , with the resulting file comprising 120 cases (five segments from each of the original 

24 complete transcripts). 

Segmentation is a common research strategy in linguistic analysis , often undertaken to a 

degree that does not preserve the relatively large segment word count preserved by this author 's 

approach. Segmentation strategy varies widely from study to study and often lacks a priori or a 

posteriori justification. A sample of segmentation strategies in LIWC analysis studies was 

identified by performing a literature search around permutations of the terms "LIWC" and 

"segment(ation)" and is discussed below. Ahmadian, Azarshahi, and Paulhus (2017) used LIWC 

to analyze transcripts ofpolitical speeches, each of which they segmented by halves merely for 

ease of transcription. Stone and Pennebaker (2002), made use ofpublic online chat sessions for 

LIWC analysis, downloading content of five to ten-minute segments of chat multiple times 

throughout the day. Segments included in final analysis had a minimum of only 35 words. 

Bogart, Tickle-Degnen, and Ambady (2012) segmented 15 minutes discussion of an emotional 

event into 20-second sections for LIWC analysis. In perhaps the most direct analog of the current 

study, Valdes (2014) divided therapy transcripts into "change episodes" and "stuck episodes," 
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consisting of one therapist speaking turn and one client speaking turn, which were then coded for 

emotional or non-emotional content. Only the segments that contained emotional content were 

preserved for analysis, disregarding all but 161 segments of the 1597 coded segments of 

available linguistic data. Only this final study provided a study-consistent justification for 

segmentation strategy, with segments being chosen based on a specific coding method for 

categorizing the type of content in a given passage of therapy. None of the other studies provided 

a justification for their chosen strategy, and the Valdes (2014) study lost a great deal of data by 

virtue of the chosen segmentation strategy. 

Data Analysis 

Initial analysis with SPSS will provide descriptive statistics (e.g. , mean, standard 

deviation, range) on the linguistic characteristics (e.g. , percentage rate of total words in a sample 

text which fall into a given LIWC category, word count, words per sentence) of the sampled 

transcripts. The following sections will detail the analyses and relevant tables, graphs, or charts 

that will be used to analyze the three primary research questions and exploratory analyses. 

Primary research question I. The first main research question is: can treatment outcome 

status (good versus poor) be predicted from a linear combination of linguistic characteristics of 

client speech suggested by prior research to be salient to the experience of depression or 

psychotherapeutic processes? This analysis will be based only upon the linguistic characteristics 

of the early session transcripts. As outlined above, the six linguistic categories used in all 

primary analyses will be as follows: FPS pronouns, positive emotion words, negative emotion 

words, causation words, past focus words, and negation words. To illustrate the relationship 

between these variables and treatment outcome, a correlation matrix will be created based on the 

Pearson r correlations between linguistic variables at time one and the point biserial correlations 
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between the linguistic variables at time one and outcome status (good vs. poor). To address the 

question ofprediction, a simultaneous logistic regression will be computed to test the 

explanatory power of these variables in combination at time one, the results of which will be 

presented in a regression table. The author will also discuss the individual contributions of each 

variable to the overall model. Means and standard deviations ofword use for the relevant 

categories will be presented in table format, categorized by treatment outcome status. 

Primary research question II. The second main research question is: Do these linguistic 

characteristics of client speech demonstrate change from the early to late stages of treatment if 

the client experiences symptom improvement or if they experience treatment failure? To analyze 

this line of inquiry, a MANOV A test will be computed, with time one vs. time two and good vs. 

poor outcome as the fixed factors and the linguistic categories as the dependent variables. This 

series of tests will provide main effects for change over time, mean differences in word usage for 

outcome groups and identify any possible interaction effects. Means and standard deviations for 

word usage within each treatment group will be presented in a table, broken down by early vs. 

late stage session groups. 

Exploratory analyses. Exploratory analyses will follow the procedure outlined above, 

with a few modifications. First, consistent with primary research question I, a sequential logistic 

regression will be computed using rates of word usage at time 1. The individual variables found 

in the block ofpredictors used in the primary analysis to be significant predictors of treatment 

outcome status will be entered in the first block, with the following exploratory variables entered 

in the second block: Biological processes, perceptual processes, social processes, achievement 

words, death words, andfuture tense words. Results of this will be presented in a regression 

table. Point biserial correlations between these categories and treatment outcome status and 
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Pearson r correlations between these categories of interest will also be computed and presented 

in a table. If this second model is significant above and beyond the effects of the primary 

analysis model, the author will discuss the contribution of each individual variable to the overall 

model. 

Consistent with primary research question II, a MANOV A test will be computed, with 

time one vs . time two, good vs . poor outcome, and the interaction between these two variables as 

the fixed factors and the linguistic categories as the dependent variables. This will provide main 

effects for change over time, mean differences in word usage for outcome groups and identify 

any possible interaction effects. Means and standard deviations for word usage within each 

treatment group will be presented in a table, broken down by early vs. late stage session groups. 

Additionally, it is possible that the relationship between language use and therapeutic 

outcomes may not be linear in nature. In order to examine this possibility, rates of word usage in 

a given category at Tl will be converted from continuous data to categorical, quartile-based data. 

Once this is done, a series of chi square statistics will be computed for every predictor variable 

for which there was no significant point-biserial correlation between the predictor and 

therapeutic outcome. These statistics will demonstrate if there is abnormal bunching at either end 

ofusage rate spectrum at Tl for either good or poor outcome cases. Additionally, the quartiles 

will be converted into a dummy coded "extreme" variable, with transcripts that fall into either 

the upper or lower quartile for a given linguistic category coded as "1 " and those that fall into the 

middle two quartiles coded as "O." These variables will replace the raw usage rate variables in 

the two regression equations described under Primary Research Question I and the Exploratory 

Analyses described above. If the relationship between language and outcome is non-linear, we 

would expect the predictive power of these variables to be greater than raw usage rate alone. 
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Finally, research suggests that therapy conducted under different theoretical orientations 

may evidence different linguistic patterns (Moreira, & Gonvalves, 2010). In the original study 

from which the transcripts under analysis here were drawn, participants were randomly assigned 

to receive either Client-Centered (CC) treatment or Process-Experiential (PE) treatment, and the 

current sample comprises six cases from each modality. In order to examine the possible effect 

that modality may have on word use, point-biserial correlations will be computed between 

modality and each linguistic category examined in prior analyses. The twelve linguistic 

categories included in this analysis will be as follows: FPS pronouns, positive emotion words, 

negative emotion words, causation words, past focus words, negation words, biological 

processes, perceptual processes, social processes, achievement words, death words, and future 

tense words 
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Chapter IV - Results 

So far, this paper has examined the value ofprogress monitoring and outcome assessment 

in alerting the clinician to not-on-track clients, the role language use plays in various 

psychological constructs, and how language use may serve as a process measure in 

psychotherapy. The previous chapter outlined a set of analyses to explore the relationship 

between linguistic variables shown in the literature to relate to psychosocial functioning and 

treatment outcome in psychotherapy. The current chapter will elucidate the results of the 

previously-defined set of analyses, presenting the data in both narrative and table formats to 

further contextualize the results. 

Primary Research Question I 

Correlations 

Table 5 presents the results of correlational analysis of the relationship between the 

following predictor variables at Tl :first person singular pronouns, positive emotion words, 

negative emotion words, causation words, past focus words, and negation words. The first six 

columns represent Pearson r correlations, while the final column, represents a point-biserial 

correlation between the continuous predictor variables at Tl and the categorical dependent 

variable, treatment outcome status. 
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Table 5 

Correlations Between Predictor Variables at Tl and Outcome Status 
FPS Positive Negative Causation Past Negation Treatment 
Pronouns Emotion Emotion Words Focus Words Outcome 

Words Words Words 
FPS .17 
Pronouns 

Positive .10 -.43** 
Emotion 
Words 

Negative .03 -.02 -.21 
Emotion 
Words 

Causation -.26* -.05 -.12 .08 
Words 

Past .12 -.35** -.15 -.156 .30* 
Focus 
Words 

Negation .17 -.18 -.14 .07 .08 .23 
Words 

Note. *=correlation is significant at the .05 level (2-tailed) 
**=correlation is significant at the .01 level (2-tailed) 
Values in far right-hand column represent point-biserial correlations 
Good treatment outcome = 0, poor treatment outcome = 1 

Results of the analysis revealed a significant relationship between FPS pronouns and causation 

words , r = .26 (p <. 05) and between positive emotion words and pastfocus words, r = -.35 (p < 

.01 ), with higher rates ofpositive emotion words being associated with lower rates ofpast focus 

words. No other correlations reached statistical significance. The analysis of the relationship 

between the continuous linguistic predictors and treatment outcome revealed a significant 

relationship between treatment outcome status and positive emotion words, p= -.43 (p < .01), 

and past focus words p= .30 (p < .05). With poor treatment outcome coded as "1" and good 

treatment outcome coded as "O," Higher rates ofpositive emotion words were associated with a 
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greater likelihood of good treatment outcome, while higher rates ofpast focus words were 

associated with a greater likelihood ofpoor treatment outcome. No other predictors exhibited a 

significant relationship with treatment outcome by point-biserial correlation. Means and standard 

deviations for the relevant linguistic categories are presented in Table 6 below, stratified by 

treatment outcome. 

Table 6 

Descriptive Statistics for Linguistic Categories at Tl By Treatment Outcome 
Linguistic Category Outcome Mean SD Effect Size 

FPS Pronouns Good 6.37 1.55 .33 

Poor 6.87 1.44 

Total 6.62 1.50 

Poor 3.77 2.15 

Total 3.13 1.86 

in a given segment that fall into the designated linguistic category. 

Positive Emotion Words Good 2.63 .69 .86 

Poor 2.02 .60 

Total 2.32 .71 

Negative Emotion Words Good 2.02 .84 .34 

Poor 1.74 .78 

Total 1.88 .82 

Causation Words Good 1.44 .42 .10 

Poor 1.48 .41 

Total 1.46 .41 

Negation Words Good 2.56 .62 .52 

Poor 3.00 .99 

Total 2.78 .85 

Past Focus Words Good 2.50 1.24 .68 

Note. The means in this table represent the percentage of total words 
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Predictive Analysis 

Tables 7 and 8 present the results of a simultaneous logistic regression analysis, 

computed with first person singular pronouns, positive emotion words, negative emotion words, 

causation words, pastfocus words, and negation words entered as predictors of treatment 

outcome in a single block. 

Table 7 

Classification Table 

Predicted 

Observed Good Poor Percentage 

good 20 66.7 

poor 8 22 73 .3 

Overall Percentage 70.0 

Overall, the model predicted treatment outcome at a rate significantly better than chance, x (6) = 

22 .72 ,p < .001. Nagelkerke's R2 of .42 indicated indicated a moderate relationship between 

prediction and grouping. Overall predictive success was 70.0%, with 66.7% of good outcome 

cases and 73.3% ofpoor outcome cases being correctly predicted. As seen below in Table 7, 

only positive emotion words made a significant contribution to the model, holding all other 

values constant B = -1.4 7, p < .05 . The Exp(B) value of .23 for this predictor means that every 

one unit increase in positive emotion words is associated with a 435% decrease in the chances 

that a given segment is in the poor treatment outcome group. No other predictor variables 

significantly contributed to the model, holding all other variables constant. 
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Table 8 

Logistic Regression ofLanguage at Tl on Outcome 

Variable fl Significance Exp@) 

FPS .29 .20 1.34 
Pronouns 

Positive Emotion Words -1.47 .01 .23 

Negative Emotion Words -.54 .21 .58 

Causation Words .58 .50 1.79 

Negation .52 .24 1.69 
Words 

Past Focus Words .35 .13 1.42 

Primary Research Question II 

Table 9 below presents the means and standard deviations for all six predictor variables, 

across the two sampling times. Table 10 presents the results of the MANOVA test examining if 

the linguistic characteristics in the previous model demonstrate significant change over time, and 

whether or not this change interacts with treatment outcome status. Finally, Table 11 gives the 

results of follow-up analysis of the significant main effects from Table 10, with all statistics 

calculated using a Bonferroni adjustment for multiple comparisons. 
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Table 9 

Descriptive Statistics for Linguistic Categories By Time 
Effect Size Variable Time 1 Time2 

FPS Pronouns 6.62 (1 .50) 6.51 (1.17) .08 

Positive Emotion Words 2.32 (.71) 2.33 (.65) .01 

Negative Emotion Words 1.88 (.82) 1.72 (.66) .21 

Causation Words 1.46 (.32) 1.61 (.56) .31 

Negation Words 2.78 (.85) 2.59 (.67) .25 

Past Focus Words 3.13 (1.86) 4.34 (2 .37) .55 

Note. Data is presented as mean (standard deviation). 

Table 10 

Multivariate Analysis O[ Variance 
Source Hypothesis Error F Significance 

df df 

Time 6 111 3.14 .01 

Outcome 6 111 5.50 .00 

Timex 6 111 .50 .81 
Outcome 

Note. F in this table refers to Wilks' Lambda 

Results from the multivariate component of the MANOVA test revealed significant main 

effects for time, F (6, 111) = 3.14,p < .01) and outcome, F (6, 111) = 5.50,p < .001). 

Additionally, the interaction test was not significant, indicating that the change in linguistic 

patterns from the early to late stages of counseling did not differ according to whether an 

individual experiences a good or a poor outcome. Table 1 below reports the test ofbetween

subjects effects for both treatment outcome and time, with the reported significance levels 

representing Bonferroni-adjusted p values rather than raw p values. Results of this test found that 
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only past-focused words demonstrated significant change over time, F= 10.53, p < .01. 

Transcripts from the later stages of counseling (m = 4.35) showed significantly higher rates of 

past-focused language than those from the earlier stages of counseling (m = 3.13). Follow-up 

analysis for the main effect of treatment outcome revealed significant between-group differences 

for all linguistic categories, with the exception of causation words. On average, transcripts from 

good outcome cases evidenced lower rates of FPS pronoun usage (m = 6.32) than transcripts 

from poor outcome cases (m = 6.81 ). Transcripts from good outcome cases also averaged higher 

rates ofpositive emotion words (m = 2.54) than transcripts from poor outcome cases (m = 2.11). 

The good outcome transcripts also showed higher rates of negative emotion words (m = 1.94) 

compared to poor outcome cases (m = 1.66). Good outcome cases evidenced lower rates of 

negation words (m = 2.50) compared to poor outcome cases (m = 2.88). Finally, good outcome 

cases also averaged lower usage rates for past focus words ( m = 3 .11) relative to poor outcome 

cases (m = 4.37). 
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Table 11 

Tests ofBetween-Subjects Effects 

Main Effect LIWC Category F Significancedi 
Time FPS Pronouns 1 .21 .65 

Positive Emotion 1 .00 .98 
Words 

Negative Emotion 1 1.37 .24 
Words 

Causation Words 1 2.67 .11 

Negation Words 1 1.85 .18 

Past Focus Words 1 10.53 .00 

Outcome FPS Pronouns 1 4.10 .05 

Positive Emotion 1 12.81 .00 
Words 

Negative Emotion 1 4.19 .04 
Words 

Causation Words 1 .01 .92 

Negation Words 1 7.86 .05 

Past Focus Words 1 11.30 .00 

Note. The p values in this table represent Bonferroni-adjusted values 
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Exploratory Analysis I 

Correlations 

Only one linguistic category, positive emotion words , had a significant individual 

contribution to the logistic regression model in primary research question I and, as such, it is the 

only predictor variable retained for these analyses. Table 12 presents the results of correlational 

analysis of the relationship between the following predictor variables : positive emotion words, 

biological processes, perceptual processes, social processes, achievement words, death words, 

and future tense words. The first seven columns represent Pearson r correlations, while the final 

column, represents a point-biserial correlation between the continuous predictor variables and the 

categorical dependent variable, treatment outcome status. 
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Table 12 

Correlations Between Exploratory Predictor Variables at Tl and Outcome Status 

Positive 
Emotion 
Words 
Bio. 
Processes 

Positive 
Emotion 
Words 

.07 

Bio. 
Processes 

Percept. 
Processes 

Social 
Processes 

Achv. 
Words 

Death 
Words 

Future 
Focus 
Words Outcome 

-.43** 

-.12 

Percept. 
Processes .13 .04 -.21 

Social 
Processes .02 .12 .12 -.15 

Achv. 
Words -.04 -.14 -.11 -.15 -.07 

Death 
Words -.06 .24 -.07 -.06 .05 .01 

Future 
Focus -.11 .04 -.22 .03 -.07 -.00 
Words 

Note. **=correlation is significant at the .01 level (2-tailed) 
Values in the far right-hand column represent point-biserial correlations 

-.12 

Results of the analysis revealed that none of the predictor variables evidenced a significant 

correlation at Tl with any other predictor variable. Further, only positive emotion words at Tl 

showed a significant point-biserial correlation with treatment outcome status, p= -.43 (p < .01) 
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Table 13 

Descrip_tive Statistics for Linguistic Categories at Tl By__ Treatment Outcome 
Linguistic Category 

Positive Emotion Words 

Biological Processes 

Perceptual Processes 

Social Processes 

Achievement Words 

Death Words 

Future Focus Words 

Outcome Mean SD 

Good 2.63 .69 

Poor 2.02 .60 

Total 2.33 .71 

Good .79 .39 

Poor .77 .51 

Total .78 .45 

Good 3.09 .75 

Poor 2.79 .91 

Total 2.94 .84 

Good 11.41 3.13 

Poor 10.46 2.67 

Total 10.93 2.93 

Good .84 .47 

Poor .74 .25 

Total .79 .38 

Good .03 .06 

Poor .03 .06 

Total .03 .06 

Good 1.03 .52 

Poor .93 .46 

Total .98 .49 

Note. The means in this table represent the percentage of total words 
in a given segment that fall into the designated linguistic category 

Effect Size 

.86 

.04 

.36 

.32 

.26 

0.0 

.20 
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Predictive Analysis 

Tables 14 and 15 present the results of a simultaneous logistic regression analysis, 

computed with first person singular pronouns, positive emotion words, negative emotion words, 

causation words, pastfocus words, and negation words at Tl entered as predictors of treatment 

outcome in a single block. 

Table 14 

Classification Table 

Predicted 

Observed Good Poor Percentage 

good 23 7 76.7 

poor 4 26 86.7 

Overall 81.7 
Percentage 

Overall, the second block of linguistic predictors (biological processes, perceptual processes, 

social processes, achievement words, death words, andfuturefocus words) did not significantly 

increase the predictive power of the model over block one, containing only positive emotion 

words . However, overall predictive success did increase, with the model including this second 

block ofpredictors correctly identifying 81.7% of all cases, including 76.7% of good outcome 

and 86.7% ofpoor outcome cases. Nagelkerke's R2 for the model was .40, indicating a moderate 

relationship between prediction and grouping. As seen below in Table 7, only positive emotion 

words made a significant contribution to the model, holding all other values constant, B = -1.85 , 

p < .05. The Exp(B) value of .16 for this predictor means that every one unit increase in positive 

emotion words is associated with a 625% decrease in the chances that a given segment is in the 

poor treatment outcome group, holding all other variables in the model constant. No other 
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predictor variables significantly contributed to the model, though future focus words and 

achievement words were moderately significant. Future focus words , B = -1.31 ,p = .08, 

achieved an Exp(B) value of .27. This means that every one unit increase in the rate offuture 

focus words is associated with a 370% decrease in the chances that a given segment is in the poor 

treatment outcome group. Achievement words , B = -1 .39, p = .10, achieved an Exp(B) value of 

.25 , which indicates that every one unit increase in the rate of achievement words is associated 

with a 400% decrease in the chances that a given segment is in the poor treatment outcome 

group. 

Table 15 

Logistic Regression o[Language at Tl on Outcome 

Linguistic Category B Significance ExQ(B) 

Positive Emotion Words -1.85 .00 .16 

Biological Processes .20 .77 1.22 

Perceptual Processes -.62 .12 .54 

Social Processes -.17 .13 .85 

Achievement Words -1.39 .10 .25 

Death Words -4.02 .46 .02 

Future Focus Words -1.31 .08 .27 

Exploratory Analysis II 

Table 16 below presents the means and standard deviations for all six predictor variables, across 

the two sampling times. Table 17 presents the results of the MANOVA test examining if the 

linguistic characteristics in the previous model demonstrate significant change over time, and 

whether or not this change interacts with treatment outcome status. Finally, Table 18 gives the 
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results of follow-up analysis of the significant main effects from Table 17, with all statistics 

calculated using a Bonferroni adjustment for multiple comparisons. 

Table 16 

Descrip__tive Statistics fj_Jr Linguistic Categories By__ Time 

Linguistic Category Time 1 Time2 Effect Size 
Positive Emotion Words 2.32 (1 .50) 2.33 (.65) .00 

Biological Processes .78 (.45) .80 (.45) .05 

Perceptual Processes 2.94 (.84) 2.96 (.86) .03 

Social Processes 10.93 (2 .93) 10.87 (2 .80) .02 

Achievement Words .79 (.38) .87 (.44) .19 

Death Words .03 (.06) .04 (.14) .11 

Future Focus Words .98 (.49) 1.21 (.57) .42 

Note. Data is presented as mean (standard deviation) 
Effect size values in this case refers to partial eta squared 

Table 17 

Multivariate Analysis Of Variance 
Source Hypothesis Error F Significance 

gf gf 

Time 7 110 1.21 .30 

Outcome 7 110 2.50 .02 

Timex 7 110 .91 .50 
Outcome 

Note. F in this table refers to Wilks ' Lambda 

Results from the multivariate component of the MANOVA test revealed a significant main effect 

for outcome, F (7, 110) = 2.50,p < .05). Additionally, the interaction test was not significant, 

indicating that difference in linguistic patterns between good and poor outcome cases did not 

vary by stage of counseling. Table 17 below reports the test ofbetween-subjects effects for 



64 PROGRESS MONITORING WITH LANGUAGE 

treatment outcome, with the reported significance levels representing Bonferroni-adjusted p 

values rather than raw p values. Results of this test found that only positive emotion words 

demonstrated significant differences between treatment outcome groups, F= 12.81 , p < .01. 

Transcripts from good outcome cases (m = 2.54) showed significantly higher rates ofpositive 

emotion words than those from poor outcome cases (m = 2.11). This mean difference represents 

a moderately large effect size, partial rf = .10. The between-group difference for social 

processes approached significance after the Bonferroni adjustment, F= 3.02 ,p = .09. Again, 

transcripts from good outcome cases (m = 11.3 5) had higher rates of word usage in this category 

than transcripts from poor outcome cases (m = 10.45), with a small-to-medium effect size, 

partial rf = .03. 
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Table 18 

Tests ofBetween-Subjects Effects for Good Versus Poor Outcome 

LIWC Category 

Positive Emotion 
Words 

rJ.f 

1 

E 
12.812 

Significance 

.001 

Biological 
Processes 

1 .003 .960 

Perceptual 
Processes 

1 1.284 .260 

Social Processes 1 3.020 .08 

Achievement 1 .047 .830 
Words 

Death Words 1 .946 .333 

Future Focus 1 .428 .514 
Words 

Note. The p values in this table represent Bonferroni-adjusted values 

Check for Non-Linearity 

Chi square statistics were computed on the categorical quartile data for the following 

linguistic categories, based on their non-significant point-biserial correlation at Tl with treatment 

outcome: FPS pronouns, negative emotion words, causation words, negation words, biological 

processes, perceptual processes, social processes, achievement words, death words, and future 

focus words. None of these statistics were significant, with quartile ranks distributed 

proportionately across both good and poor outcome cases. Tables 19 and 21 below present the 

classification tables for two logistic regression analyses . In the first, the predictor variables are as 

follows : FPS pronouns, positive emotion words, negative emotion words, causation words, 
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negation words, and past focus words. However, raw usage rates were converted into a dummy 

coded "extreme" variable that marked transcripts that fell into either the upper or lower quartile 

of a given linguistic category as "1" and those that fell into the middle two quartiles as "O." 

Positive emotion words and past focus words were not converted due to their significant point

biserial correlation with treatment outcome. 

Table 19 

Classification Table 

Predicted 

Observed Good Poor Percentage 

good 24 6 80.0 

poor 6 24 80.0 

Overall 80.0 
Percentage 

While this model accurately predicted a greater number of transcripts relative to the model in 

Primary Research Question I, which presupposes a linear relationship between predictors and 

treatment outcome, Nagelkerke's R2 was only .35. This is lower than the value of .42 found in 

Primary Research Question I and still only indicates a moderate relationship between prediction 

and grouping. Holding all other predictors constant, positive emotion words remained a 

significant individual predictor of outcome, while the only other variable with a significant point

biserial correlation with outcome, past focus words , was moderately significant. None of the 

variables created to test for non-linear relationships were significant, holding all other predictors 

constant. Results of the regression are reported in Table 20 below. 
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Table 20 

Logistic Regression ofLanguage at Tl on Outcome 

Variable fl Significance Exp@) 

FPS -.316 .63 .73 
Pronouns_ Dummy 

Positive Emotion Words -1.32 .01 .27 

Negative Emotion .54 .41 1.70 
Words_ Dummy 

Causation .30 .65 1.34 
Words_ Dummy 

Negation .54 .38 1.71 
Words_ Dummy 

Past Focus Words .42 .05 1.52 

In the second regression equation, the predictor variables are as follows : positive emotion 

words, biological processes, p erceptual processes, social processes, achievement words, death 

words, and future focus words. The same conversion into "extreme" scores was computed for 

every variable added to positive emotion words, retained from the first regression model, except 

death words , which could not be broken into quartiles due to the low rate ofusage and restricted 

range in the category. 
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Table 21 

Classification Table 

Predicted 

Observed Good Poor Percentage 

good 21 9 70.0 

poor 10 20 66.7 

Overall 68 .3 
Percentage 

This model accurately predicted fewer than the 81 . 7% of cases predicted by the model in 

Exploratory Analysis I, which used the raw usage rates for the applicable linguistic categories. 

Additionally, Nagelkerke ' s R2 for this model was .29 in contrast to the previous model 's mark of 

.40, representing a weak-to-moderate relationship between prediction and grouping. As shown in 

Table 22 below, only positive emotion words contributed significantly to the prediction of 

treatment outcome, holding all other variables constant. 

Table 22 

Logistic Regression o[Language at Tl on Outcome 

Linguistic Category B Significance ExQ(B) 

Positive Emotion Words -1.35 .01 .26 

Biological Processes .24 .70 1.27 

Perceptual Processes -.09 .88 .91 

Social Processes -.02 .97 .98 

Achievement Words -.88 .18 .42 

Death Words -3.57 .48 .03 

Future Focus Words -.204 .75 .82 
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Check for Modality Effects 

The sample from which the transcripts used in this study were drawn included cases of 

Client-Centered (CC) and Process-Experiential (PE) therapy. In order to assess the degree to 

which the type of treatment individuals received may have differentially impacted word use 

patterns, point-biserial correlations with therapy modality were computed for all 12 linguistic 

variables involved in the preceding analyses . Results found only one significant modality

linguistic category relationship. Perceptual processes, p= .31, p < .01 , was significantly and 

positively related to modality. With CC therapy coded as 0 and PE coded as 1, this indicates that 

higher rates ofperceptual processes words were associated with a higher likelihood ofbelonging 

to the PE modality group. 
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Chapter V - Discussion 

This study has explored the potential for linguistic analysis software as a progress 

monitoring and outcome assessment (PMOA) tool in psychotherapy. The literature review 

covered the role that PMOA plays in ensuring therapeutic gains for clients who are not making 

expected progress in therapy and outlined the relationship between linguistic patterns in speech 

or writing and psychological constructs. This study set out to explore whether this relationship 

could be leveraged to use automatic linguistic analysis software such as the Linguistic Inquiry 

and Word Count (LIWC; Pennebaker, Booth, Boyd, & Francis, 2007) package as a PMOA tool. 

To answer this question, a series of individual psychotherapy session transcripts from six good 

and six poor outcome cases sampled from the York I Depression study (Greenberg & Watson, 

1998) were submitted to LIWC for analysis. The resulting linguistic data were used for a series 

of analyses, described above, to examine the ability to predict a client's failure to make gains in 

therapy from the linguistic characteristics of their utterances early in the course of therapy and to 

explore whether these linguistic patterns change over the course of therapy. The following 

chapter will explicate the results of said analyses and examine limitations of the current study, as 

well as look forward to areas for future research. 

Results 

Primary Research Question I 

The first set of analyses addressed the question of prediction - Can treatment outcome 

status be predicted from a linear combination of linguistic variables at Tl which have been 

suggested by the literature to be important to psychological wellbeing? Correlational data 

revealed a few significant relationships amongst the predictor variables included in this portion 

of the study, which are as follows : FPS pronouns, positive emotion words, negative emotion 
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words, causation words, past focus words, and negation words. FPS pronouns was negatively 

and significantly related to causation words, with higher rates of such pronouns being associated 

with lower rates of causation words. The latter category is made up of words that suggest a 

theme of control or impact and includes words like affect, because, generate, force, and boss. 

This may relate to FPS pronoun's role as a proxy for self-focused attention and the role of 

therapy as a place for self-reflection. Since the causation words category includes terms such as 

boss, founder, and leader, external entities that may cause thing to happen to the client, it would 

follow that a greater internal focus , as indicated by an increased rate ofFPS pronouns usage, 

might be associated with a reduced rate of causation words. 

Further, many words in the causation words category refer to actions ( e.g. force, compel, 

provoke), and so therapy's focus on one' s own private experiences like thoughts and emotions 

may also be associated with a reduced rate of word usage from this category. Additionally, 

positive emotion words showed a significant and negative correlation with past focus words. As 

DSM-5 criteria for major depressive disorder includes a prolonged period of low mood and 

linguistic research has found a positive association between rate of past-focused language and 

depressive symptoms (Habermas, Ott, Schubert, Shneider, & Pate, 2008; Rodriguez, Holleran, & 

Mehl, 2010), this relationship is not surprising. We would expect an increased rate ofpast focus 

words usage to reflect a more severe depressive presentation, and therefore a lower rate of 

positive emotion words usage. 

Point-biserial correlations between the predictor variables at Tl and outcome revealed 

two significant relationships: outcome-past focus words and outcome-positive emotion words. As 

noted in the intra-predictor results, increased past-focused language is associated with increased 

depressive symptoms. Additionally, psychotherapy for major depressive disorder can generally 
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be assumed to increase positive affect and decrease negative affect (Boumparis, Karyotaki, 

Kleiboer, Hofmann, & Cuijpers, 2016). This was born out in the current study, with past focus 

words being significantly and positively correlated with treatment outcome. As poor outcome 

cases were coded as "1" and good outcome cases as "0," this indicates that individuals with 

higher rates ofpast focus words are more likely to have had poor outcomes in therapy. 

Conversely, positive emotion words are significantly and negatively correlated with treatment 

outcome, indicating that an increase in the rate ofpositive emotion words was associated with 

increased likelihood of having a good therapy outcome. The other four variables, FPS pronouns, 

negative emotion words, causation words, and negation words were not significantly associated 

with treatment outcome, holding no other variables constant. 

The next set of analyses, the logistic regression model, address whether these variables, 

two of which are significant individual predictors of outcome and four of which are not, can be 

used in a linear combination to successfully predict treatment outcome. The model as a whole 

was significant, with a Nagelkerke 's R2 value of .42 indicating a moderate relationship with 

prediction and grouping. Holding all other variables in the model constant, only positive emotion 

words had a significant individual contribution to prediction, which is unsurprising given the 

lack of significant point-biserial correlations between predictors and outcome. The model 

predicted the treatment outcome status of 70% of transcripts overall, while being slightly more 

accurate at the prediction of poor treatment outcome (73 .3%) than good treatment outcome 

(66.7%). The identification of not-on-track clients (i.e., those who are at risk of experiencing a 

poor treatment outcome) is where PMOA tools are most effective and allow create the greatest 

effect sizes with regards to therapeutic improvement (De Jong et al. , 2014), so this discrepancy is 
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not necessarily a drawback of the model. However, it appears that, while the variables are not 

significantly interrelated, they do not make substantial individual contributions to the model. 

Primary Research Question II 

The second set of analyses sought to investigate whether language use patterns in the 

therapeutic session changes over time and whether any change that occurs is different for 

individuals who experience a good treatment outcome compared to those who experience a poor 

treatment outcome. Research has suggested that the way clients speak in session changes over 

the course of therapy (Banham & Schweitzer, 2015 ; Ribeiro & Gonvalves, 2010) and that 

specific types of changes ( e.g. , an increase in "innovative moments" in narrative process 

research) are associated with therapeutic progress (Mendes et al. , 2010; Ribeiro & Gonvalves, 

2010). We would therefore expect change from the beginning to later stages of counseling in the 

predictor variables used in our prediction model. Additionally, since this research indicates that 

the change in language use patterns is an important predictor of treatment outcome, one potential 

explanation for the lack ofpredictive power for outcome on the part of the predictor variables in 

our regression model is that using one time point for prediction misses important change data. 

From previous research, we would expect that FPS pronouns would decrease from Tl to 

T2 (Reyes et al. , 2008), as wouldpastfocus words (Banham & Schweitzer, 2015 ; Reyes et al. , 

2008), negation words (Ribeiro & Gonvalves, 2010), negative emotion words (Boumparis et al. , 

2016), and causation words (Mehl, 2006; Rodriguez et al. , 2010). We would expect an increase 

in the rate ofpositive emotion words (Boumparis et al. , 2016; Rude et al. , 2004). This pattern of 

changes in language use represent what we would expect for individuals experiencing a good 

outcome in therapy. Consequently, we would expect a MANOVA analysis which includes time 
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and outcome as main effects, as well as an interaction effect, to return significant results for all 

three effects. 

However, the current analysis only found a main effect for time and for therapeutic 

outcome. Past focus words was the only linguistic category to demonstrate change over time, 

increasing significantly from Tl to T2. However, good outcome cases did evidence significantly 

lower rates ofpast focus words than poor outcome cases, providing partial support for our 

hypothesis. All but one significant good versus poor outcome mean differences were in the 

expected directions, with good outcome cases showing lower rates ofusage in past focus words, 

FPS pronouns, and negation words , while good outcome cases showed higher rates ofpositive 

emotion words. Contrary to expectations, however, good outcome cases also had significant 

higher rates ofnegative emotion words. This may be a function of the role that avoidance of 

negative affect plays in psychotherapy outcome - namely that avoiding coming into contact with 

and discussing negative emotions (Meier, 2014). Rates of causation words did not differ 

significantly by outcome status. Further, the interaction effect was not significant, indicating that 

the inter-outcome differences are relatively stable over time in the current sample - that good 

and poor outcome cases do evidence significantly different patterns of language use but do not 

show different patterns of change in language use over the course of therapy. 

Exploratory Analysis I 

The exploratory analyses follow the same pattern of investigation as the primary research 

questions outlined above. First, correlational and logistic regression data explore whether other 

linguistic variables with more limited research support for or mere face-valid relationships with 

psychotherapeutic outcome can be used to predict treatment outcome above and beyond positive 

emotion words, found in the first logistic regression model to be a significant predictor of 
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outcome, holding all other variables constant. These exploratory analyses made use of the 

following linguistic categories : positive emotion words, biological processes, perceptual 

processes, social processes, achievement words, death words, andfuturefocus words. The 

experience of major depressive disorder is associated with new physical symptoms and/or the 

exacerbation of existing physical complaints (Carlehed, Katz, & Nordin, 2017), and persistent 

somatic complaints are positively associated with persistence ofmental health symptoms (Gui

Chun et al. , 2015) so we would expect a higher rates of biological processes words to be 

associated with a higher likelihood ofpoor treatment outcome, and for usage of words in this 

category to decline across treatment in good outcome cases. 

Severity of depression is related to impairment of the senses, including smell (N audin et 

al. , 2014) and functional hearing (Keidser, Seeto, Rudner, Hygge, & Ronnberg, 2015), so we 

would anticipate that higher rates ofperceptual processes to be associated with greater 

likelihood of good treatment outcome, and for this rate to potentially increase over time in good 

outcome cases. Research has also demonstrated that major depressive disorder is accompanied 

by increased social isolation (Matthews et al. , 2016), which is itself a risk for increased suicidal 

ideation (Endo et al. , 2017). Therefore, we would expect higher rates of social processes words 

to be associated with a lower risk for poor outcome and lower rates ofdeath words. Further, we 

would expect rates of words in the social processes category to improve over the course of 

counseling for good outcome cases and rates ofdeath words to decrease over the course of 

counseling. Finally, depression is associated with lowered self-efficacy (Locke et al. , 2017) and 

decreased hope for the future (Chang & DeSimone, 2001). Therefore, we expect increased rates 

ofboth achievement words and.future tense words to be associated with higher odds of 

experiencing a good treatment outcome, and for rates in these categories to increase over time. 



76 PROGRESS MONITORING WITH LANGUAGE 

Correlational results did not support these expectations, as none of these exploratory 

predictor variables at Tl evidenced a significant point-biserial relationship with outcome. 

Perceptual processes did achieve moderate significance, with the direction of the effect in the 

expected direction. Indeed, the predictor variables did not achieve significance in the Pearson r 

values for intra-predictor relationships, though death words and biological processes did 

evidence a positive relationship of moderate significance, while perceptual processes and future 

focus words evidenced a negative relationship ofmoderate significance. 

Results of the logistic regression analysis showed increased predictive power over the 

model created in Primary Research Question I, correctly predicting 11.7% more cases than that 

model, based on linguistic characteristics at Tl. This model, too, was more accurate at predicting 

poor outcome cases than good outcome cases, correctly identifying 86.7% of the former and 

76.7% of the latter. While positive emotion words was again the only variable that contributed 

significantly to the model, holding all other variables constant, two other variables did achieve 

moderate significance: achievement words andfuturefocus words. Both variables showed an 

effect in the expected direction, with increases in the rate of word usage from either linguistic 

category being associated with decreased chances of belonging to the poor treatment outcome 

group. Interpretation of this result in the case of achievement words is hampered, however, by 

the fact that the category includes words that both affirm one's capability for achievement (e.g. 

capable, determined, excel) and those that imply belief in the other direction ( e.g. incapable, 

lazy, mediocre). This result may again relate to the role of avoidance - since this category 

includes both negatively and positively valenced words, an increased rate of word usage from 

this category may represent increased willingness to engage with the process ofpsychotherapy 

and encounter negative affect, leading to better outcomes. Other limitations of interpretation and 
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alternative explanations for these results are discussed in the appropriate section later on in this 

chapter. 

Exploratory Analyses II 

As indicated in the previous section's discussion of the research on the exploratory 

linguistic variables, we would expect the following to decrease over the course of therapy, 

should the client be experiencing a good therapeutic outcome: biological processes and death 

processes . Conversely, we would expect the following to increase in rate ofusage over the 

course of therapy in good outcome cases: positive emotion words, perceptual processes, social 

processes, achievement words, and future tense words. In this instance, the MANOVA main 

effect for time did not reach or approach significance, indicating that these variables did not 

change in either direction over the course of therapy. The interaction effect was also 

insignificant. However, the main effect for treatment outcome was significant, with follow-up 

testing revealing that good outcome cases used significantly higher rates ofpositive emotion 

words. The outcome vs. social processes effect was moderately significant after the Bonferroni 

correction for multiple comparisons, with good outcome cases evidencing higher rates of word 

usage in this category. Compared to the primary research question linguistic variables, these 

appeared to have weaker individual relationships with treatment outcome and less change over 

time, an important component for constructs PMOA measures look to evaluate (Ionita, 

Fitzpatrick, Tomaro, Chen, & Overington, 2016). 

Check for Non-Linearity 

One possible explanation for the number of insignificant results from the primary and 

exploratory analyses is that all of those analyses posit that such a relationship, should it exist, 

would be linear in nature. If the relationship is instead non-linear, then such analytical 
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methodology would be inappropriate and would be unlikely to find significant results. Two sets 

of analyses set out to examine evidence of a non-linear pattern. First, a transcript's usage rate in 

a given linguistic category was transformed into a four-level categorical variable, depending on 

which quartile of the sample's overall usage rate in that linguistic category at Tl that transcript 

falls into. A Chi-Square statistic was then computed with outcome and this quartile placement as 

the two variables in the model. If the data were non-linear (i.e. there is a significant relationship 

between a linguistic category, but this relationship only happens at very high or very low rates of 

usage in that category) we would expect to see significant Chi-Square statistics, with cases 

clustering in the top and bottom quartiles for either good or poor outcome cases. This analysis 

was completed for all linguistic variables from both the primary and exploratory analyses which 

did not evidence a significant individual relationship with outcome, as measured by the point

biserial correlation at Tl. None of these statistics were significant, with quartile ranks distributed 

proportionately across both good and poor outcome cases, failing to provide support for the 

hypothesis that the associated data is related to outcome in a non-linear fashion. 

Second, the quartile rank data was converted into a dummy coded variable that coded 

transcripts that fell into the highest or lowest quartile in a given linguistic category as "1" and 

those in the middle two quartiles as "O." This new "extreme" variable replaced its parent 

linguistic category in two logistic regression analyses: one matching that from Primary Research 

Question I and one matching Exploratory Analysis I. Given a non-linear relationship, we would 

expect that including these variables rather than raw usage rates would improve prediction and 

that the results would show that some of these new dummy coded variables contribute 

significantly to prediction, holding all other variables constant. The model that mirrored that of 

Primary Research Question I successfully predicted 80% of cases, compared to only 70% for the 
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original model. However this new model checking for non-linearity also achieved a slightly 

lower Nagelkerke 's R2
, demonstrating a slightly weaker relationship between prediction and 

grouping. Further, none of the dummy coded variables were significantly related to outcome, 

holding all other variables in the model constant, while the non-dummy coded raw usage rate 

variables ofpositive emotion words and past focus words did remain significant individual 

predictors. The model based on Exploratory Analysis I identified fewer cases relative to its raw 

usage rate counterpart, 68.3% to 81.7%, respectively. The model also achieved a Nagelkerke's R2 

that was .11 points lower, and none of the individual dummy coded linguistic variables achieved 

or approached significance, holding all other variables constant. Combined with the Chi-Square 

analysis, this provides further support for the conclusion that the relative dearth of significant 

results in the primary and exploratory analyses does not come from an extant non-linear 

relationship between linguistic characteristics of speech in session and treatment outcome. 

Check for Modality Effects 

Another potential confound within the study is that half of the cases received Client

Centered (CC) therapy, while the other halfreceived Process-Experiential (PE) therapy. With 

prior research suggesting that theoretical orientation may result in different linguistic patterns in 

in-session language use (Moreira, & Gonvalves, 2010), such an effect could skew the current 

results. However, only one point-biserial correlation between modality and a linguistic category 

was significant. Perceptual processes , p = .31, p < .01 , was significantly and positively related to 

modality. With CC therapy coded as Oand PE coded as 1, this indicates that higher rates of 

perceptual processes words were associated with a higher likelihood ofbelonging to the PE 

modality group. However, as perceptual processes was not found to be significantly related to 

outcome in either the correlational or regression analyses, either on its own or holding all other 
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variables in a given model constant, it is unlikely that this inter-modality difference significantly 

influenced the pattern of results. 

Conclusions 

Progress monitoring and outcome assessment (PMOA) fills a critical role in 

psychotherapy. Estimates of treatment failure suggest rates of deterioration at termination of 

around 9% (Lambert et al. , 2002), while a much larger percentage, upwards of 56% in 

naturalistic treatment outcome studies, do not experience clinically significant change in either 

direction (Hansen, Lambert, & Forman, 2002). PMOA is one way to address the processes that 

lead to such large percentages of the clinical population failing to evidence expected gains in 

therapy. Feedback to clinicians that a client is in danger of deteriorating or is not making 

expected progress is associated with significant improved clinical outcomes - remaining in 

therapy longer, larger therapeutic gains, and lowered rates of treatment failure (Lambert et al. , 

2003). Trends in the psychotherapy and medical community towards managed care, 

requirements that clinicians across modalities demonstrate effectiveness in order to receive 

compensation, and increased access to services ( and therefore increased costs to insurers and the 

associated motivation to control costs) are also likely to push PMOA into the clinical practice of 

more and more individuals (Beutler, 2011 ; Meier, 2015). With added paperwork and time 

burdens for both themselves and their clients as some of the main concerns clinicians have 

regarding implementing PMOA into their practice (Hatfield & Ogles, 2004; James, Elgie, 

Adams, Henderson, & Salkovskis, 2015 ; Boswell, Kraus, Miller, & Lambert, 2015), developing 

easy to use PMOA instruments that address this concern while maintaining the benefits of 

existing PMOA measures is vital. 
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Linguistic analysis is intriguing as a PMOA practice because, with the LIWC software 

and the recent improvement in automated transcription software, it could be unobtrusive, avoid 

client reactivity effects, and be done instantly, without additional input or paperwork from the 

clinician. The current study finds mixed results in a preliminary investigation of the utility of 

automated linguistic analysis towards this end. With a linear combination of six or seven 

linguistic variables in the primary and exploratory logistic regression models, respectively, 

automated linguistic analysis was able to accurately predict treatment outcome for 70% of 

transcripts in the former and 81. 7% of transcripts in the latter. As identifying NOT clients is 

particularly important for any PMOA measure, it is notable that both models were more accurate 

at classifying poor outcome cases. Both models achieved a moderate relationship between 

prediction and grouping. Further, for the individual linguistic variables that demonstrated a 

relationship with treatment outcome holding other variables constant, the relationship was in the 

direction supported by the literature on non-therapy session speech. This provides initial 

evidence that therapeutic speech has a similar relationship to psychological outcomes as the 

well-established effects in non-therapeutic speech and is therefore valuable area of attention. 

Encouragingly, there does not appear to be a non-linear relationship between word usage patterns 

and treatment outcomes. While such a relationship would still be a meaningful area for further 

study, it would limit the utility oflinguistic analysis for PMOA, because it would require 

additional manipulation of the raw data before analysis . 

Despite these promising results, the current study failed to find support for the individual 

contribution to prediction for many of the 12 total linguistic categories involved in the primary 

and exploratory analyses. Holding no other variables constant, only two of the 12 variables 

evidenced significant point-biserial correlations with outcome. Results from the logistic 
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regressions were slightly stronger, with one variable achieving significance, holding all other 

variables constant, two more achieving moderate significance, and three others showing potential 

evidence of a trend, withp values between .12 and .13. Further, despite research evidence 

supporting change in the linguistic characteristics of speech over time corresponding to change 

in psychological outcomes, only one of the 12 variables examined in the current study 

demonstrated significant change from Tl to T2. Additionally, this variable, pastfocus words , 

changed in the opposite direction hypothesized based on the research literature - increasing from 

Tl to T2. Sensitivity to change is an important characteristic for all PMOA instruments (Ionita, 

Fitzpatrick, Tomaro, Chen, & Overington, 2016), and iflanguage use patterns are stable over 

time, the utility oflinguistic analysis for PMOA would suffer. 

Limitations 

The current study is limited in a number of ways, beginning with the sample used for 

analysis. While the current sample comprises just over 202,000 words, the transcripts represent 

only two data points each from a total of 12 individuals, with an n of six in each outcome group. 

Additionally, the transcripts in question were drawn from a RCT (York I Depression Study; 

Greenberg & Watson, 1998) and therefore results may may not reflect language use patterns in a 

more naturalistic setting. Within the study, clinicians were working from either a Client-Centered 

(CC) treatment or Process-Experiential (PE) treatment manual. Research suggests that language 

use patterns vary according to the theoretical orientation from which a clinician is working 

(Moreira, & Gonvalves, 2010), and so it is also possible that the results of the current study are 

specific to the language use patterns evoked by working within these particular modalities, even 

as analysis did not reveal inter-group differences between the CC and PE transcripts. Further, 

demographic data for the participants to whom these transcripts belong was not available due to 
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confidentiality concerns, so potential confounds or interaction effects along these lines could not 

be investigated in the present study. Finally, the original study from which the transcripts 

analyzed in this paper were drawn (York I Depression Study; Greenberg & Watson, 1998) was 

composed ofparticipants whose DSM-III-R primary diagnosis was major depressive disorder. 

Participants were excluded if they had any of the following co-morbid diagnoses: Eating 

disorder, antisocial personality disorder, borderline personality disorder, bipolar disorder, or 

psychotic disorder. It may be that the results of this study reflect linguistic patterns specific to 

major depressive disorder and its treatment. Individuals with other a different primary diagnosis 

or for whom major depressive disorder is co-morbid with other diagnoses may not demonstrate 

the same pattern of results discussed herein. Additionally, participants were excluded if they met 

any of the following criteria: were already receiving therapeutic or pharmacological treatment, 

were victims of incest, had a history of suicide attempts, had lost a significant other in the last 

year, were in a physically abusive relationship, were abusing alcohol or other drugs, had a Global 

Assessment of Functioning (GAF) score below 50, had experienced 3 or more prior episodes of 

major depressive disorder. Individuals who met these criteria may evidence different linguistic 

patterns than those who were eventually included in the York I Depression Study. 

Beyond the sample characteristics, other limitations of this study lay in the nature of 

language and in the way LIWC analyses language. LIWC and similar software make use ofword 

count methodology, calculating the percentage of total words in a piece of text that fall within a 

given category (Tausczik & Pennebaker, 2010). No attempt is made to parse meaning or 

differentiate non-literal meaning. For instance, consider a therapist asking a client how they had 

fared making use of a new coping skill since the last session and the client had replied "Not 

bad! ," indicating, in this instance, that they had achieved a measure of success and progress. In a 
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LIWC analysis, "not" falls into the following categories:function words, negation words, 

exclusive words, and cognitive mechanism words. "Bad" would be classified as an affect word 

and a negative emotion word. Word count approaches are therefore vulnerable to classifying 

words in a way that runs counter to the actual meaning expressed by a given combination of 

words. Automated analysis also cannot detect things like tone, sarcasm, or slang, all of which 

can leave identical phrases meaning very different things. Finally, while norms are available for 

LIWC categories (Pennebaker, Boyd, Jordan, & Blackburn, 2015), the literature normative base 

is drawn from a wide variety of samples (i.e, blogs, expressive writing, novels, natural speech, 

New York Times articles, and tweets) and not specific to therapy. Also, it is not clear that rates 

of language use in various categories are normally distributed. It may well be that the therapeutic 

context evokes a language use pattern that differs from the pattern seen in other contexts. Since 

the assumptions in this study about language use in LIWC categories as they relate to therapeutic 

outcome are largely drawn from studies of non-therapeutic language, this may play a role in 

explaining the pattern of results described herein. 

Additionally, the logistic regression models created here presuppose that treatment 

outcome can be predicted from a linear combination of individual linguistic categories. Meaning, 

however, comes from how words combine and interact. It is possible that word count approaches 

using individual linguistic categories as predictors miss out on important ways that language 

relates to psychological outcomes. For instance, while negative emotion words did not 

significantly predict outcome on its own in the present study, it is possible that the ratio of 

positive emotion words to negative emotion words may provide more meaningful predictive 

information. It is also true that how experiences are evaluated and the meaning we take from the 

combination of experiences and evaluation is an important component of psychological 
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wellbeing (White, 2007). An increase in social processes words as coded by LIWC may 

therefore not be associated with increased likelihood of experiencing a good treatment outcome 

if that increase is a reflection of an increase in negatively evaluated social experiences. 

Finally, the nature ofmajor depressive disorder is that individuals often experience a 

recurrence of symptoms. In one study, Eaton et al. (2008) found that 15% of individuals who had 

experienced a major depressive episode did not have a single year without any further episodes, 

even with a 23 year follow-up window. Rates of recurrence vary between 40-60%, with higher 

numbers of past major depressive episodes being associated with a higher likelihood of future 

episodes (Eaton et al. , 2008; Moffit et al. , 2010; Solomon et al. , 2000). Given this fact, a course 

of treatment involving only 20 weekly therapy sessions, as was the case in the RCT from which 

transcripts used in this study were drawn is likely to assign "good" treatment outcome status to 

cases which are highly likely to experience future major depressive episodes. Given this fact and 

the finding that the language of individuals who have been depressed in the past but are not 

currently experiencing depression is more similar to individuals currently experiencing 

depression than those who have never experienced depression, it is possible that the lack of 

significant change in language use over time found in this study is related more to the nature of 

MDD than to a more general lack of change in language use during the course of therapy. 

Areas for Future Research 

Given the aforementioned limitations, there are a number ofpotentially fruitful paths for 

future research. Similar methodological strategies used on a much larger sample would 

strengthen the conclusions hinted at by this exploratory study. Future research could also benefit 

from having a more contemporary corpus of text from which to base its linguistic analysis. The 

question ofmeaning-based versus word count approaches to linguistic analysis could potentially 
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be addressed through the creation of ratio-based linguistic categories or from phrase-level rather 

than word-level prediction of treatment outcome. An additional way to address this concern 

would be to craft linguistic analysis dictionaries ofmeaning-level categories specific to the 

purposes and/or theoretical underpinnings of a given study. Software like LIWC would allow 

researchers to accomplish this, though it would represent an additional time investment. As the 

current study did not find evidence for significant change in usage rate of linguistic categories 

from Tl to T2, further research using more frequent sampling is needed to explore whether 

language use patterns has more utility as an early-therapy alarm than as a long-term, repeatable 

PMOA instrument. 

Additionally, it is possible that certain persons or disorders are more or less likely to 

change language use patterns over the course of treatment. As this initial study includes only 

those diagnosed with MDD without co-morbidities, it is important to extend the literature across 

diagnostic categories and explore individuals with multiple co-morbid diagnoses . Exploring how 

individual difference variables such as race/ethnicity, socioeconomic status, gender, and sexual 

orientation ( among others) relate to language use in therapy would serve to further expand the 

validity of this and future studies. LIWC and other automated linguistic analysis tools take a 

nomothetic approach to measurement by their nature. It may be that certain idiosyncratic phrases 

or styles of speaking are more important to understanding whether a particular individual in 

therapy is progressing well. Consequently, exploring more idiographic approaches to examining 

language use and therapeutic outcome would further explicate the relationship between the two. 

Beyond using LIWC to examine client-focused variables, future research could also 

explore how automated linguistic analysis may enable study of clinician-focused variables . Since 

language use patterns may vary systematically according to the theoretical orientation from 
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which a clinician is working (Moreira, & Gonvalves, 2010) and theoretical approaches may 

differ in terms of their focus on language and/or intent to change client language use patterns, 

future research would benefit from understanding this variable and incorporating theory into the 

study design or the predictions made about their analyses . LIWC, or other, more theory specific 

automated linguistic analysis methods, may also hold value in assessing the degree to which a 

clinician's language shows fidelity to a given orientation. Another potential line ofresearch 

would involve exploring linguistic correlates of certain therapeutic interventions or skills ( e.g the 

microskills model) and monitoring clinicians' skill development and implementation. This could 

be particularly useful for trainees, though also useful as an ongoing self-supervision tool for 

more senior clinicians. 
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