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Thesis Abstract 

A substantial minority of psychotherapy patients do not experience positive change 

following treatment and a smaller minority deteriorate by the end of treatment (Lambert, 

2013). One promising approach to minimizing the number of patients who do not 

experience positive change is progress monitoring that involves feedback of outcome 

measures to therapists and patients (Castonguay, Barkham, Lutz, & McAleavey, 2013a). 

Though progress monitoring and feedback has been shown to improve outcomes for 

patients who are not expected to experience positive change currently the majority of 

feedback systems use a single measure to monitor progress (e.g., Probst et al., 2013). It 

is hypothesized that progress monitoring and feedback from multiple measures capturing 

different domains will improve patient outcomes compared to progress monitoring and 

feedback using a single measure.  

The thesis aims to contribute to the field of patient focused research by 

describing the development and evaluation of a program of monitoring patient progress 

across multiple domains in a hospital-based psychiatric clinic. It was hypothesized that 

presenting feedback from multiple domains to clinicians and patients would significantly 

improve subjective wellbeing and significantly reduce affective psychological distress for 

those patients at risk of poor outcome.  

To develop a multiple domain progress monitoring and feedback system it was 

important to first construct and validate and appropriate measures of affective 

psychological distress, the Daily Index (Dyer, Hooke, & Page, 2014a) and subjective 

wellbeing. An existing wellbeing measure (World Health Organization’s Wellbeing Index) 

was validated for use with the Daily Index. Second, the construction of appropriate 

expected response to treatment trajectories were constructed for both domains; affective 

psychological distress and subjective wellbeing. Third, an affective psychological distress 

and subjective wellbeing progress monitoring and feedback system was evaluated to 

determine whether feedback from both domains was superior to progress monitoring and 
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feedback of subjective wellbeing alone. The sample consisted of 845 consecutive 

patients whose predominant primary diagnoses were depressive (63.5%) and 

anxiety (26.3%) disorders. Feedback to patients and clinicians of affective psychological 

distress and subjective wellbeing was effective in reducing affective psychological 

distress (F(1,626) = 5.30, p <.022) for those patients at risk of poor outcome, but not 

effective in improving wellbeing (p = .184). The findings support the use of progress 

monitoring and feedback from multiple domains to improve psychotherapy outcomes. 

The effectiveness study was conducted as a historical cohort study and replication under 

more controlled conditions is warranted. Progress monitoring and feedback from multiple 

domains appears to benefit patients at risk of poor outcome and further investigation of 

the benefits of monitoring multiple domains is necessary.  
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1: General Introduction 

The present thesis sets out to examine the impact on psychotherapeutic 

treatment in a psychiatric clinic of providing real-time feedback for specific outcome 

domains. This will be achieved by identifying a depiction of the expected response to 

treatment to allow for comparison of actual progress against an accurate model of 

expected progress. Then by identifying if adding affective psychological distress 

feedback to wellbeing feedback improves outcome by providing clinicians with more 

patient relevant outcome information. One of the best environments to test these 

ideas is a daily group-based cognitive behavioral therapy program due to high level 

of standardization of the treatment provided. However, to use this context a new 

index requires development that is context appropriate. The following introduction will 

demonstrate the necessity for each of these aims while reviewing the existing 

literature.  

1.1 Background 

One goal of psychotherapy research is the improvement of treatment 

outcomes. This goal has been approached using two research paradigms treatment-

focused research and patient-focused research. We begin by describing a treatment-

focused research paradigm where the level of analysis is a pre-defined treatment. An 

example question for treatment-focused research would be which treatment is more 

efficacious in relieving major depression symptoms Cognitive-Behavioral Therapy or 

Interpersonal Therapy? A study, perhaps involving a randomized controlled design, 

might pit these two treatments against each other along with a control treatment. The 

between-group comparisons would compare the relative efficacies of the treatments. 

The treatment-focused research paradigm has been highly successful in 

demonstrating that some treatments demonstrate greater effectiveness than no 

treatment or placebo conditions (DeRubeis & Crits-Christoph, 1998; Lambert & 
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Ogles, 2004; Nathan & Gorman, 2007) and that these improvements are often 

maintained (E. M. Anderson & Lambert, 2001). For other patients, despite proven 

effectiveness treatment is iatrogenic or has no effect (Barlow, 2010; Foa & 

Emmelkamp, 1983; Hansen, Lambert, & Forman, 2002). Although the treatments 

themselves could be flexible in clinical practice, the methodological rigor of the 

treatment-focused research paradigm means that treatments cannot be adapted to 

respond to patients who may be deteriorating, since this flexibility is not part of the 

experimental design. 

In contrast, within patient-focused research, the second research paradigm, 

the level of analysis is the individual patient (Howard, Moras, Brill, Martinovich, & 

Lutz, 1996) and the research approach poses questions differently. Since its 

inception the guiding question for patient-focused research has been: 

“What treatment, by whom, is most effective for this individual, with that 

specific problem, and under which set of circumstances?” (Paul, 1967, p. 

111). 

Patient-focused research attempts to answer this question using a 

methodology referred to in this thesis as progress monitoring. Progress monitoring 

involves the repeated assessment of patient mental health during treatment and 

typically therapists are provided with feedback of this outcome information. In 

contrast to the treatment-research paradigm, therapists can use this information to 

modify practice in real-time. It is increasingly common that the progress of the patient 

is benchmarked against a model of the predicted or expected course of recovery 

(Lambert, 2007). Recent review and meta-analyses of the effectiveness of progress 

monitoring have shown that feedback can, depending on the different circumstances, 

have slightly negative to very large positive effects (Carlier et al., 2010; Shimokawa, 

Lambert, & Smart, 2010). In addition to therapists being able to adjust their treatment 

of individual patients, progress monitoring is helping to bridge the ‘gap’ between 

science and practice (Newnham & Page, 2010) through practice-based evidence 
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networks and benchmarking (Barkham, Hardy, & Mellor-Clark, 2010; Castonguay, 

Barkham, Lutz, & McAleavey, 2013b). 

The remainder of this chapter will provide specific reviews of the limitations 

present in the literature relevant to progress monitoring and feedback of outcome to 

treatment providers and patients, the development of expected treatment response 

trajectories, and specific subjective domains relevant to treatment outcome. This 

chapter will then conclude with a brief overview of the structure of this thesis. 

1.2 Progress Monitoring 

Progress monitoring has been argued to be an ethical obligation (Ogles, 

Lambert, & Fields, 2002) to ensure best practice by treatment providers because the 

repeated assessment of patient mental health during treatment increases therapist 

accountability and allows treatment delivery to be responsive to potential failure. 

Progress monitoring has been promoted as beneficial and necessary by a number of 

professional organizations. For example, the American Psychological Association 

Presidential Task Force on Evidence-Based Practice in Psychology (2006) has 

suggested that the provision of real-time patient feedback to clinicians for 

benchmarking progress in treatment and clinical support tools for adjusting treatment 

as needed is a promising area of future research.  

Progress monitoring has been welcomed by professional organizations, in 

part, because it extends outcome monitoring. Whereas outcomes monitoring typically 

measures the benefits of treatment by comparing pre- and post-treatment data, by 

benchmarking the outcomes against an expected treatment response for a given 

patient additional meaningful information is provided to the treatment provider (Lutz, 

Martinovich, & Howard, 1999). The patient’s mean expected progress is contrasted 

with the patient’s actual status. By examining the variation from the expected 

treatment response trajectory it is possible to answer the question, “is this treatment 
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working as it should?” Worldwide, there are a number of progress monitoring 

systems that are appropriate for different clinical situations. 

An example progress monitoring system is the OQ-Analyst system developed 

by M.J. Lambert and G. Burlingame. The central measure for this outcome 

monitoring system is the item Outcome Questionnaire-45 (OQ-45;Lambert et al., 

1996). The OQ-45 is a 45 item self-report scale that measures symptom distress, 

interpersonal relations, and social role performance on three subscales and general 

psychological distress overall (Mueller, Lambert, & Burlingame, 1998). The OQ-45 is 

a composite scale that is argued to cover important constructs and common aspects 

of mental health and social functioning. The OQ-45 was designed to be administered 

weekly. Item scores reflect frequencies of occurrence with higher scores indicating 

greater general distress. The scale’s authors further argue that as scales that purport 

to measure individual domains (e.g., depression or anxiety scales) are often highly 

correlated composite scales are appropriate for a variety of assessment purposes in 

mental health settings (Lambert, 2010).  

The OQ-45 progress monitoring system includes the use of an expected 

treatment response recovery curve to identify patients who are not benefitting from 

treatment. These expected treatment response trajectories are generated using initial 

severity and early change in therapy defined as change over the first three sessions 

with change modeled as a log linear transformation of time (Lambert, 2013). The 

OQ-45 progress monitoring system uses these statistically generated expected 

response to treatment trajectories as the basis for identifying patients who are not 

making expected treatment gains and are at heightened risk of treatment failure 

(poor outcome at treatment end), and providing this information to therapists and 

patients (Lambert, 2010). Subsequent revisions of the OQ-45 system use additional 

measures and methods to assist therapists and patients identify and problem-solve 

regarding treatment difficulties, with these systems referred to as Clinical Support 

Tools.  



 16 

A recent mega-analysis examined studies of the effectiveness of the OQ-45 

progress monitoring system and reported that three types of patient progress 

feedback interventions; (i) progress feedback to therapists, (ii) progress feedback to 

therapists and patients, and (iii) provision of Clinical Support Tools in addition to 

progress feedback were effective in improving patient outcomes (Shimokawa et al., 

2010). Shimokawa et al. (2010) further highlighted that patient progress feedback 

progress feedback to therapists and the provision of Clinical Support Tools were 

effective in reducing poor treatment outcomes. This mega-analysis suggested that 

evidence supported that efficacy effectiveness of feedback in enhancing treatment 

outcomes, specifically for those who were not on track for a positive treatment 

outcome. The limitation to these findings was that of the six studies analyzed five of 

the studies were performed in a college counseling settings that may limit the 

generalizability of these findings. 

Since 2010 a number of studies have been published which examine the use 

of the OQ-45 progress monitoring system in a wider variety of clinical settings. These 

settings included the Netherlands, where studies demonstrated that progress 

monitoring improved outcomes for not-on-track patients for therapists who used the 

provided feedback with their mental health outpatients (de Jong et al., 2014; de Jong, 

van Sluis, Nugter, Heiser, & Spinhoven, 2012); Sweden, where a randomized 

controlled trial suggested the feedback group had a tendency to improve more than 

the control group (Hansson, Rundberg, Österling, Öjehagen, & Berglund, 2013); and 

Norway, where a multi-site naturalistic study suggested a small, significant effect of 

feedback (Amble, Gude, Stubdal, Andersen, & Wampold, 2014). In addition the 

Lambert research group has conducted studies in a variety of patient populations 

including an inpatient eating disorders program where more frequent clinically 

significant change occurred in patients whose therapists received feedback (Simon 

et al., 2013); and a psychosomatic inpatient program where the rate of reliably 

deteriorated patients was reduced in the group receiving feedback (Probst et al., 
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2013). One study examined the use of the OQ-45 adapted to include drug and 

alcohol use progress monitoring in a community substance abuse treatment program 

and found significant linear reductions in alcohol use for the feedback cohort (Crits-

Christoph et al., 2012). In summary, there is evidence that the use of feedback of 

progress using the OQ-45 is effective at improving outcomes among a broad range 

of patient groups and countries. 

In addition to studies of the OQ-45 progress monitoring system there are a 

number of other progress monitoring and feedback systems. These systems have 

been used in a variety of countries including the United States (Bryan, Kopta, & 

Lowes, 2012; Grissom, Lyons, & Lutz, 2002; Lueger et al., 2001; Miller, Duncan, 

Sorrell, & Brown, 2005), Germany (Kordy, Hannover, & Richard, 2001), Norway 

(Anker, Duncan, & Sparks, 2009), Great Britain (Barkham et al., 2001), and the 

Netherlands (de Jong, 2012; de Jong et al., 2014). Of particular relevance to the 

current thesis was a recent study which reported on the implementation of a progress 

monitoring and feedback program in a group therapy program (Slone, Reese, 

Mathews-Duvall, & Kodet, 2015). This study demonstrated significantly improved 

treatment outcomes and treatment retention for client groups receiving feedback. 

Each of these progress monitoring and feedback systems involve the routine 

monitoring of patient outcomes during treatment, the prediction of patient outcome at 

the end of therapy, and feedback of this information to therapists or therapists and 

patients though they may use different measures of outcome. 

In conclusion, this review of existing progress monitoring and feedback 

systems has described in detail a prototypical system that has widely proliferated. 

This system was chosen as the exemplar as it is widely used, widely researched, has 

the greatest reported effectiveness and contains components that are common 

across progress monitoring and feedback systems. The following section will 

examine whether the “dose-effect” expected response to treatment assumption 

should be retained in our treatment setting. 



 18 

1.3 Expected Response to Treatment 

Progress monitoring has the potential to add value to clinical practice to the 

degree that it provides extra information. It can achieve this end because a patient’s 

final end state is a function not only of the problem severity at pre-treatment, but their 

deviation from an expected response to treatment. That is, it is possible to model an 

expected trajectory of symptom improvement over time. A patient’s actual progress 

can then be compared against this “benchmark” and so unexpected deviations 

(either positive or negative) can be used to inform treatment decisions. 

The most commonly used model of change in psychotherapy is the negatively 

accelerated “dose-effect” model of change in psychotherapy (Howard, Kopta, 

Krause, & Orlinsky, 1986). The model of change is one in which the amount of 

improvement rises with each session of therapy, such that improvement is greatest 

during the early sessions and it tapers off with increasing numbers of sessions (see 

Figure 1 for example linear, “dose-effect” and cubic expected response to treatment 

trajectories). The details of their approach will be described below, but despite broad 

agreement about the negative acceleration, other researchers have found some 

deviations from this trajectory. That is, other researchers have found that the 

expected response to treatment trajectory may be better described by linear or cubic 

curves (Baldwin, Berkeljon, Atkins, Olsen, & Nielsen, 2009; Barkham et al., 1996). 

The following paragraphs will briefly introduce each of these suggested models and 

highlight some limitations to applying them to the current treatment setting. 
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Figure 1. Linear, "dose-effect" and Cubic expected response to treatment trajectories examples. 

The initial study by Howard et al. (1986) described a negatively accelerated 

curve in which the cumulative percentage of patients reaching “recovery” is plotted 

against session or “dose” of psychotherapy. Since their initial study a number of 

research groups have replicated this relationship in their samples.  In addition, the 

initial work focused on “recovery” as a dependent variable, but more recent studies 

have extended the results and shown that the same pattern of outcomes is 

generated when the dependent variable is the degree of symptom change (Hansen 

et al., 2002; Kopta, Howard, Lowry, & Beutler, 1994; Lutz, Lowry, Kopta, Einstein, & 

Howard, 2001; Stulz, Lutz, Kopta, Minami, & Saunders, 2013; Stulz, Lutz, Leach, 

Lucock, & Barkham, 2007). However, on the potential problem with interpretation of 

the mechanisms responsible for the curve’s shape arose from the naturalistic 

samples that the researchers used.  That is, because treatment lengths were 

uncontrolled by the researchers, it was not clear if the shape of the curve reflected 

the effect of treatment or the effect of differential dropout. 

This lack of consideration for how differing treatment lengths would impact 

expected response to treatment when considering the expected response to 

treatment trajectories encouraged work in this area. A second set of theories 

developed to explain the negatively accelerated expected response to treatment 
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trajectory is provided by the “good-enough-level” explanation (Barkham et al., 1996). 

This study suggested that length of time in treatment was negotiated between 

therapists and patients. Some patients recovered more quickly and thus requested 

less “doses” of treatment, whereas others recovered more slowly and used more 

treatment before they could terminate therapy. The study by Barkham and 

colleagues found that when patients were assigned into either 8 or 16 sessions of 

treatment, patients assigned to shorter treatment improved more rapidly in an 

approximately linear fashion (Barkham et al., 1996). It was suggested that potentially 

the negatively accelerated curve resulted from an aggregation of linear treatment 

responses of patients terminating therapy at different times when they reached a 

“good-enough-level” of functioning (Barkham et al., 2006; Stiles, Barkham, Connell, 

& Mellor-Clark, 2008). In addition, further theories have been developed which 

support the idea of patient-led treatment scheduling (Carey, 2011; Carey, Tai, & 

Stiles, 2013) as opposed to other forms or treatment scheduling. These theories 

suggests that length of treatment will impact the expected response to treatment 

curves, and for a treatment length it is possible that approximately linear change 

trajectories are the most appropriate description (see Figure 2). Figure 2 plots the 

change of 10 hypothetical patients who experience different rates of linear change 

(dotted lines) and how this can result in a negatively accelerated aggregate (solid 

line) when all 10 patients’ change is averaged. 

It is important to note that there are a wide variety of models of change that 

provide a greater emphasis on the “how” of therapeutic change as opposed to the 

empirical description of change. There are a variety of models from which therapeutic 

change may be achieved, one of the most common treatment models currently is the 

Cognitive-Behavioural Model. This model posits that cognitions causally influence 

emotions and behaviours and through cognitive mechanisms contribute to the 

maintenance of psychopathology (Hofmann, Asmundson, & Beck, 2013). This model 

of change does not specifically describe a trajectory of change rather expounds the 
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cognitive mechanisms by which this change may be achieved.  Other models such 

as Perceptual Control Theory (Powers, 2005) posit different mechanisms for change. 

A strength of the progress monitoring approach is that by empirically deriving the 

expected response to treatment trajectory this approach may be considered 

transtheoretical. The current thesis approaches the development of expected 

response to treatment trajectories from this transtheoretical approach. 

Given these two different explanations of the same observed data, it is 

important to distinguish between these models. One potential limitation of existing 

research to test between the models is the lack of control of treatment duration and 

dropout. Therefore, a situation in which treatment duration was constant and dropout 

was relatively small would permit a more controlled examination of the research 

question. To this end, the present dissertation sought to examine in a day hospital 

treatment setting the nature of the expected response to treatment trajectories with 

individually treated day patients. 

 

 

Figure 2. “Good-enough-level” illustrative chart. 
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One study has attempted to test between these explanations of the expected 

recovery curve by contrasting the “dose-effect” model (Howard et al., 1986) with the 

“good-enough-level” model (Barkham et al., 1996) using a multilevel modeling 

analytic method (Baldwin et al., 2009). Baldwin’s study found a cubic trajectory for 

expected treatment response with a small increase in the likelihood of recovery with 

increasing doses of therapy early in treatment (the first eight sessions), however after 

this initial increase there was no relationship between total number of doses and 

likelihood of recovery (see Figure 1 for example cubic trajectory). Thus a number of 

expected response to treatment trajectories have been shown to best describe 

treatment outcome data. 

Limiting the potential application of these findings to a fixed frequency of 

treatment setting was the development of the expected response to treatment 

trajectories with a naturalistic sample with variable frequency of treatment. To draw 

out these concerns more explicitly, there are a variety of potential confounding 

variables that affect the shape of the function describing the relationship between 

number of sessions and treatment outcome. The majority of expected response to 

treatment studies are conducted with naturalistic outpatient samples where it is 

assumed that treatment providers and patients meet at the same frequency 

throughout treatment. When tested this assumption was found to be unrealistic with 

frequency of treatment highly variable between patients (Kraft, Puschner, & Kordy, 

2006). This is problematic when constructing expected response to treatment 

trajectories as a higher temporal frequency of sessions is associated with an 

increase rate of improvement (Reese, Toland, & Hopkins, 2011).  

Limiting the potential application of these findings to a variety of treatment 

settings are that the majority where developed using outpatient treatment for 

individuals. Day hospital group psychotherapy is an effective and efficient means of 

treatment (Koesters, Burlingame, Nachtigall, & Strauss, 2006) which has the added 

advantage of standardized treatment components. This standardization helps to 
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reduce both the previously mentioned confounds which are present in previous 

studies of expected response to treatment trajectories. 

In addition, the American Psychological Association’s Clinical Practice 

Guidelines for Group Psychotherapy (Bernard et al., 2008) recommend the ongoing 

monitoring of patient progress, and use of feedback to improve outcomes. However, 

despite these guidelines little work has been done to consider the applicability of 

expected response to treatment trajectories in a group psychotherapy treatment 

setting. 

 A further limitation to expected response to treatment trajectories is their 

difficulty in addressing extreme patterns of non-linear change for example research 

examining sudden gains and losses (Tang & DeRubeis, 1999; Tang, DeRubeis, 

Hollon, Amsterdam, & Shelton, 2007; Tang, Luborsky, & Andrusyna, 2002) and 

discontinuities in change during exposure therapy (A. Hayes, Hope, & Hayes, 2007; 

A. M. Hayes, Laurenceau, Feldman, Strauss, & Cardaciotto, 2007). These theories 

focus on attempting to model individual change during psychotherapy. Patient-

focused research and feedback compare individual change with the average 

expected change to alert clinicians to patients who are unlikely to benefit from 

treatment. A sudden gain or loss experienced by a patient would result in feedback 

from a clinician either encouraging positive change or attempting to ameliorate 

negative changes. While these therapies attempt to model change in psychotherapy 

they attempt this at the individual level which may inform any feedback provided by 

clinicians but does not impact the average expected response to treatment. 

The current study involves a naturalistic sample from a day hospital setting. In 

the current study treatment length was held constant (10 days) of day hospital 

treatment. The frequency of treatment was held constant as the treatment program is 

intensive and runs Monday to Friday for two weeks with all patients receiving the 

same frequency of treatment. An additional benefit to this treatment frequency is that 

change in psychotherapy will be modeled as daily change for an intensive 
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psychotherapy program rather than outpatient (usually weekly) treatment, thus 

allowing greater granularity regarding change over time. The treatment approach 

was held constant as therapy in this setting was conducted using a manualized 

group cognitive behavioral therapy program (Page & Hooke, 2004, 2012).  

The correct description of expected response to treatment trajectories is 

crucially important as these theories can result in the same patient being considered 

responsive or non-responsive to treatment. This classification will then influence 

subsequent clinical decision-making. For example, see Figure 3 for the three 

potential expected response to treatment trajectories that end at the same point and 

imagine the feedback the clinician and patient would receive mid-treatment. If the 

patient was experiencing linear change then it is likely that the clinician and patient 

would receive feedback that the patient was steadily improving and that treatment 

need not be varied. If the patient was experiencing the “dose-effect” pattern of 

change then the feedback would likely be that the patient had done exceptionally well 

with encouragement and expectation that the patient would continue to improve 

beyond an outcome score of nine in the second five sessions. Finally, if the patient 

was experiencing cubic change then the feedback would likely reflect concern that 

treatment was not working as expected with a likely change to the treatment 

program. Further complicating this picture is that the ‘correct’ expected response to 

treatment trajectory is unknown so clinicians may have a linear change model in 

mind while a “dose-effect” or cubic pattern of change is experienced by the patient 

which could lead to the clinician changing their treatment program mid-treatment to 

correct for the cubic plateau.  
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Figure 3. Linear, “dose-effect” and Cubic expected response to treatment trajectories examples 

with one point of feedback. 

Thus, clarification of the shape of expected response to treatment for a given setting 

is important to monitoring and feedback systems that use expected response to 

treatment trajectories. 

1.4 Thesis Aims and Outline 

To develop an effective progress monitoring and feedback system there are a 

number of necessary steps. Firstly, appropriate measures need to be selected and 

tested in the treatment population. Secondly, appropriate expected response to 

treatment trajectories need to be empirically developed (for further discussion of the 

“dose-effect” and “good-enough-level” models of change see Chapter 3). The final 

step is testing the effectiveness of the progress monitoring and feedback system. 

The central objective of this dissertation is to present the development of an effective 

progress monitoring feedback system using information from multiple domains and 

that are appropriate for daily mental health treatment settings. Finally, the thesis aims 

to examine whether feedback from multiple domains will improve treatment 
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outcomes for patients unlikely to benefit from feedback from a single domain. To 

achieve this aim the current thesis is comprised of three sections that focus on the 

development and implementation of an extended monitoring and feedback system. 

Section 1 provides an outline and structure for the thesis and consists of a review of 

the literature regarding progress monitoring and feedback on multiple domains. 

Section 2 is comprised of three separate chapters. Chapter 2 consists of the 

development and psychometric evaluation of a new outcome-monitoring instrument 

with recommendations for evaluation of existing monitoring instruments with the aim 

of improving the validity of monitoring instruments. In addition, the validity of using 

this new affective psychological distress instrument with a subjective wellbeing 

instrument was assessed. Chapter 3 consists of the development of expected 

treatment response trajectories for the specific domains (affective psychological 

distress and subjective wellbeing) comprising the domain specific monitoring and 

feedback system with the aim of providing accurate feedback to clinicians regarding 

patient progress. Chapter 4 outlines the evaluation of the domain specific monitoring 

and feedback system with the aim of presenting an alternative to using a composite 

index for monitoring and feedback systems with the advantages and disadvantages 

of specific domain monitoring discussed. 

Section 3 (Chapter 5) aims to contextualize the findings of the current thesis 

within the broader field of progress monitoring and feedback. Changes in affective 

psychological distress during therapy are examined and new directions for the 

assessment of specific and/or composite indices of progress monitoring and 

feedback are outlined.  

Section 1 of this thesis focused on placing the questions of the current thesis 

in context. This section outlined the necessity to move beyond a pre-post 

assessment paradigm to one of continuous monitoring of patient outcome (patient-

focused research). This section then outlined the current research on successful 

implementations of this research methodology including important issues to consider 
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(e.g., how to describe expected response to treatment). This section concluded with 

a description of this thesis’ research program (Section 2) including the development 

of an appropriate outcome measure and expected response to treatment, and the 

implementation of these findings in an outcome monitoring and feedback system. 

Finally, the implications of this thesis are placed in the broader research context 

(Section 3). The first step to developing a domain-specific feedback system is to 

choose or develop an appropriate outcome measures. 
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2: Daily Index a new measure of Affective 

Psychological Distress. 

2.1 Foreword 

Clinical psychology is in the process of developing processes of data 

collection and assessment that allows for real-time monitoring, outcome evaluation 

and interpretation (Lambert, 2010). As outlined in the previous chapter the first step 

in achieving this goal is the development or choice of an appropriate outcome 

measurement instrument. This selection is increasingly important to allow outcomes 

and monitoring information to be presented in ways that allow for routine use by 

practicing clinicians (Clancy & Eisenberg, 1998). The increasing use of computerized 

data collection and calculation of clinically-relevant data for interpretation will assist 

clinicians to better integrate monitoring and outcomes information seamlessly into 

clinical work (Hatfield & Ogles, 2004; Newnham, Doyle, Sng, Hooke, & Page, 2012).  

Thus, what could arguably be called the status quo of outcome assessment, 

which relies on formally assessing progress pre- and post-treatment, is increasingly 

being recognized as insufficient for individualized patient care (Castonguay et al., 

2013a). Examining change on aggregate, a necessary approach for many inferential 

statistics, whilst appropriate for system evaluation, makes it difficult to apply these 

results to understand and respond to the outcome of a specific individual (Lambert, 

2010).  

Thus, to know if the treatment is working as it should in a given instance, a 

“benchmark” is needed for comparison. For monitoring and outcome assessment to 

provide the clinician with meaningful information about an individual patient, the 

clinician requires (i) a clinically relevant criterion against which to assess patient 

progress (e.g., affective psychological distress) and (ii) an appropriate and 
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psychometrically valid monitoring measure (Warren, Nelson, Burlingame, & 

Mondragon, 2011; Warren, Nelson, Mondragon, Baldwin, & Burlingame, 2010). The 

discussion will move to consider identification of a clinically relevant criterion first. 

Clinical significance methodologies have the potential to provide such a 

criterion. These methodologies were developed to provide clinically informative 

categorizations of outcome for an individual patient’s experience of psychotherapy 

(Jacobson & Truax, 1991). Despite the existence of various methods for the 

calculation of clinical significance (Lambert, Hansen, & Bauer, 2008) the resulting 

classifications from the different methods are largely similar (Bauer, Lambert, & 

Nielsen, 2004; Ronk, Hooke, & Page, 2012). Given this similarity of classification 

across methods to calculate clinically significant change the Jacobson-Truax method 

(Jacobson & Truax, 1991) was used in line with recommended practice (Lambert & 

Ogles, 2009; Ogles, Lunnen, & Bonesteel, 2001). 

Clinical significance methodologies utilize two points in time to determine 

whether a patient has achieved change large enough to be considered statistically 

reliable and whether this change represents a clinically meaningful reduction in 

symptoms. Additionally, they enable recognition of when a patient’s symptoms have 

significantly deteriorated. The use of clinical significant change methodology allows 

the provision of monitoring and outcome data for individual patients and empowers 

them as co-managers of their own healthcare outcomes (Calman, 1998). In part this 

enables clinicians and patients to enter a dialogue about treatment progress and 

expectations. For example, the conversation could be about whether a patient has 

made meaningful gains, whether conclusion of treatment should be considered, or 

whether expected gains have not been achieved. For clinicians and patients to make 

informed choices about mental healthcare it is useful for clinical significance to be 

calculated with an appropriate and psychometrically valid monitoring measure. 

Chapter 2 illustrates the development of a new domain specific monitoring 

instrument appropriate for daily use within inpatient and day hospital patient 
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treatment settings. Existing outcome measures; the 21-item version of the 

Depression Anxiety Stress Scales (DASS-21; Lovibond & Lovibond, 1995), the 

Medical Outcomes Questionnaire Short Form 36 (SF-36; Ware, Snow, Kosinski, & 

Gandek, 1993), and the Health of the Nation Outcome Scale (HoNOS; Wing et al., 

1998) ,and monitoring (WHO-5) measures; the World Health Organization’s 

Wellbeing Index (WHO-5; Bech, Gudex, & Johansen, 1996) are routinely used to 

assess and monitor outcomes in the treatment center (a 100 bed psychiatric clinic). 

Given that psychological disorders are not only characterized by decreases in 

wellbeing, but also by elevations in distress, there was a clear need for a companion 

monitoring measure (for use with the WHO-5) to allow clinicians to track patient 

distress through treatment. Chapter 2 describes the development and evaluation of 

the five-item Daily Index (DI-5), a new tool for monitoring affective psychological 

distress. This monitoring measure was developed to be appropriate for the needs of 

the treatment setting, specifically the need for increased temporal resolution due to 

the intensive nature of the treatment program (daily) and the need to monitor suicidal 

ideation in the treated population due to concerns regarding self-harm (treatment 

group composed of inpatients and day hospital patients). 

We suggest that the WHO-5 is limited in its ability to assess psychological 

distress as it assesses positive wellbeing (Matthews, Ridgeway, & Williamson, 1996). 

Further, it fails to capture information important in severe settings, such as suicidal 

ideation. Thus, despite the WHO-5 capturing experiences of wellbeing, an additional 

measure of psychological distress would be a meaningful addition. 

Psychological distress (Dohrenwend, Shrout, Ergi, & Mendelsohn, 1980; 

Kessler et al., 2002; Massé et al., 1998) refers to a dimension of mental health 

elevated in psychiatric patients. It is assessed via a heterogeneous set of cognitive, 

behavioural, emotional and psycho-physiological symptoms. This construct is similar 

in nature to the general distress concept (Clark & Watson, 1991). Though there has 

been debate surrounding the underlying dimensional structure of general or 
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psychological distress (Meijer, de Vries, & van Bruggen, 2011; Mineka, Watson, & 

Clark, 1998; Watson, Gamez, & Simms, 2005), as yet there is no consensus as to 

whether depression and anxiety are best conceptualised as separate or unified 

constructs. Despite this lack of consensus, the psychological distress construct has 

been shown to reflect changes in patients’ symptoms during treatment (Kring, 

Persons, & Thomas, 2007). Hence the assessment of the psychological distress 

construct is likely to capture patients’ experiences of distress and changes in this 

distress. 

In addition measures purporting to assess psychological distress have 

demonstrated a unidimensional structure (Kessler et al., 2002; Meijer et al., 2011). 

Dohrenwend and colleagues (1980) showed that these scales tapped a range of 

cognitive, behavioural and emotional factors which were consistently elevated in 

people with a wide range of mental health disorders. This unidimensional 

psychological distress construct, while negatively correlated with wellbeing, has been 

shown to be distinguishable from a unidimensional wellbeing construct (Massé et al., 

1998; Veit & Ware, 1983). It is suggested by Massé and others (1998) that these 

measures are not simply mirror images of each other but capture experientially 

distinct aspects of mental health.  

Chapter 2 also illustrates the establishment of two key psychometric factors 

that are commonly assumed in treatment monitoring. Firstly, the factor structure of 

the monitoring measures is examined to ensure that the DI-5 and WHO-5 are each 

explaining unique variance. Secondly, due to the repeated use of the DI-5 the 

longitudinal measurement invariance of the measure is examined to ensure that (i) 

patients are using the measure similarly at the beginning and end of treatment, and 

(ii) that change scores from beginning to the end of treatment largely reflect change 

on the affective psychological distress construct rather than measurement instability. 

Finally, Chapter 2 provides an example implementation of a monitoring 

system that may be applied across a broad range of treatment settings using clinical 
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significance methodology. An important consideration in encouraging the use of 

monitoring and outcome assessment methodologies by clinicians and service 

provides is the ease of application. For example, how would a clinician assess and 

interpret their patient’s change over the course of treatment (i.e., how would one 

calculate clinical significance criteria)? The first step is to subtract the patient’s pre-

treatment score from any of their later scores (in a pre-post methodology this is 

usually the difference between their pre- and post-treatment scores though using a 

monitoring methodology it is possible to calculate pre- to mid-treatment change in 

outcome) and divide the answer by the subscale’s Standard Error of Difference 

(method outlined in Newnham, Harwood, & Page, 2007). If the result of this 

calculation is greater than 1.96 then the patient is considered to have achieved 

statistically reliable change over the assessment period. Additionally, if the patient’s 

later score has passed the cut-off to the ‘normal’ population then the patient is 

considered to have reached clinically significant recovery (Jacobson & Truax, 1991; 

Newnham et al., 2007). These steps may easily be automated through the use of 

computers and an example application (using Microsoft Office Excel1) is presented in 

the manuscript (Dyer et al., 2014a). With this information the clinician is able to make 

informed decisions about the treatment plan, a specific patient’s progress, or their 

own effectiveness with greater ease than previously possible. 

  

                                                
1 How-to: https://drive.google.com/file/d/0B-UjwYgXSMopeHpmR3BxemNmNVk/view?usp=sharing 

Spreadsheet: https://drive.google.com/file/d/0B-UjwYgXSMopOWZncmVnekFfSDQ/view?usp=sharing 
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2.2 Development and psychometrics of the five item Daily Index 

in a psychiatric sample 

 

Dyer, K., Hooke, G. R., & Page, A. C. (2014) Development and psychometrics of the 

five item daily index in a psychiatric sample. Journal of Affective Disorders, 

152, 409-415. doi: 10.1016/j.jad.2013.10.003 
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Background: Effective treatment of affective disorders requires the ability to reliably monitor patient
progress and outcome. The current study aimed to establish the Daily Index-5 (DI-5) as a psychome-
trically sound and clinically valid measure of treatment response in psychiatric care for use as a
companion measure with the WHO Wellbeing Index (WHO-5; Bech et al., 1996. Psychother. Psychosom.
65, 183–190.).
Method: Eight hundred and ninety four consecutive inpatients and day-patients at a psychiatric facility
completed the DI-5, WHO-5, SF-36 (Ware et al., 1993. SF-36 Health Survey: Manual and Interpretation
Guide. The Health Institute, New England Medical Centre, Boston, MA.) and DASS-21 (Lovibond and
Lovibond, 1995b. Manual for the Depression Anxiety Stress Scales. Psychology Foundation, Sydney,
Australia.; Ware et al., 1993. SF-36 Health Survey: Manual and Interpretation Guide. The Health Institute,
New England Medical Centre, Boston, MA.) routinely during treatment.
Results: The DI-5 was shown to be a measure with high reliability and validity. In addition criteria for
clinically significant recovery are presented with an example implementation of a Clinical Significance
Monitoring system. Finally, the latent structure of the DI-5 is established as a uni-dimensional index of
affective disorder.
Limitations: The results may be generalized to samples with primary diagnoses of depressive and/or
anxiety disorders though assessment of the DI-5 as a measure of treatment response is warranted in
patients with other primary diagnoses.
Conclusions: The current study indicates that the DI-5 is a quick to administer and interpret, reliable and
valid measure for assessing patient outcome that is appropriate for use in monitoring patient change.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

For affective disorders, outcomes following both pharma-
cotherapy and psychotherapy are generally positive, but at the
individual level they can vary from deterioration to recovery
(Lambert and Ogles, 2004; Nathan and Gorman, 2007). Variability
in outcomes suggests that monitoring clients during treatment
may provide clinicians with additional information identifying
when patients are not on track to achieve a satisfactory outcome.
Monitoring client outcomes allows clinicians to tailor treatment
where the expected response to treatment is likely to be poor
(Newnham and Page, 2010; Smith et al., 1997). Consistent with this
idea, when outcome monitoring is used to inform therapists of
client progress during treatment, final treatment outcomes are
improved (Lambert et al., 2003).

Currently one of the few validated measures for outcome
monitoring for a day-hospital treatment setting (for example the

Outcome Questionnaire-45, Doerfler et al., 2002) is the World
Health Organisation's 5-itemWellbeing Index (WHO-5; Bech et al.,
1996; Newnham et al., 2010a). Newnham et al. (2010b) found that
when expected response to treatment with regards to wellbeing
was delivered to therapists and patients in a day-hospital treat-
ment setting, patients initially not on track for a positive treatment
outcome demonstrated reduced scores on the depression subscale
of the Depression Anxiety Stress Scales (DASS-21; Lovibond and
Lovibond, 1995b) and rates of subsequent readmission were
reduced (Byrne et al., 2012). One limitation to the study by
Newnham and colleagues was that feedback was limited to well-
being. Hence, they provided no specific information about changes
in the core symptoms of affective distress. Given that affective
disorders are not only characterized by decreases in well-being,
but also by elevations in the depressive and anxious symptoms,
there is a clear need for a companion measure to allow clinicians
to monitor the progress of patients through treatment.

Thus, the goal in creating the Daily Index-5 (DI-5) was to
develop a daily measure capable of monitoring patients' affective
distress during treatment. Measures of affective psychological
distress have been shown to capture additional variance to
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wellbeing measures (Massé et al., 1998; Matthews et al., 1996; Veit
and Ware, 1983). Hence, the assessment of affective psychological
distress and wellbeing is likely to provide clinicians with addi-
tional information relevant to patients' response to treatment.

One of the unique challenges that affective disorders present is
the potential severity of the condition and the accompanying
suicide risk. As a consequence, treatment may need to be provided
intensively and using inpatient services. Hence, a measure is
needed that not only can monitor affective symptoms, but it can
do so in a way that suits inpatient services. To this end, it was
necessary to consider (i) the construct to be measured and (ii) the
optimal mode of assessment.

Considering the construct to be measured, it was apparent that
despite important diagnostic differences, affective symptoms clus-
ter together, as evidenced by the comorbidity between depressive
and anxious disorders (Watson et al., 2005). Clark and Watson
(1991) proposed that depression and anxiety share a common
component of negative affect that indicates the extent to which an
individual feels distressed or unpleasantly engaged in their daily
life; a sense of high objective distress. This high objective distress
is suggested to be composed of both anxious and depressed affect;
feelings of inferiority and rejection; a sense of dissatisfaction with
things and difficulty paying attention and making decisions
(Watson et al., 1995). In addition the ability to assess suicidal
ideation was included in the current study as an appropriate
measure of extreme mental health difficulties, particularly
extreme affective distress. Thus, these elements of depression,
anxiety, worthlessness, not coping, and suicidal ideation comprise
a dimension of negative affect that may comprise a companion
measure with the WHO-5 wellbeing scale in a primarily depressed/
anxious patient population.

Considering the mode of assessment, as the DI-5 was intended
for use as a monitoring measure, it was necessary that the
instrument was suitable for repeated administration. Administ-
rative considerations involved client needs of brevity, ease of
interpretation, and appropriateness for completion within a ses-
sion (Brown et al., 1999). The desire for brevity and for breadth of
assessment are often in conflict we decided that the most appro-
priate area of affective psychological distress for assessment was
distress resulting from affective and neurotic as this represented
the majority of primary psychiatric diagnoses of treatment seeking
individuals in industrialised and developing countries (Sartorius
and Harding, 1983). Finally, the requirement of ease of interpreta-
tion meant that the psychometric properties of the measure
needed to reflect high validity and reliability, and demonstrate a
clear factor structure.

These administrative considerations meant that a number of
existing brief outcome measures despite their strengths were
inappropriate. Commonly used affective psychological distress
measures that failed to meet the previously highlighted considera-
tions included the Outcome Rating Scale (Miller and Duncan,
2000), Brief Symptom Inventory (Derogatis and Melisaratos,
1983), Medical Outcomes Survey Short Form (Ware et al., 1993),
Kessler Psychological Distress Scale (Kessler et al., 2002), Major
Depression Inventory (Olsen et al., 2003), and the Patient Health
Questionnaire 9 (Kroenke et al., 2001).

Adaptation of an existing measure to the treatment context
should be the first consideration due to the number of existing
outcome measures. As no existing outcome measure met all of the
requirements for an affective psychological distress monitoring
measure it was decided to generate a new measure that addressed
the aforementioned requirements. Specifically (i) the length of the
existing questionnaires; most need to be shortened to reduce
administration time, (ii) some failed to assess suicidal thinking,
and (iii) assessment context; most measures were designed with a
weekly measurement time frame which is inappropriate for a day-

hospital setting. All four commonly used brief measures assessing
affective psychological distress were deemed inappropriate as
they failed to meet these administrative and/or treatment setting
requirements.

The primary objective of the current study was to construct a
measure of affective psychological distress appropriate for use in
daily monitoring of depressed and anxious psychiatric patients. To
establish a new measure it was necessary to assess the psycho-
metric properties and clinical utility of the DI-5 as an instrument
for monitoring individual patient progress and outcome assess-
ment within an acute predominantly depressed psychiatric
sample. This objective will be achieved by establishing the
reliability and internal consistency of the DI-5. The criterion and
discriminant validity of the DI-5 will be established by demon-
strating strong positive correlations between the DI-5 and mea-
sures of depression, anxiety, stress (Depression Anxiety Stress
Scale DASS-21; Lovibond and Lovibond, 1995b) and general mental
health (Medical Outcomes Questionnaire short form SF-36; Ware
et al., 1993) with weaker positive correlations with the functioning
subscales of the SF-36. In addition the DI-5 is expected to show a
medium–large negative correlation with existing measures of
wellbeing (Massé et al., 1998). The uni-dimensional nature of the
DI-5 will be established using confirmatory factor analysis. Finally
a set of criteria for defining recovery and an example implementa-
tion of using the DI-5 and the Jacobson and Truax (1991) clinical
significance criteria for monitoring will be provided.

2. Method

2.1. Participants

Participants were 894 patients (66% female), with ages ranging
from 17 to 82 years (M¼39.51, SD¼13.44) drawn from an
Australian private psychiatric facility in an urban setting. The
clinical sample was composed of both day-patients (70.5%) and
inpatients (29.5%). Each patient was diagnosed by their treating
psychiatrist according to the ICD-10-AM criteria (National Centre
for Classification in Health Publications, 2002) and the majority of
patients received primary diagnoses of affective disorders (63.5%)
and neurotic disorders (28.5%), though a minority were diagnosed
with substance abuse disorders (3.6%), and other including per-
sonality disorders (4.4%). Initial severity measured using DASS-21
norms (Ronk et al., 2013, June 3) placed the clinical sample in the
upper range of outpatient norms for depression and stress (21.76
and 22.49, respectively, outpatient range 9.03–22.53 and 12.27–
22.55) and in the lower range of inpatient scores for anxiety (15.74,
inpatient cutoff 15.26). Data were collected as part of an ongoing
program of evaluation at the clinic and written informed consent
was obtained upon admission to the hospital. The study was
conducted in accordance with the Declaration of Helsinki.

2.2. Materials

2.2.1. DI-5 daily index
A team of practicing mental health experts whose professions

included Occupational Therapy, Clinical and Counseling Psycho-
logist, Psychiatry and Mental Health Nursing generated the
initial item pool for the DI-5. These experts were asked to generate
items that best assessed patients' affective psychological distress
(described as items likely reflect commonalities between depres-
sion and anxiety) and were likely to detect change over a short
time period resulting in the generation of an item pool assessing
depression (depression, hopelessness, worthlessness, suicidal
ideation; though potentially invasive the phrasing of the suicidal
ideation item (see Appendix A) was chosen as the questionnaire
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was designed with the goal of sensitivity to active suicidal ideation
and intent (Beck et al., 1979; Nock et al., 2008)), anxiety (anxiety,
stress, tension) and general distress items (perception of coping,
distress, and functioning in daily life). In addition items from
existing measures of affective psychological distress were exam-
ined and added to the item pool resulting in an initial item pool of
10 items which were deemed to acceptably reflect the affective
psychological distress construct (due to the specificity of the
affective psychological distress construct this item pool, though
small, was deemed to adequately reflect the affective psychologi-
cal distress measurement construct). These items were pilot tested
and five items were selected from this pool based on desirable
statistical qualities.

Desirable statistical qualities were defined as a stable inter-
pretable dimensional structure, high reliability (40.8), and face
validity (John and Benet-Martínez, 2000) An additional considera-
tion was the stability of the DI-5 in a nonclinical sample and
change in a clinical sample, tested via paired samples t-tests. Using
these criteria, items primarily assessing an underlying construct
described as affective psychological distress were selected for the
DI-5 (see Appendix A for final questionnaire).

The DI-5 is a self-report measure of affective psychological
distress suitable for daily administration with depressed and
anxious patients. The DI-5 consists of five items rated using a six
point Likert-type scale measuring frequency (“at no time”, “some
of the time”, “less than half the time”, “more than half the time”,
“most of the time”, “all of the time”) scored from zero “at no time”
to five “all of the time”. Participants endorse the appropriate
option for the previous 24 h. Item scores are summed with high
scores indicating higher affective psychological distress.

2.2.2. WHO-5 wellbeing index
The WHO-5 Wellbeing Index is a self-report measure of positive

wellbeing. It has good internal consistency medical Cronbach's
α¼0.91 (Löwe et al., 2004) and psychiatric patients Cronbach's
α¼0.89 (Newnham et al., 2010a). In addition the WHO-5 has been
shown to be a valid measure of subjective wellbeing in various
samples (Bech et al., 1996; Bonsignore et al., 2001; Newnham et al.,
2010a). The WHO-5 consists of five items rated on a six point Likert-
type scale measuring frequency from “All of the time” to “At no
time”. Participants endorse the appropriate option for the previous
24 h adaptation by Newnham et al. (2010a) with high scores
indicating higher wellbeing.

2.2.3. Medical outcomes questionnaire—Short form
The SF-36 (Ware et al., 1993) is a self-report measure of patient

health status. Only the mental health subscales (vitality, social
functioning, and mental health) were used, with higher scores on
these subscales indicating less distress. The internal consistency of
these subscales is high, Cronbach's α4¼0.75 for each subscale in
this study and prior research (Scott et al., 1999). In addition
content and construct validity is sound (Scott et al., 1999).

2.2.4. Depression anxiety stress scales
The 21-item short form of the DASS-21 (Lovibond and

Lovibond, 1995b) is a self-report measure of depression, anxiety
and stress over preceding days. The DASS-21 has high internal
consistency in nonclinical and clinical samples Cronbach's α¼0.97
and 0.89–0.96, respectively (Crawford and Henry, 2003; Page et al.,
2007). Further the DASS-21 demonstrates sound construct validity
(Lovibond and Lovibond, 1995a) with high scores indicating higher
depression, anxiety, and/or stress depending on the subscale.

2.3. Procedure

All patients were participating in a two-week intensive Cognitive
Behavioural Therapy Program for which the DI-5 and WHO-5 were
administered at the beginning of each day. All other measures were
administered on the first and last day of the program. The therapy
program is a group format for various diagnoses and runs from 9 am
to 5 pm for 10 days. Accordingly, the sample size changes at each
point of data collection due to absences from group. It is a
manualized group that caters to inpatients and day patients who
may also be receiving medication at the time. Topics covered include
depression and anxiety management, identification and modification
of negative core beliefs, behavioral activation, communication skills,
cognitive disputation, self-esteem, stress management, and dealing
with setbacks. Each group member sets personal therapy goals for
the two-week course, and participates in homework exercises
(Newnham et al., 2010a). The group's effectiveness has been shown
to be comparable to efficacy trials (Page and Hooke, 2003, 2012).

The statistical software R was used to perform all analyses
(Core Team, 2013).

2.4. Analytic strategy

The internal consistency of the DI-5 was tested using Cronba-
ch's alpha. The relative strength of correlations between the DI-5,
WHO-5, DASS-21 and SF-36 scores were used to evaluate the
concurrent and discriminant validity of the DI-5.

Test-retest reliability analyses were performed over the second
week of treatment, theoretically the period of greatest stability
(Howard et al., 1995). A paired samples t-test was performed to
establish the ability of the DI-5 to detect change.

The hypothesised uni-dimensional factor structure of the DI-5
was examined using confirmatory factor analysis with maximum
likelihood estimation in the clinical sample. Fit indices were used to
indicate model fit with observed data. Hu and Bentler (1999)
recommend the standardised root mean square residual (SRMR) be
less than .08, and Root Mean Square Error of Approximation (RMSEA)
be less than .06 for the model to adequately describe the data (Kline,
2005). In addition, the accepted criterion for the Comparative Fit
Index (CFI) and Tucker–Lewis Index (TLI) is 0.95; with scores above
this value indicating adequate fit (Blackburn et al., 2004).

3. Results

Patients who received affective disorder (Mood (Affective)
Disorders ICD-10-AM code F30-F39 include DSM-IV-TR diagnoses
of Bipolar Type I and II, Major Depressive Disorder and Mood
Disorder Not Otherwise Specified) as their primary diagnosis
demonstrated consistently higher scores than the substance use
and neurotic disorder (Neurotic, Stress-related, and Somatoform
Disorders ICD-10-AM code F40-F48 includes DSM-IV-TR diagnoses
of Specific Phobias, Obsessive–Compulsive Disorder, Generalised
Anxiety Disorder, Dissociative Disorders, Somatoform Disorders
and Anxiety Disorder Not Otherwise Specified) primary diagnosis
subsamples at both measurement times (Table 1). The mean scores
for the DI-5 scale were 8.56 at time one and 5.24 at time two (day
7 of treatment). Corrected item-total correlations at time one were
acceptable (all r40.50, see Table 1) implying that all items tapped
a similar construct.

3.1. Reliability and validity analyses

The DI-5 demonstrated a high internal consistency at both time
points (Cronbach's α; day one¼0.86, day seven¼0.89) (Kline,
2000). In addition, when patient scores over the second week of
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therapy were examined an average test–retest reliability for days
6–7, 7–8, and 8–9 was found to be r¼0.75 (0.74–0.78) with a
Standard Error of Measurement¼1.60 suggesting acceptable stabi-
lity for a state measure. Finally, the test–retest from day 1–12
(longest time period available) was r¼0.54. Furthermore, the DI-5
demonstrated a significant difference between mean intake and
discharge scores (t(774)¼16.31, po01, Cohen's d¼2.55), suggesting
that the DI-5 is sensitive to change. In addition to sensitivity to
change, to ensure that the items of the DI-5 were tapping a variety
of severities each item was transformed to a dichotomous score
(r“less than half the time”¼0, and Z“more than half the
time”¼1) and the Item Characteristic Curves were examined
(Hambleton et al., 1991). The examination of the Item Characteristic
Curves suggested that with regards to the hypothesised underlying
dimension of affective psychological distress the items, in order of
increasing severity, were (i) “depression”, (ii) “anxiety”, (iii) “not
coping”, (iv) “worthlessness”, and (v) “suicidal ideation”. Thus, the
DI-5 is composed of items which assess different severities of the
hypothesised underlying dimension of affective psychological distress.

The DI-5 scores at admission, as expected of a measure of
affective psychological distress, demonstrated strong relationships
with DASS Total and SF-36 Mental Health subscales (r¼0.70 and
0.71, respectively). The other subscales demonstrated a weaker
though still strong correlation with the DI-5 (r¼0.54–0.60 SF-36
Vitality and WHO-5, respectively), with correlations in the
expected direction (Cohen, 1992).

3.2. Confirmatory factor analysis (CFA)

A uni-dimensional model was tested using CFA with Maximum
Likelihood Estimation.1 Fit indices suggest a good fit to the data
with CFI (0.99) and TLI (0.98) within acceptable ranges, RMSEA of
0.06 (95% CI 0.04–0.09) and a SRMR of 0.02 further suggesting
acceptable levels of unexplained residual variance. Factor loadings
are reported in Fig. 1 showing that depression, worthlessness and
a perception of not coping all load greater than 0.80 on the
affective psychological distress factor. Anxiety and suicidal idea-
tion load greater than 0.50 on the affective psychological distress
which was deemed acceptable, see Fig. 1.

3.3. Clinical significance criteria, DI-5

For the purpose of developing clinical significance criteria
(Jacobson and Truax, 1991) a non-clinical sample of 295 under-
graduate students (75% female), with ages ranging from 18 to 62
years (M¼21.46, SD¼4.38) completed the DI-5. Using data taken

from large samples in the America and Australia for the DASS-21
(Ronk et al., 2013, June 3) the non-clinical sample were found to
fall in the normal range for depression and anxiety (8.39 and 6.21,
respectively, outpatient cutoffs 9.03 and 6.27) and the lower range
of outpatient scores for stress (12.55, outpatient cutoff 12.27).
Participants provided written informed consent prior to
participating.

Using Jacobson and Truax's (1991) method of calculating
clinical significance, the reliable change index (RCI) and cut-off
score were determined. The Jacobson and Truax method identifies
a cut-off between “functional” and “dysfunctional” populations.
The cut-off was calculated using both patient at time one (dys-
functional) and undergraduate (functional) data to ensure a cut-off
point that suggests the individual patient's level of functioning is
statistically more likely to be within the functional population
than the dysfunctional.

The cut-off for movement into the functional population was
calculated to equal 6.02, meaning that reaching a score of
6 indicates reduced symptoms.

The Reliable Change Index (RCI) was then calculated. This
expresses each individual's pre- to post-treatment change score
in standard error units of measurement and signals that a reliable
change has occurred when this value exceeds an increase or
decrease of 1.96.

In the current sample of those who began therapy in the
dysfunctional sample, 53% of patients achieved recovery, 11% made
reliable improvement (but did not pass the cut- off), 35% showed
no change, and 1% deteriorated. These figures are in line with
previous outcome findings in psychiatric care using different
outcome measures (Newnham et al., 2007, 2010a).

3.4. Implementation of clinical significance monitoring

Having developed a functional cut-off and RCI for the DI-5 it
is possible to implement a Clinical Significance Monitoring system.
As is demonstrated in Fig. 2, clinicians can monitor the clinical
significance of change that any patient experiences.2 Using the RCI it
is possible to calculate the cut-off point for a given patient crossing

Table 1
Descriptive statistics for the DI-5 in a psychiatric sample.

Item Mean (SD) Corrected
item-total
correlations.

Time 1 Time 2 Time 1

Anxious 1.76 (1.16) 1.57 (1.10) 0.58
Depressed 1.02 (1.16 0.95 (1.06) 0.76
Suicidal ideation 0.14 (0.46) 0.19 (0.64) 0.53
Not coping 1.12 (1.22) 1.06 (1.18) 0.76
Worthless 0.59 (1.05) 0.54 (0.97) 0.78

Total: 8.56 (5.70), N¼894 5.24 (5.12), N¼589 α¼0.86
Total: affective 8.75 (5.67), n¼585 5.34 (5.14), n¼575
Total: neurotic 8.23 (5.73), n¼230 4.98 (4.88), n¼225
Total: Substance use 6.55 (4.89), n¼34 4.82 (4.30), n¼28

Fig. 1. DI-5 loadings on the affective psychological distress construct (SD¼depres-
sion, SA¼anxiety, SQ¼suicidal ideation, SW¼worthlessness, SNC¼not coping).

1 Initial principal components and parallel analysis available by request from
corresponding author.

2 Excel spreadsheet for creating inidividualised Clinical Significance Monitor-
ing is provided as additional online material.
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the threshold from “No Change” to “Deteriorated” or “Improved”, in
the current example the hypothetical patient crossing from “No
Change” to “Improved” between sessions two and three. As this
patient continues through therapy it is possible to monitor whether
they have continued to improve possibly moving into the “Func-
tional” range, hypothetical patient crosses from “Improved” to
“Functional” between sessions nine and ten. This patient would
now be considered to have achieved clinically significant change
(categorised as “Recovered”; Jacobson and Truax, 1991) and poten-
tially at this point in time the treatment provider may choose to
initiate a conversation about ending therapy.

4. Discussion

This paper provides the results from an initial examination of a
patient self-report measure of affective psychological distress
designed to be appropriate for daily use with a population with
primary diagnoses of depressive and/or anxious disorders. The
DI-5 measure assesses patient's affective psychological distress,
operationalized using items reflecting subjective distress resulted
from depression, anxiety and perceived inability to cope.

The current findings indicate that the DI-5 demonstrates high
reliability, and validity when used in a psychiatric setting. The DI-5,
as a measure of affective psychological distress, correlates positively
and highly with existing measures of affective psychological distress
(i.e., DASS-21) and general mental health (i.e., SF-36 Mental Health
subscale) suggesting acceptable convergent validity. Additional sup-
portive evidence for convergent validity was higher mean scores for
patients who received a primary diagnosis of affective or neurotic
disorders than patients with a primary diagnosis of substance use
disorders. In addition as expected from existing literature the DI-5 (a
measure of affective psychological distress) showed weaker positive
correlations with subscales assessing functioning (e.g., SF-36 Social
Functioning, Vitality) (Rhebergen et al., 2010), suggestive of discri-
minant validity. Finally discriminant validity was further supported
as affective psychological distress demonstrated a strong negative
correlation with a measure of subjective wellbeing; this negative
correlation was in line with findings from previous studies of the
relationship between affective psychological distress and wellbeing
(Massé et al., 1998). Finally, a confirmatory factor analysis demon-
strated that the DI-5 is best operationalized as having a uni-
dimensional factor structure that suggests that the total score of

the DI-5 is interpretable as an index of the patient's affective
psychological distress.

The ability to rapidly assess affective psychological distress is
important as it has been shown to vary with symptoms across a
variety of diagnoses (Kring et al., 2007). A cut-off of six was deemed
to be appropriate for assessing reliable and meaningful change in the
current sample and is suggested as an appropriate “functional”
population cut-off (Jacobson and Truax, 1991). Further, an example
implementation of a Clinical Significance Monitoring system is
demonstrated. In sum, these findings suggest that the DI-5 is an
appropriate measure and potential monitoring instrument of affec-
tive psychological distress in psychiatric settings.

5. Limitations

Brief measures of subjective psychological constructs require
consideration of the conflict between brevity and comprehensive-
ness, particularly in group therapy settings. The construction of a
brief measure requires consideration of the limitations placed on
the reliability and validity of the measure with shorter measures
showing reduced reliability and validity. Further consideration
must be given to the number of items necessary to accurately
assess the construct of interest. These considerations must be
weighed against the need for a measure that is appropriate for
clinical settings with longer measures not being completed
(Brown et al., 1999). In addition further tension is present between
the conflicting goals of test–retest reliability and sensitivity to
change. Due to the daily measurement of affective psychological
distress a test–retest reliability of 0.54 over a 13-day period was
deemed acceptable in light of a treatment length in our setting of
10 days. Whilst there is no simple answer to these conflicting
needs of measurement the DI-5 has demonstrated acceptable
reliability and validity in a clinical sample whilst remaining
tenable for use in a variety of clinical settings due to its brevity.

In addition to these considerations the phrasing of any item
assessing suicidal ideation and intent (see Appendix A) requires
the balance of perceived invasiveness and ability to assess risk of
suicidal behaviour. First, it should be noted that the phrasing is in
line with existing measures (e.g., the Beck Depression Inventory
(Beck et al., 1988)) and that the treatment setting has received no
patient complaints or comments with regards to the phrasing or
content of the item. Second, the wording of the item was
deliberately chosen such that it was not simply suicidal ideation

             

Fig. 2. Monitoring a hypothetical patient's clinically significant change using the DI-5 (example implementation).
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but specific thoughts of lethal self-harm which includes the initial
stages of suicidal intent (Nock and Kessler, 2006). Finally, there is
no evidence to indicate that asking people about their suicidal
ideation and/or intent increases risk (Mann et al., 2005).

6. Conclusions

The current study suggests that the DI-5 provides a brief
measure of affective psychological distress allowing for monitor-
ing a patient's response to treatment in a reliable and valid
manner. Thus by assessing each patient's affective psychological
distress during the therapy period, clinicians have the opportunity
to review patient progress and discuss the level of change (or lack
of). The current findings indicate that the DI-5 is not only valuable
for pre–post assessment, but is also an appropriate means for
monitoring progress and assessing outcome in psychiatric services
as demonstrated by the example implementation of a clinical
significance monitoring system.
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2.3 Factor structure of DI-5 and WHO-5 

Introduction 

Currently there are only a limited number of measures that have been 

validated as appropriate measures for outcome monitoring in a strictly time-limited 

inpatient and day patient setting, for example the World Health Organization’s 

Wellbeing Index (WHO-5; Bech et al., 1996; Newnham, Hooke, & Page, 2010a) and 

the Outcome Questionnaire 45 (OQ-45; Simon et al., 2013). The group treatment 

setting of the current study meant that brief questionnaires were required, with the 

OQ-45 taking too long to administer and not validated in a daily treatment setting. 

The WHO-5 was designed to measure subjective positive wellbeing and has been 

shown to be a valid measure in diabetic (Bech et al., 1996), primary care (Henkel et 

al., 2003) and psychiatric populations (Grosse Holtforth et al., 2012; Krieger et al., 

2014; Newnham et al., 2010a). In addition, the WHO-5 was shown to be sensitive to 

short-term change and appropriate for use as a monitoring instrument in patients with 

primary diagnoses of affective or neurotic disorders (Grosse Holtforth et al., 2012; 

Krieger et al., 2014; Newnham et al., 2010a). However, the WHO-5 is limited in its 

ability to assess amelioration of distress due to its measurement of subjective 

wellbeing using only positively phrased items, which may limit its ability to assess 

severely depressed and anxious psychiatric samples (Matthews, Ridgeway, & 

Williamson, 1996). Further, it fails to capture information important in severe settings 

such as suicidal ideation. Thus, despite the WHO-5 capturing patients' experiences 

of wellbeing an additional measure capable of capturing the dimension of affective 

psychological distress would be an informative and necessary addition for monitoring 

outcomes in psychiatric settings. 

 

Affective psychological distress (Dohrenwend et al., 1980; Massé et al., 1998) 

refers to a dimension of mental health assessed via a heterogeneous set of 
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cognitive, behavioral, emotional and physiological symptoms that are elevated in 

psychiatric populations. The affective psychological distress construct has been 

shown to reflect changes in patients’ symptoms during treatment (Kring et al., 2007; 

Mausbach, Roepke, Depp, Patternson, & Grant, 2009). Hence the assessment of 

affective psychological distress is likely to capture patients’ experiences changes in 

affective distress during psychotherapy. 

There has been debate surrounding the underlying dimensional structure of 

affective psychological distress (Meijer et al., 2011; Watson et al., 2005). Though this 

debate continues a number of studies have demonstrated a unidimensional structure 

for affective psychological distress (Kessler et al., 2002; Meijer et al., 2011). Further, 

this unidimensional affective psychological distress construct, while negatively 

correlated with wellbeing, has been shown to be distinguishable from wellbeing 

(Massé et al., 1998; Veit & Ware, 1983). Thus, affective psychological distress and 

wellbeing, though correlated are not simply mirror images of each other but 

experientially distinct aspects of mental health. 

Reported in Part II of the current chapter was the development and evaluation 

of the psychometrics of the Daily Index-5 (DI-5). In this section the DI-5 was 

demonstrated to be a simple, brief measure capable of tracking a patient's affective 

psychological distress daily through psychotherapy. The DI-5 was designed to 

complement the WHO-5 by measuring psychiatric patients’ subjective perception of 

affective psychological distress (Howard, Orlinsky, & Lueger, 1995), with the goal of 

capturing a broader range of patients’ mental health than the WHO-5 alone.  

The aim of the current study was to assess the factor structure of the WHO-5 

and DI-5 measures in a psychiatric setting. It was hypothesized that a two-factor, 

correlated solution with item loadings reflecting affective psychological distress and 

wellbeing respectively would provide the best fitting model to the data. 
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Method 

Participants 

Participants were 371 patients (62.3% female), with ages ranging from 18 to 

82 years (M = 40.12, SD = 13.14) drawn from an Australian private psychiatric clinic 

in an urban setting. The clinical sample was composed of both day-patients (67.1%) 

and inpatients (32.9%). Each patient was diagnosed by their treating psychiatrist 

according to the ICD-10-AM criteria (National Centre for Classification in Health 

Publications, 2002) and the majority of patients received primary diagnoses of 

affective disorders (66.0%) and neurotic disorders (25.1%), though a minority were 

diagnosed with substance abuse disorders (4.0%), and other disorders including 

personality disorders (4.9%). Initial severity, measured using norms developed for 

the DASS-21 (Ronk, Korman, Hooke, & Page, 2013) placed the clinical sample in the 

upper range of outpatient norms for depression and stress (21.76 and 22.49 

respectively, outpatient range 9.03 - 22.53 and 12.27 - 22.55) and in the lower range 

of inpatient scores for anxiety (15.74, inpatient cutoff 15.26). Data were collected as 

part of an ongoing program of evaluation at the clinic and written informed consent 

was obtained upon admission to the hospital2.  

Measures 

Daily Index, DI-5. 

The Daily Index (DI-5) is a self-report measure of affective psychological 

distress. The DI-5 has shown good internal consistency and sensitivity to change in a 

sample of inpatients and day-patients undergoing psychological treatment 

(Cronbach's α= 0.88; Dyer et al., 2014a). Further, the DI-5 has been demonstrated 

as a valid measure in these samples (Dyer et al., 2014a) showing good concurrent 

                                                
2 These data are a subset of the data used to test the psychometric properties of the 

Daily Index 5 (Dyer et al., 2014a). 
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validity with an existing measure, the Depression Anxiety Stress Scale (Lovibond & 

Lovibond, 1995); Depression r = 0.71, Anxiety r = 0.54, Stress r = 0.58. The DI-5 

consists of five items rated on a six point Likert-type scale measuring frequency from 

“All of the time” to “At no time”. Participants endorse the appropriate option for the 

previous 24 hours with high scores indicating higher psychological distress. 

Wellbeing Index, WHO-5. 

The Wellbeing Index (WHO-5) is a self-report measure of positive wellbeing. 

The WHO-5 has shown good internal consistency in medical outpatient (Cronbach’s 

α=0.91; Löwe et al., 2004) and psychiatric (Cronbach’s α=0.89; Newnham et al., 

2010a) samples. Further, the WHO-5 has been demonstrated as a valid measure of 

subjective wellbeing in various samples (Bech et al., 1996; Bonsignore, Barkow, 

Jessen, & Heun, 2001; Grosse Holtforth et al., 2012; Krieger et al., 2014; Newnham 

et al., 2010a). The WHO-5 consists of five items rated on a six point Likert-type scale 

measuring frequency from “All of the time” to “At no time”. Participants endorse the 

appropriate option for the previous 24 hours (adapted by Newnham et al., 2010a) 

with high scores indicating higher subjective wellbeing. 

Procedure 

Patients completed the DI-5 and WHO-5 daily using touchscreen computers 

Monday to Friday on both weeks of the group cognitive therapy program (resulting in 

a maximum of 10 data points per patient) as part of routine hospital procedures. 

Patients were informed that their data was being used to develop a monitoring and 

feedback system for use with future patients. These patients were provided with the 

trajectories and feedback of their therapy scores upon completion of their therapy 

program. 
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Analytic Strategy 

Confirmatory Factor Analysis 

The hypothesized factor structure of the two monitoring measures was 

examined using data from day two (day with highest response rate) of the treatment 

program using confirmatory factor analysis run using the lavaan package in R (R 

Core Team, 2013; Rosseel, 2012). A null model (Model0) where all scale items 

loaded on a single factor was first tested using maximum likelihood estimation to 

establish a baseline. The hypothesized model (Model1), correlated factors 

representing the constructs of affective psychological distress and subjective 

wellbeing was tested using maximum likelihood estimation (Massé et al., 1998; Veit 

& Ware, 1983). Post hoc modifications based on modification indices should be done 

only when they are theoretically plausible (Jackson, Gillaspy, & Purc-Stephenson, 

2009). An examination of the items suggested there were items with theoretically 

plausible shared content were the DI-5 item “feelings of anxiety” and the WHO-5 item 

“feeling calm”. Following examination of the modification indices for Model1 the error 

variances for two items the subjective wellbeing item “feeling calm” and the affective 

psychological distress item “feelings of anxiety” were permitted to correlate (Model2). 

Fit indices were used to indicate model fit with observed data. Hu and Bentler 

(1999) recommend the standardized root mean square residual (SRMR) be less 

than .08, and Root Mean Square Error of Approximation (RMSEA) be less than .06 

for the model to adequately describe the data. In addition, the accepted criterion for 

the Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) is 0.95; with scores 

above this value indicating adequate fit (Blackburn, Donnelly, Logan, & Renwick, 

2004). Finally, the Akaike Information Criterion (AIC) provides an index of relative 

model fit with lower AIC preferred (Kline, 2005). 
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Results 

Affective Psychological Distress (DI-5) and Subjective Wellbeing (WHO-5)  

 Model0, in which affective psychological distress and subjective wellbeing 

loaded on a single latent construct, demonstrated the worst fit (see Table 1). Fit 

statistics were significantly improved by allowing affective psychological distress and 

subjective wellbeing to load on two correlated factors (Model1), 

Δχ2(1) = 327.53, p < 0.01. Examination of the modification indices suggested that 

allowing the subjective wellbeing item “feeling calm” and the affective psychological 

distress item “feelings of anxiety” to correlate would improve the fit. As there is a 

reasonable expectation that these two items both measure an anxiety domain their 

errors were permitted to correlate. Thus, the fitted model (Model2) was a correlated 

two-factor solution that allowed subjective wellbeing item “feeling calm” and the 

affective psychological distress item “feelings of anxiety” to correlate. Change in χ2 

suggested that this model significantly improved the fit of the model, Δχ2(1) = 33.08, 

p < 0.01. Fit indices suggested a good fit to the data with a CFI and TLI of above 

0.95 and a RMSEA of 0.07. Further the SRMR of 0.05 suggested little unexplained 

residual variance with the AIC suggesting that Model2 was acceptably parsimonious.  

The WHO-5 items show a consistent pattern of high loadings on the 

subjective wellbeing factor (all loadings > 0.70; see Figure 4). The DI-5 items show a 

consistent pattern of high loadings on the affective psychological distress factor for 

the “depression”, “worthlessness” and “not coping” items (all loadings > 0.80) with 

“anxiety” and “suicidal ideation” demonstrating lower loadings. The “feelings of 

anxiety” item shared variance with the “feeling calm” item and the lower loading 

potentially demonstrated a construct shared between these items separate from 

affective psychological distress and subjective wellbeing. In addition the affective 

psychological distress and wellbeing factors showed a strong negative correlation 

(r = -0.68) suggesting that as affective psychological distress decreases wellbeing 

increases (Cohen, 1992). It is important to note that the correlation while strong does 
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not imply that the two factors are redundant. The strength of the factor loadings and 

the acceptable model fit statistics for Model2 suggests that the factors are 

representative of separable constructs of affective psychological distress and 

subjective wellbeing. 

Discussion 

The aim of the present study was to demonstrate that measuring affective 

psychological distress and subjective wellbeing in tandem is likely to capture a 

broader range of mental health difficulties than measuring either construct alone. The 

DI-5 and WHO-5 demonstrated separate, though correlated, factors within a 

psychiatric sample. Further, the items of the WHO-5 and DI-5 show little cross 

loading with the exception of the “feelings of anxiety (DI-5)” and “feeling calm (WHO-

5)” items. Thus it is highly likely that the DI-5 and WHO-5 are measuring related 

though distinct constructs. 

The affective psychological distress and subjective wellbeing factors show a 

negative correlation of -0.68 that suggests that affective psychological distress and 

wellbeing share 46% of their variance, with 54% of the variance explained by 

characteristics unique to the affective psychological distress and wellbeing 

constructs. This finding is in line with the literature which suggests that subjective 

wellbeing and affective psychological distress are negatively correlated aspects of a 

higher order factor of mental health (Massé et al., 1998). The unique contributions of 

affective psychological distress and wellbeing suggests that it is possible for patients 

to experience change on one dimension in the absence of change in the other. Thus 

the current findings strongly argue for the measurement of affective psychological 

distress and wellbeing to more accurately capture patient change. 

The results of the confirmatory factor analysis suggest that the measurement 

of affective psychological distress and subjective wellbeing in tandem is likely to 

provide therapists with additional information about patients’ experiences of mental 
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health. For example it is possible that affective psychological distress and subjective 

wellbeing will change at different times during treatment or may demonstrate different 

rates of change during treatment thus increasing the sensitivity of a monitoring 

system which assessed only one of the domains. Importantly, while the current study 

describes important statistical differences between these constructs the theoretical 

implications of the distinctiveness of these constructs for descriptions of mental 

health is a fruitful arena for future research. 
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Table 1. Fit indices for Confirmatory Factor Analysis of Affective Psychological Distress (DI-5) and Subjective Wellbeing (WHO-5). 

 χ2 df p Δχ2 Δdf p 
RMSEA 

(90% CI) 
CFI TLI SRMR AIC 

Model0 443.23 35 <0.01 - - - 
0.18 

(0.17 - 0.20) 
0.79 0.72 0.10 10289.80 

Model1 115.70 34 <0.01 327.53 1 <0.01 
0.08 

(0.07 - 0.10) 
0.96 0.94 0.05 9964.28 

Model2 82.62 33 <0.01 33.08 1 <0.01 
0.07 

(0.05 - 0.08) 
0.97 0.96 0.05 9933.15 
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Figure 4. Factor loadings for Affective Psychological Distress (DI-5) and Subjective Wellbeing 

(WHO-5) Model2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Factors: APD = affective psychological distress, SWB = subjective wellbeing. 

DI-5 items: SA = anxiety, SD = depression, SW = worthlessness, SQ = suicidality, 

SC = coping. WHO-5 items: WC = cheerful and good spirits, WCM = calm and 

relaxed, WA = active and vigorous, WF = fresh and rested, WI = interested.   
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2.4 Longitudinal Measurement Invariance of the DI-5. 

Introduction 

The construction of outcome measures for use as a monitoring instrument 

often focuses on sensitivity to change across therapy (for example; Mueller et al., 

1998). This focus on sensitivity to change is necessary as the primary goal of 

monitoring measures is to detect patient change across treatment. Whilst the ability 

to detect change across treatment is important, researchers and treatment providers 

also require confidence that the monitoring measure performs similarly across 

multiple measurement occasions. Specifically, for any analysis that involves the 

modeling of change over time, a necessary prerequisite condition that must be met is 

longitudinal measurement invariance (Widaman, Ferrer, & Conger, 2010). 

Longitudinal measurement invariance is a psychometric quality that tests the 

assumption that the measure is stable across time. Establishing longitudinal 

measurement invariance strongly suggests that changes in the measure across time 

are indicative of “true change” rather than measurement instability (Ferrer, Balluerka, 

& Widaman, 2008).  

Thus, if the assumption of longitudinal measurement invariance is supported 

it may be assumed that the DI-5 is measuring the same construct over time. This 

assumption is crucial as therapists interpret monitoring measures as assessing the 

same construct at each measurement occasion and base clinical decisions on this 

assumption. In addition, as the DI-5 measures change daily it is particularly important 

to establish measurement invariance as this measure may be used at a higher 

frequency than existing weekly or monthly measures. Thus the aim of the current 

study was to establish the longitudinal measurement invariance of the DI-5. Further, 

it was hypothesized that the previously demonstrated unidimensional factor structure 

of the DI-5 (Dyer et al., 2014a) would be stable across measurement occasions. 
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Method 

Participants 

The current sample was comprised of 415 patients treated at an Australian 

private psychiatric hospital between February 2009 and April 2010. This sample was 

part of the same cohort analyzed in Part II and Part III, current chapter. As the 

analyses in this study involved the modeling of change over time patients were 

excluded from the analyses if they did not complete the questionnaire for the 

selected periods, treatment Day 1 and Day 9. Day 9 was chosen as a final time point 

due to lower response rates on the final day of treatment due to a variety of 

administrative tasks required for the final day of treatment. As the analyses in this 

study involved the modeling of change over time, patients were excluded from the 

analyses if they did not complete the questionnaire at least three times during their 

30-day admission. This left 258 cases remaining for analysis 

The sample was mostly female (60.5%), with ages ranging from 18 to 

73 years (M = 40.93, SD = 12.93), and were mostly day patients (64.7%). The 

sample consisted predominantly of people with primary diagnoses of affective 

disorders (67.1%), neurotic, stress-related and somatoform disorders (27.1%), 

substance (2.7%), and other diagnoses including schizophrenic and personality 

disorders (3.1%). 

Measures 

Daily Index, DI-5. 

The Daily Index (DI-5) is a self-report measure of affective psychological 

distress. The DI-5 has shown good internal consistency and sensitivity to change in a 

sample of inpatients and day-patients undergoing psychological treatment 

Cronbach's α= 0.88 (Dyer et al., 2014a). Further the DI-5 has been demonstrated as 

a valid measure in these samples (Dyer et al., 2014a) showing good concurrent 
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validity with an existing measure, the Depression Anxiety Stress Scale (Lovibond & 

Lovibond, 1995); Depression r = 0.71, Anxiety r = 0.54, Stress r = 0.58. The DI-5 

consists of five items rated on a six point Likert-type scale measuring frequency from 

“All of the time” to “At no time”. Participants endorse the appropriate option for the 

previous 24 hours with high scores indicating higher psychological distress. 

Procedure 

Each patient completed the DI-5 daily during the therapy program the 

longitudinal measurement invariance analyses will use patient data from Day 1 (first) 

and Day 9 (penultimate) of the therapy program. 

Analytic Strategy 

The test of longitudinal measurement invariance was conducted using 

confirmatory factor analysis (CFA) with maximum likelihood estimation in R (R Core 

Team, 2013) using the lavaan package (Rosseel, 2012). Maximum likelihood 

estimation was selected as the most appropriate estimation technique as it provides 

parameter estimates, standard errors, and χ2 statistics that are robust to minor 

violations of normality. 

A one factor measurement model has previously been identified during initial 

psychometric testing of the DI-5 (Dyer et al., 2014a). The fit of this one factor 

measurement model was tested at both measurement occasions prior to conducting 

the invariance analyses (Brown, 2006; Widaman et al., 2010). Fit indices were used 

to assess model fit including the Root Mean Square Error of Approximation 

(RMSEA), the Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI). Adequate 

model fit to the data required a RMSEA less than .06, CFI and TLI values greater 

than .95 (Hu & Bentler, 1999). The χ2/df ratio was also used as it reduces the 

sensitivity of the χ2 statistic to sample size with values less than two indicative of 

good fit (Schermelleh-Engel, Moosbrugger, & Muller, 2003). 
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Measurement invariance is tested via increasingly constrained models nested 

within previously tested less-constrained models (J. C. Anderson & Gerbing, 1988; 

Widaman et al., 2010). The first model tests configural invariance, which requires an 

equivalent pattern of factor loadings at the two measurement occasions. In the 

current analysis this means that all items should load significantly on the single 

affective psychological distress factor at Day 1 and Day 9. 

Configural invariance models involve the two measurement occasions being 

combined into a single confirmatory factor analysis in which the measurement model 

is specified for both occasions, in contrast to confirmatory factor analysis performed 

separately at each time point (van de Schoot, Lugtig, & Hox, 2012; Widaman et al., 

2010). To construct the configural invariance model (see Figure 5), the latent scores 

at day one were standardized by fixing the mean to 0 and the variance to 1. In 

addition, the first loadings were fixed to be equal across time (i.e., λ1,1 = λ1,2), as were 

the first intercepts (i.e., τ1,1 = τ1,2), all other parameters were freely estimated. Factors 

and item error terms were permitted to correlate across measurement occasions. 

Configural invariance is supported if this model provides adequate fit to the data, 

following establishment of configural invariance subsequent invariance testing can be 

conducted. The configural invariance model acts as a baseline for which increasingly 

restrictive invariance models may be compared. 

The subsequent tests of invariance tested were (i) weak invariance, which 

requires the factor loadings to be equivalent in magnitude over time (i.e., λ2,1 = λ2,2, 

λ3,1 = λ3,2, λ4,1 = λ4,2, λ5,1 = λ5,2), (ii) strong invariance, which involves the additional 

constraint of equivalent item intercepts over time (i.e., τ2,1 = τ2,2, τ3,1 = τ3,2, τ4,1 = τ4,2, 

τ5,1 = τ5,2), and (iii) strict invariance, which involves, the additional constraint of 

equivalent error variances over time (i.e., θ2,1 = θ2,2, θ3,1 = θ3,2, θ4,1 = θ4,2, θ5,1 = θ5,2). 

As these three models were nested within the baseline configural invariance model, 

the χ2 difference test could be used to calculate whether each invariance model 
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resulted in a significantly worsening of model fit, and thus establish what degree of 

measurement invariance could be supported (J. C. Anderson & Gerbing, 1988). 

 

Figure 5. Confirmatory Factor Analysis model for testing longitudinal measurement invariance 

for the DI-5 

 

 

Cheung and Rensvold (2002) argued that, due to its sensitivity to sample 

size, use of the χ2 difference test in the evaluation of invariance may be problematic 

suggesting comparison of CFI scores for the model of interest and the baseline 

configural invariance model. Cheung and Rensvold (2002) suggest that CFI 

difference scores greater than ±0.01 are large enough to indicate a significantly 

poorer model fit of the more restrictive model. Based on their recommendation, a 



 56 

model was judged to be invariant over time based on a CFI difference score equal to 

or less than ±0.01. 

Results 

Separate Confirmatory Factor Analyses 

As shown in Table 2 the previously specified measurement model was an 

acceptable fit to the data at day one and day nine. Further, as shown in Figure 6the 

pattern of factor loadings appears consistent across Day 1 and Day 9. 

Table 2. Model fit statistics for DI-5 measurement model at both measurement occasions 

Day χ2 df χ2/df p RMSEA 
90% CI 

RMSEA 
CFI TLI 

1 13.12 5 2.62 .022 .08 .03 - .13 .99 .97 

9 16.46 5 3.29 .006 .09 .05 - .15 .98 .96 

 

Figure 6. Measurement model of the DI-5 with factor loadings at Day 1 (Day 9 factor loadings in 

parentheses) 
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Longitudinal Measurement Invariance 

As the model provided an acceptable fit to the data at both points, analysis 

proceeded with longitudinal invariance testing. Fit statistics and change in fit statistics 

for the four models are provided in Table 3. Despite a significant χ2 test the practical 

goodness of fit measures indicated that the configural invariance model provided an 

acceptable fit to the data. The factor loadings for four of the items were large in 

magnitude though the suicidal ideation item had smaller factor loadings at both 

measurement occasions (M = .76, SD = .11, range = .55 - .86), despite this it is 

thought that the DI-5 items represented good markers of the latent construct with 

suicidal ideation representing a rarely endorsed, severe end to the affective 

psychological distress spectrum. Thus, the single-factor model and pattern of factor 

loadings were deemed to be stable across measurement occasions. Having 

established configural invariance increasingly restrictive invariance models were 

tested. 

Both the weak and strong invariance models provided an acceptable fit to the 

observed data with CFI and TLI falling within the acceptable range and the lower 

bound of the 90% confidence interval of the RMSEA below 0.06. However, as with 

the configural invariance model the χ2 test and the normed χ2 ratio were significant 

and greater than two respectively. In both cases, when comparing the weak and 

strong invariance models to the baseline model the change in CFI was less than 

0.01. This suggests that constraining factor loadings and intercepts to be equal 

across measurement occasions did not appreciably worsen model fit. In combination 

these fit indices and change in fit indices were taken to indicate strong measurement 

invariance over the two measurement occasions. 
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Table 3. Fit indices for nested sequence of measurement invariance models 

Model 

Model Fit  Model Comparison 

χ2 df χ2/df RMSEA 
90% CI 

RMSEA 
CFI TLI  Model Δ χ2 ΔCFI 

1. Configural Invariance 29.57** 10 2.96 .09 .05 - .12 .98 .97     

2. Weak Invariance 37.08** 14 2.65 .08 .05 - .11 .98 .97  1 vs. 2 7.51 < .01 

3. Strong Invariance 47.90** 18 2.66 .08 .05 - .11 .98 .97  1 vs. 3 18.33* < .01 

4. Strict Invariance 101.75** 23 4.24 .11 .09 - .14 .94 .94  1 vs. 4 72.18** .05 

*p < .05, **p < .001 
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The strict invariance model did not provide acceptable fit to the observed data 

with all fit statistical falling outside the acceptable range. When comparing the strict 

invariance model to the baseline, the change in the CFI was in excess of 0.01 

indicating that constraining error variances to be equal across time significantly 

worsened model fit. Whilst establishing strict measurement invariance might be 

desirable, it is rarely achieved in practice and there is debate as to whether it is an 

unnecessarily harsh restriction in the presence of large sample sizes and strong 

factor loadings (Lubke & Dolan, 2003). Others argue that strict invariance is unlikely 

to hold as heterogeneous variance across time is almost always observed when 

modeling change (e.g., from beginning to end of psychotherapy treatment; Sayer & 

Cumsille, 2001). Given these arguments the DI-5 was considered to have 

demonstrated acceptable longitudinal measurement invariance as strong 

measurement invariance was established. 

Discussion 

In summary, the nested model comparisons demonstrated sufficient 

measurement invariance to indicate stability of the measure over time. In the current 

study configural invariance examines whether patients employ the same conceptual 

framework to answer DI-5 items (Cheung & Rensvold, 2002). Further, weak 

invariance suggests that unit change in factor scores are invariant across time thus 

allowing change scores to be interpreted over differing time spans (Wu, Li, & Zumbo, 

2007) and establishes the acceptability of predicting change over time in the present 

case (i.e., variances are on the same metric regardless of measurement occasion). It 

can therefore be interpreted that a change in DI-5 scores over time reflects a change 

in affective psychological distress rather than instability in the measurement 

properties of the scale. As such the construction of expected response to treatment 

trajectories of affective psychological distress using the DI-5 is justified. Further, 
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therapists and patients may be confident that, though the measurement time frame is 

daily, the DI-5 measure performs consistently across time. 
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2.5 Chapter Discussion 

Chapter 2 presented the development and psychometric evaluation of a new 

monitoring measure, the Daily Index 5 (DI-5). The DI-5 was demonstrated to assess 

the affective psychological distress construct that is hypothesized to be a common 

component of mood and anxiety disorders. Further, the psychometrics of this new 

instrument were established showing it to be a reliable and valid measure of affective 

psychological distress. In addition, an example clinical significance monitoring 

system was presented which demonstrated how the DI-5 may be implemented as a 

monitoring measure within a monitoring system (see Appendix 1. How to use the 

Daily Index 5 Monitoring Spreadsheet for a description). 

The DI-5 was integrated into an existing monitoring system that used the 

World Health Organization’s Wellbeing Index 5 (WHO-5) and was in part developed 

in an attempt to capture a greater amount of variance in patient mental health. Thus, 

Chapter 2 also presented a confirmatory factor analysis that established that the DI-5 

and WHO-5 captured both shared and unique variance. In addition, the large 

negative correlation between the two factors further established the validity of the  

DI-5 as this relationship was in the direction and of the strength predicted by previous 

research. Thus, future research utilizing the DI-5 and WHO-5 can confidently assume 

that these measures are assessing the separate constructs of affective psychological 

distress and subjective wellbeing. 

Finally, due to the high temporal resolution of the DI-5 (i.e., daily 

administration) and the likely frequent use of this measure, it was felt to be crucially 

important to establish the longitudinal measurement invariance of this monitoring 

measure. The longitudinal measurement invariance was established to the extent 

that the DI-5 may be considered to be (i) measuring the same construct, (ii) 

interpreted by patients in the same manner, and (iii) change in the DI-5 is 

interpretable as change in the affective psychological distress construct rather than 
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measurement instability, across multiple measurement occasions. Thus, future 

research utilizing the DI-5 can confidently assume that the measure is stable across 

time, and therefore, make valid conclusions about the psychological constructs under 

assessment. 

In summary, the DI-5 may be considered an easy to use and interpret measure of 

affective psychological distress that is appropriate for implementation as part of a 

progress monitoring system. The establishment of longitudinal measurement 

invariance allows a higher degree of confidence that change over time as measured 

by the DI-5 reflects change in affective psychological distress. This finding in 

combination with having established that the DI-5 and WHO-5 are measuring 

separate domains is key to testing expected response to treatment trajectories using 

these measures.  
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3: Expected response to treatment trajectories, 

Affective Psychological Distress & Subjective Wellbeing 
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3.1 Foreword 

Having established the psychometric properties (including longitudinal 

measurement invariance) of the DI-5 in the previous chapter the next step is the 

development of expected response to treatment trajectories. Expected response to 

treatment trajectories are core to many progress monitoring and feedback systems 

as any discrepancy between predicted and actual trajectories can serve as the basis 

for feedback (Whipple et al., 2003). Indeed this predicted response to treatment, 

derived from a large number of patients (e.g., Lutz et al., 2005; Lutz et al., 2001) 

might be considered a “treatment baseline” which signals lower than expected 

response to treatment. Thus, to implement a routine outcome monitoring and 

feedback system expected response to treatment trajectories must be developed. 

A number of patient-focused research projects use the empirical expected 

response to treatment method (Lueger et al., 2001; Whipple et al., 2003), which has 

evolved from the “dose-effect” model (Hansen et al., 2002; Howard et al., 1986). The 

dose-effect model suggests a mathematical relationship exists between number of 

treatment occasions and change in outcome variable best represented by a 

negatively accelerated (log linear transformation of time) curve. The expected 

response to treatment method of generating trajectories uses growth curve analysis 

of large longitudinal data sets using initial patient characteristics where each patient’s 

expected change over treatment is modeled as a log-linear function of session 

number (e.g., Lueger et al., 2001). Dose-effect models are currently widely used to 

help classify whether patients are improving as expected. 

The effectiveness of dose-effect models in classifying patients as at risk of 

poor outcome is an important consideration for patient-focused research programs. 

Lambert et al. (2002) compared a “rational method” which consisted on the creation 

of four decision matrices (for differing lengths of treatment) which classified patients 

into one of four color-coded “signal-alarm” categories based on initial severity and 
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patient change against a data driven “empirical method”. This was described as a 

“rational method” as the authors attempted to construct decision rules for classifying 

patients based on their experience as therapists and awareness of clinical 

significance criteria. The comparison of the rational and the empirical method 

described earlier for predicting patient treatment failure and found that the empirical 

method was marginally more accurate in identifying patients at risk of poor treatment 

response. Due to the increased accuracy of the empirical method this approach was 

taken when developing the expected response to treatment trajectories for the DI-5 

and WHO-5 measures. 

As the DI-5 and WHO-5 provide distinct treatment information (see 

Chapter 2) it is necessary to consider both the model that best describes the 

relationship between session number and outcome for each measurement domain.. 

This is necessary as differences in rates of change in treatment have been 

suggested to result from the changing difficulty of achieving treatment targets over 

the course of psychotherapy. For example the three-phase model of psychotherapy 

outcome posits three sequential phases of change in psychotherapy of increasing 

difficulty (Howard, Lueger, Maling, & Martinovich, 1993). This model suggests that 

early change in wellbeing/hopefulness followed by changes in symptoms and finally 

characterological change. Thus, it is possible that subjective wellbeing (as measured 

by the WHO-5) and affective psychological distress (DI-5) may require different 

empirically derived expected response to treatment trajectories due to differing 

difficulties of achieving change in each domain. 

To test this hypothesis Chapter 3 illustrates the development of an expected 

response to treatment trajectories for the DI-5 and WHO-5. As part of the 

development of the expected response to treatment trajectories a number of potential 

patterns of change were contrasted (i.e., linear, log linear, and cubic). This 

development of the expected response to treatment trajectories for affective 

psychological distress and subjective wellbeing is key to creating an effective 
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progress monitoring and feedback program. This importance results from the fact 

that the comparison of a patients response to treatment with their expected response 

to treatment can result in the same patient being considered responsive or non-

responsive to treatment depending on which expected response to treatment 

trajectory is chosen (see Figure 1). Thus, the development and testing of the 

expected response to treatment trajectories is an integral step in implementing a 

routine outcome monitoring and feedback quality improvement system.  
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3.2 Expected Response to Treatment Trajectories –  

DI-5 & WHO-5 

Introduction 

Although psychotherapy results in positive outcomes for many individuals, not 

all patients improve (Lambert & Ogles, 2004). For clinicians to adapt treatment to 

maximize outcomes, an important question becomes, how can we know when 

treatment is progressing poorly? Implicit in this statement is the clinician’s need to 

know patient progress in a timely manner so that clinicians can respond to the 

feedback. 

A common assumption is that clinicians could rely on their judgment of 

progress to make the necessary decisions. A meta-analysis suggests that statistical 

prediction of outcome is consistently more accurate than clinical judgment, with the 

benefit of reliability, decision making transparency and adaptability (Grove, Zald, 

Lebow, Snitz, & Nelson, 2000). Similarly, when clinical and statistical methods for 

prediction of treatment failure were contrasted, statistical prediction significantly out-

performed clinical judgment (Hannan et al., 2005). Thus, clinical psychology 

outcomes stand to be enhanced if therapists receive feedback about actual treatment 

progress relative to expected progress (Newnham & Page, 2010).  

Lambert and colleagues demonstrated that with provision of quantitative 

feedback of actual versus expected progress during therapy treatment outcomes 

improved for patients who previously at risk of treatment failure (Lambert et al., 

2003). These outcomes have been found in various treatment settings (Shimokawa 

et al., 2010), in different countries (Lutz, Böhnke, & Köck, 2011) and with different 

feedback tools (Newnham et al., 2010a). The common thread through these studies 

is that the “[expected] course of recovery be described ... that the actual progress of 

a patient could be compared with a hypothetical true course that would be expected 

for that patient” (Lutz et al., 1999). 
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Modeling Change in Psychotherapy 

When constructing the hypothetical true course of treatment, “expected 

treatment response” it is important to focus both on statistical fit to ensure that an 

appropriate model is described and describes a theory based course of change in 

treatment (Grimm, Ram, & Hamagami, 2011). The current study aims to model the 

expected response to treatment trajectories described by differing theories of change 

during psychotherapy. The first model that will be examined will be linear change 

suggesting that gains are constant across brief therapy (Barkham et al., 2006). The 

second model that will be examined is the “dose-effect” theory of change which 

suggests that therapeutic tasks are complete in the order of difficulty resulting in a 

negatively accelerated treatment trajectory (Howard et al., 1986). The third model 

describing treatment trajectories as nonlinear (specifically cubic) with more rapid 

change experienced at the beginning and end of treatment with a period of 

consolidation in the middle of treatment (Baldwin et al., 2009). An accurate model of 

change is important it is the comparison of the expected to actual response to 

treatment trajectories that inform the feedback clinicians and patients receive. Hence, 

decisions may be made to modify treatment on the basis of a “false alarm” that a 

patient is not progressing in treatment as expected (e.g., Newnham, Hooke, & Page, 

2010b). 

A number of patient-focused research projects use the expected response to 

treatment method (Lueger et al., 2001; Whipple et al., 2003), which has evolved from 

the “dose-effect” model (Hansen et al., 2002; Howard et al., 1986). The dose-effect 

model suggests a mathematical relationship exists between number of treatment 

occasions and change in outcome variable best represented by a negatively 

accelerated (log linear transformation of time) curve. The expected response to 

treatment method of generating trajectories uses growth curve analysis of large 

longitudinal data sets using initial patient characteristics where each patient’s 

expected change over treatment is modeled as a log-linear function of session 
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number (e.g., Lueger et al., 2001). Dose-effect models are currently widely used to 

help classify whether patients are improving as expected. 

Despite the log linear transformation of time being the most common 

mathematical description of improvement during treatment (Hansen et al., 2002; 

Kopta et al., 1994; Lutz et al., 2001; Stulz et al., 2013; Stulz et al., 2007) other 

relationships have been described. These models include the finding that there was 

a linear relationship between session number and outcome for patients who receive 

the same number of sessions (approximately five) of treatment at the same 

frequency (Barkham et al., 2006; Barkham et al., 1996; Stiles et al., 2008). A further 

study suggested that there was a cubic relationship between the session number and 

outcome for patients who receive the same number of sessions of treatment at the 

same frequency (Baldwin et al., 2009). This model suggests a more rapid change 

experienced at the beginning and end of treatment with a period of consolidation in 

the middle of treatment. Baldwin et al. (2009) were able to test a cubic relationship as 

they had data from multiple sessions of therapy as opposed to pre-post testing 

paradigms which have previously limited possible models to test (Barkham et al., 

2006; Stiles et al., 2008). Thus, in developing expected response to treatment 

trajectories it is necessary to examine which model best predicts the relationship 

between session number and outcome to maximize the fit between the expected and 

actual response to treatment trajectories. 

Differences between the expected responses to treatment trajectories (e.g., 

linear, log linear or cubic) inform how therapists and patients (if they receive 

feedback) interpret feedback provided by a patient monitoring system. If symptomatic 

change is expected to follow a linear course, then a therapist who receives feedback 

suggesting the current patient is experiencing negatively accelerated change may 

alter their treatment approach believing their current approach is ineffective. 

Similarly, a patient who receives feedback that they are experiencing negatively 

accelerated change may become discouraged and prematurely conclude treatment 
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rather than accepting that change slows later in treatment. Thus, expected response 

to treatment trajectories are central to monitoring and feedback systems as they are 

used to categorize patient improvement via contrast with individual patient response 

to treatment trajectories. Further, expected response to treatment trajectories may 

inform therapist and patient expectancies of rate of change at different periods of 

treatment (e.g., rapid change early in treatment and slower change later in 

treatment). 

In addition to providing information to describe the relationships between 

amount of treatment and outcome expected response to treatment trajectories inform 

our understanding of how patients change in treatment. Using the three suggested 

models as examples their implications for patient change are discussed. A linear rate 

expected response to treatment trajectory implies that patients experience each 

therapeutic task as equally challenging. A negatively accelerated expected response 

to treatment trajectory implies that patients experience a relatively dramatic shift in 

outcome with consolidation of these changes later in therapy or alternately that acute 

symptom amelioration occurs early in treatment and more characterological 

problems are addressed later in treatment (Kopta et al., 1994). Finally, a cubic 

expected response to treatment trajectory may imply that there is an initial dramatic 

shift that, as it is consolidated results in increasing gains. The current study whilst 

examining expected response to treatment trajectories and their application to 

patient-focused research has further implications for the study of change in 

psychotherapy. 

Potential Confounds to the Study of Change 

The mixed evidence regarding trajectories of change in psychotherapy may 

result from a variety of potential confounds which may be obscuring the relationship 

between treatment and outcome. Firstly, frequency and number of treatment 

sessions are a potential confounds in studies of expected response to treatment that 
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are not usually controlled. This occurs as the majority of studies are performed with 

naturalistic samples (Baldwin et al., 2009; Barkham et al., 1996; Howard et al., 1986; 

Stulz et al., 2007). The assumption of consistency of attendance of treatment is 

unrealistic and thus frequency of treatment is likely to vary between patients. 

Inconsistent attendance in this study could result from non-attendance or from 

treatment schedules (e.g., weekly moving to fortnightly or monthly later in treatment) 

that differ from the assumed schedule of weekly treatment as opposed to the 

assumed weekly treatment (Kraft et al., 2006). Further, the frequency of treatment 

sessions have been shown to impact treatment response (Reese et al., 2011), with a 

higher frequency of sessions associated with increased rate of improvement. 

Previous studies of expected response to treatment (e.g., Baldwin et al., 2009; 

Barkham et al., 2006) have controlled for the number of treatment sessions by 

accounting for this difference through statistical means or through randomisation to a 

specified treatment length, neither study however controlled for frequency of 

treatment.  

A further limitation to existing research with psychotherapy research using 

naturalistic samples is variability in the specific treatment provided to different 

patients in a given sample. There are currently no studies looking at expected 

response to treatment that have ensured that all participants have received the same 

treatment (Baldwin et al., 2009; Feaster, Newman, & Rice, 2003). Control over 

treatment type is important in the study of expected response to treatment as 

different treatment approaches postulate different rates of change.  For example, a 

psychotherapy aiming to bring about personality change expects different dynamics 

to a brief intervention to encourage a person to quit smoking. 

The current study involves a naturalistic sample from a day hospital setting. In 

the current study treatment number of treatment session was held constant (10 

session in 10 days) of day hospital treatment. The frequency of treatment was held 

constant as the treatment program is intensive and runs Monday to Friday for two 
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weeks with all patients receiving the same frequency of treatment. Thus the current 

sample does not suffer from previously mentioned limitations of previous research 

resulting from variable treatment lengths, consistency and frequencies of treatment. 

Though the majority of patient progress monitoring studies focus on 

outpatient treatment group psychotherapy is an effective and efficient modality for 

delivering treatment (Koesters et al., 2006). One particular advantage of group 

treatment for the current study is that treatment approach is held constant as therapy 

in this setting was conducted using a manualized group cognitive behavioral therapy 

program delivered to all patients. In addition, recent studies of feedback in a group 

format have shown positive outcomes on their monitoring measure (Simon et al., 

2013) though did not ensure that expected response to treatment trajectories 

developed with outpatient populations were appropriate for a day hospital daily 

treatment setting. 

Clinicians, researchers and organizational bodies are currently experiencing 

an increased focus on the evaluation and accountability of outcomes in 

psychotherapy. Commensurate with this push for increased accountability is a 

growth in patient-focused research that uses expected response to treatment 

trajectories to provide feedback to therapists and patients. Expected response to 

treatment trajectories are compared against patients response to treatment trajectory 

to determine whether this individual has experienced the expected improvement as a 

result of treatment (Lambert, Hansen, & Finch, 2001).  

 

Aims and Hypotheses. 

The aims of this study were to examine the fit of three competing descriptions 

of expected response to treatment trajectories as they were derived from outpatient 

samples and are currently in use in day hospital settings. The three expected 

response to treatment trajectories that have been suggested from the literature are 
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(i) linear (Barkham et al., 1996), (ii) negatively accelerated curve [logarithmic] 

(Howard et al., 1986), and (iii) cubic (Baldwin et al., 2009). This study will determine 

the best fitting expected response to treatment trajectory for use with day hospital 

patients using a multilevel growth curve model analytic strategy. These hypotheses 

will be tested for both monitoring measures, the DI-5 (affective psychological 

distress) and the WHO-5 (subjective wellbeing). 

Method 

Participants 

Participants for the testing of the DI-5 expected response to treatment 

trajectories were all patients for whom DI-5 data was collected without providing 

feedback. These participants were 418 consecutive patients enrolled in group 

cognitive therapy3. The mean age of the sample was 40.27 (SD = 13.33) ranging 

from 18 to 64 years; females comprised 62.9% of the sample. Patients were 

diagnosed by their treating psychiatrist according to ICD-10-AM criteria (National 

Centre for Classification in Health Publications, 2002) and the sample comprised 

mostly of people with primary diagnoses of 65.6% affective disorders, 25.6% neurotic 

disorders, 4.1% substance use disorders, and 4.7% other diagnoses including 

personality disorders.  

Participants for the test of the WHO-5 expected response to treatment 

trajectories were all patients for whom WHO-5 data was collected without providing 

feedback. These participants were 439 consecutive patients enrolled in group 

cognitive therapy. The mean age of the sample was 40.60 (SD = 13.00) ranging from 

                                                
3 Data to test the factor structure, measurement invariance and develop expected 

response to treatment trajectories required data from consecutive patients who did 

not receive feedback about their DI-5 scores and were taken from the period 

February 2009 to April 2010. 
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18 to 73 years; females comprised 61.3% of the sample. Patients were diagnosed by 

their treating psychiatrist according to ICD-10-AM criteria (National Centre for 

Classification in Health Publications, 2002) and the sample comprised mostly of 

people with primary diagnoses of 71.1% affective disorders, 23.0% neurotic 

disorders, 2.2% substance use disorders, and 3.7% other diagnoses including 

personality disorders. All participants from the DI-5 and WHO-5 samples had been 

recommended to attend the cognitive therapy group due to the severity and/or 

enduring nature of their mental health difficulties.  

Measures 

Daily Index, DI-5. 

The Daily Index (DI-5) is a self-report measure of psychological distress. The 

DI-5 has shown good internal consistency and sensitivity to change in a sample of 

inpatients and day-patients undergoing psychological treatment (Howard et al., 

1986). Further the DI-5 has been demonstrated as a valid measure in these samples 

Cronbach's α= 0.88; (Dyer et al., 2014a) showing good concurrent validity with an 

existing measure, the Depression Anxiety Stress Scale (Dyer et al., 2014a); 

Depression r = 0.71, Anxiety r = 0.54, Stress r = 0.58. The DI-5 consists of five items 

rated on a six point Likert-type scale measuring frequency from “At no time” to “All of 

the time”. Participants endorse the appropriate option for the previous 24 hours with 

high scores indicating higher psychological distress. 

World Health Organization’s 5-item Wellbeing Index, WHO-5. 

The Wellbeing Index (WHO-5) is a self-report measure of positive wellbeing. 

The WHO-5 has shown good internal consistency in a variety of samples including 

medical outpatients (Cronbach’s α=0.91; Löwe et al., 2004) and psychiatric patients 

(Cronbach’s α=0.89; Newnham et al., 2010a). Further, the WHO-5 has been 

demonstrated as a valid measure in various samples (Bech et al., 1996; Bonsignore 
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et al., 2001; Grosse Holtforth et al., 2012; Krieger et al., 2014; Newnham et al., 

2010a). The WHO-5 consists of five items rated on a six point Likert-type scale 

measuring frequency from “All of the time” to “At no time”. Participants endorse the 

appropriate option for the previous 24 hours (adapted by Newnham et al., 2010a) 

with high scores indicating higher subjective wellbeing. 

Clinical Intervention 

The clinical intervention consisted of a manualized group cognitive-behavioral 

approach (Manning, Hooke, Tannenbaum, Blythe, & Clarke, 1994; Page & Hooke, 

2012). This approach included evidence-based elements for the treatment of 

depression and anxiety, some example treatment components are cognitive 

restructuring, behavioral activation planning, and cognitive-behavioral homework and 

review. These evidence-based supported elements were presented in a standard 

order over an intensive 10-day treatment program. Each day of the treatment 

program consisted of three or four blocks of 90-minute group therapy (treatment 

previously described: Manning et al., 1994; Page & Hooke, 2012). 

Procedure 

Participants completed the DI-5 and WHO-5 daily using touchscreen 

computers (Newnham et al., 2012) Monday to Friday on both weeks of the group 

cognitive therapy program (resulting in a maximum of 10 data points per participant) 

as part of routine hospital procedures. These participants were informed that their 

data was being used to generate trajectories and feedback mechanisms for later 

participants. These participants were provided with the trajectories and feedback of 

their therapy scores upon completion of this therapy program. 

To minimize potential burden on patients monitoring using the WHO-5 was 

originally every second day (Day 1, 3, 5, 7, and 9) of the 10 day therapy program 

using touchscreen computers (Newnham et al., 2012). This assessment schedule 

resulted in patients completing the WHO-5 on Monday, Wednesday and Friday in 
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week one and Tuesday and Thursday of week two of the group cognitive therapy 

program (resulting in a maximum of 5 data points per participant). Completing of the 

WHO-5 monitoring measure is part of routine hospital outcome monitoring 

procedures. These patients were informed that their data was being used to generate 

trajectories and feedback mechanisms for later participants. Patients were provided 

with the trajectories and feedback of their therapy scores upon completion of this 

therapy program (Day 10). 

Analytic Strategy 

Expected Response to Treatment Trajectories 

Multilevel growth curve modeling (Bickel, 2007; Pinheiro & Bates, 2000), was 

the primary data analytic technique. Compared to traditional methods multilevel 

growth curve modeling can model incomplete data across time, thus increasing the 

power of the analysis due to the inclusion of more data points. Secondly, it allows for 

longitudinal data to be nested within levels (e.g., multiple observations from a patient 

are nested within patient) providing more robust findings than statistics that assume 

independence of observations (Kenny & Hoyt, 2009). All analyses were performed 

using the “nlme” and “multilevel” packages in R (Bliese & Ployhart, 2002; Pinheiro, 

Bates, DebRoy, Sarkar, & R Development Core Team, 2012). 

In order to construct our best fitting trajectory for the aggregate of all patients 

we tested three competing expected response to treatment trajectories. Our basic 

models for the fixed effect trajectory differences are demonstrated (Equation 1 – 3): 

 

Equation 1: Linear 

Outcometi= β0i+ β1i Daysti+ eti 

Equation 2: Logarithmic (log10) 

Outcometi= β0i+ β1i log10(1 + Daysti) + eti 

Equation 3: Cubic 
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Outcometi= β0i+ β1i Daysti+ β2i Daysti
2+ β3i Daysti

3+eti 

 

In Equations 1 to 3, Outcometi represents the outcome monitoring measure 

(DI-5 or WHO-5) for an individual i at time t. Daysti the measurement occasion in 

terms of days from baseline (beginning of treatment) assessment for individual i (0 

was used as the baseline time point). Days were nested within patients for each of 

the equations. 

The variable of time in a growth model has a logical ordering, this logical 

ordering of time may affect the independence of within-person errors in two ways. 

Firstly, it is likely that errors will display some degree of autocorrelation; stronger 

relationship between responses closer in time (Bliese & Ployhart, 2002). Secondly, 

within-person errors may become more or less variable over time with this being 

especially likely in a psychotherapy treatment context (Willett & Sayer, 1994). To 

control for these potential violations of these assumptions of independence of errors 

we accounted for potential within-patient errors due to autocorrelation and/or 

heteroscedascity using a procedure analogous to including known covariates in a 

regression model.  

The three models were built and tested following guidelines provided for 

longitudinal data (for example Lindhiem, Kolko, & Cheng, 2012). To establish the 

rank order of fit for the growth models assessed guidelines provided the Bayesian 

Information Criterion (BIC) and Akaike Information Criterion (AIC) were used when 

models had the same degrees of freedom (Bliese & Ployhart, 2002; Tasca & Gallop, 

2009). In addition, formal likelihood ratio tests were calculated based on the 

differences between model deviance (-2 Log Likelihood; -2LL) which approximates a 

χ2 distribution using a significance level p < 0.001 (Bollen & Long, 1993). Finally, 

marginal and conditional estimates of R2 were provided to evaluate the percentage of 

variance accounted for by the fixed and random (indicating that scores for this 

variable may vary rather than a random sample) effects respectively (Raudenbush & 
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Bryk, 2002). This analytic strategy was used to determine the best fitting expected 

response to treatment trajectories for the DI-5 and WHO-5. 

Results 

Affective Psychological Distress (DI-5) 

Patients provided DI-5 scores on average 7.24 of the 10 days of the CBT 

group program (SD = 2.48, Median = 8) with day six being least well attended (72.1% 

of total sample attending). Patients scored highest on the DI-5 at Day 1 (M = 8.55, 

SD = 5.74) and lowest at Day 10 (M = 4.33, SD = 4.61) with statistics for each day 

reported in Table 4. 

The expected response to treatment trajectories were examined using data 

that included participants who began treatment in the functional range. First, to test 

for within group dependence variance components for the group and individual level 

were conducted. The decision to include or exclude a level from analysis is based on 

the intraclass correlation coefficient to estimate the variance accounted for by each 

level of data. Potentially due to the degree of standardisation in the group therapy 

program under consideration in the current study the intraclass correlation coefficient 

suggested that the inclusion of the group would account for less than 1.0% of the 

variance. Due to the significant increase in complexity for a three-level model the 

addition of a group level to the model was not, in our opinion justified. Models were 

constructed and tested following guidelines provided for longitudinal data (Nakagawa 

& Schielzeth, 2013) as such Model0 allowed the intercepts to vary resulting in a 

significant estimate for the intercept (β00 = 8.20, se = .24). The linear model, Model1, 

introduced Day as the time variable and allowed a fixed linear estimate of slope 

(trajectory for change during therapy). The intercept (β00 = 8.27, se = .28) and linear 

slope (β10 = -0.40, se = .03) were both significant and Model1 provided a significantly 

better fit to the data (Δχ2(2) = 198.19, p < .001) and accounted for 4.8% of the 

variance in the data (R2
marginal = .048, R2

conditional = .727). The next model to be tested 
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was the log transformation of time model (negatively accelerated change); Model2 

this model was the predicted best fitting model for the fixed effects portion of the 

multilevel growth curve model by the “dose-effect” model. The intercept (β00 = 10.10, 

se = .36) and log10 (β10 = -3.31, se = .15) coefficients were both found to be 

significant. Model2 provided a significantly better fit to the data (Δχ2(2) = 109.86, 

p < .001). The log10 model accounted for a similar amount of variance in the data to 

the linear model (R2
marginal = .048, R2

conditional = .641).  
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Table 4. Descriptive statistics for Daily Index 5, Day 1 to 10. 

Day Mean (SD) 
Sample 

Size 

1 8.55 (5.74) 341 

2 7.09 (5.38) 370 

3 6.62 (5.34) 316 

4 6.26 (5.27) 351 

5 5.87 (5.07) 317 

6 5.47 (5.35) 301 

7 5.00 (4.81) 338 

8 5.06 (5.18) 337 

9 4.72 (4.83) 342 

10 4.33 (4.61) 307 

Note. Functional cut-off DI-5 = 6 (Howard et al., 1986; Kadera, Lambert, & Andrews, 

1996). 

The final model to be tested was the cubic model, Model3, introduced quadratic and 

cubic terms for Day as time variables. The intercept (β00 = 6.08, p < 001), linear 

(β10 = -66.76, p < 001), quadratic (β20 = 13.11, p < 001), and cubic (β30 = -14.24, p < 

001) slope coefficients were all significant. Model3 failed to significantly improve 

model fit above Model2 (Δχ2(2) = 11.32, p = .004) at the p < .001 criterion. Thus, the 

results for the fixed effects (average trajectory of change for all patients) were 

consistent with the negatively accelerated curve and best modeled by a logarithmic 

transformation of time (see Equation 2).  

Figure 7 illustrates the fixed effects prediction of Model2 against the actual 

means over 10 days of treatment. In this model, the average rate of change during 

early therapy was relatively steep but began to flatten out after Day 6. This model is 

consistent with previous logarithmic models that suggest that change occurs more 
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rapidly in initial session and tapers off during later sessions (Bliese & Ployhart, 2002; 

Tasca & Gallop, 2009). 

 

 

Figure 7. Mean and Log10 predicted values across 10 days of treatment for DI-5. 

In addition to the overall trend, logarithmic, linear and cubic random effects 

were tested. Within a multilevel growth curve model random effects may be used to 

approximate modeling of individual trends. The log10 random effects model 

accounted for the greatest amount of variance, 73.2% (R2
conditional = .732, 

R2
marginal = .051), compared with the linear model, 73.1%. Thus the logarithmic model 

provides the best fit for the data for both fixed and random effects. The logarithmic 

model provides an approximation of the negatively accelerated slope previously 

described (see Figure 7 and Table 5). 
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Table 5. Fit statistics for fixed and random Multilevel Growth Curve Models Predicting Change in DI-5 during treatment 

 
Intercept 

(Std. Error) 

Time         

(Std. Error) 
r BIC AIC -2LL Change 

Model0: Random 

Intercepts 
8.14 (0.19) -0.41 (0.03) -0.88 18051.53 18027.10 18019.10 - 

Fixed Effects 

Model1: Linear 8.20 (0.24) -0.39 (0.02) -0.42 17869.56 17832.91 17820.91 
Δχ2(2) = 198.19, 

p <.001 

Model2: Logarithmic 10.09 (0.35) -2.31 (0.14) -0.80 17798.77 17756.01 17742.01 
Δχ2(1) = 78.90, 

p <.001 

Model3: Cubic 6.08 (0.21) -66.76 (4.60) -0.03 17804.78 17749.81 17731.81 
Δχ2(2) = 10.20,  

p = .006 

Random Effects 

Model2.1 Linear 

 

17798.77 17756.01 17742.01 - 

Model2.2 Logarithmic 17789.99 17747.24 17891.53 
0 df, BIC and 

AIC used. 

Model2.3 Cubic Failed to converge. 

Note. -2LL = -2*log likelihood. 
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Model Summary 

Thus, the model with log10 transformation of time for fixed effects and log10 

transformation of time for random effects provided the best empirically derived model 

of change in affective psychological distress across treatment. Further, by 

introducing random effects for intercepts and slopes, error in our model resulting 

from different initial patient severity and rate of change was quantified by our model. 

Fixed and random slope effects in our sample were best described by a log10 model 

suggesting that the assessed change in psychotherapy is negatively accelerated. 

Though both participant intercepts (β00 = 8.62, 95% CI = 8.06 to 9.19) and rates of 

change varied (β10 = -3.95, 95% CI = -4.47 to -3.44) they were negatively and 

significantly correlated (r = 0.61, 95% CI = -.70 to  -.50). This negative correlation 

shows that patients who entered therapy with greater affective distress reported 

more rapid change than patients who entered therapy with lower initial affective 

distress. This suggests that patients who enter treatment with greater distress should 

be expected to show greater rates of improvement in treatment if they are going to 

return to the functional population. 

Subjective Wellbeing (WHO-5)	

Patients provided WHO-5 scores on average of 3.00 of the 5 reporting 

occasions (SD = 1.41, Median = 3) with day nine being least well attended (68.0% of 

total sample attending). Patients scored lower on the WHO-5 at Day 1 (M = 5.33, SD 

= 2.81) and improved at each subsequent measurement occasion (Day 3 M = 9.53, 

SD = 5.03; Day 5 M = 9.87, SD = 5.34; Day 7 M = 11.46, SD = 5.29) with the highest 

average score at Day 9 (M = 11.49, SD = 5.78). 

The WHO-5 has previously been used as part of a routine outcome 

monitoring system using a rationally derived expected response to treatment 

trajectory (Newnham et al., 2010a). In this study the means and standard deviations 

for each day of treatment were plotted and their resemblance to the negatively 
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accelerated curve (Howard et al., 1986) was noted. These findings are in line with 

those of the expected response to treatment trajectory for the DI-5 in the current 

sample suggests that a negatively accelerated curve approximated by a logarithmic 

transformation of time will provide the best fit to the data  

The expected response to treatment trajectories were examined using data 

that included participants who began treatment in the functional range. Models were 

constructed and tested following guidelines provided for longitudinal data (Nakagawa 

& Schielzeth, 2013) as such Model0 allowed the intercepts to vary resulting in a 

significant estimate for the intercept (β00 = 11.05, se = .228). The linear model, 

Model1, introduced Day as the time variable and allowed a fixed linear estimate of 

slope (trajectory for change during therapy). The intercept (β00 = 8.31, se = .273) and 

linear slope (β10 = 0.58, se = .034) were both significant and Model1 provided a 

significantly better fit to the data (Δχ2(1) = 263.88, p < .001) and accounted for 8.7% 

of the variance in the data (R2
marginal = .087, R2

conditional = .575).  

The next model to be tested was the log transformation of time; Model2 this 

model was the predicted best fitting model for the fixed effects portion of the 

multilevel growth curve model by the “dose-effect” model. The intercept (β00 = 6.32, 

se = .340) and log10 (β10 = 6.94, se = .380) coefficients were both found to be 

significant as Model1 and Model2 have the same degrees of freedom the AIC and 

BIC of the models were compared with lower numbers preferred, on these basis 

Model2 was ranked above the linear model. In addition the log10 model accounted for 

9.7% of the variance in the data (R2
marginal = .097, R2

conditional = .587).  

The final model to be tested was the cubic model, Model3, introduced 

quadratic and cubic terms for Day as time variables. The intercept (β00 = 6.35, se = 

.531), linear (β10 = 2.18, se = .471), quadratic (β20 = -0.28, se = .111), and cubic (β30 

= 0.01, se = .007) slope coefficients were all significant. However, Model3 failed to 

significantly improve model fit above Model2 (Δχ2(2) = 2.65, p = .265) at the p < .001 

criteria. Further the AIC and BIC did not suggest that the cubic model improved the 
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model fit beyond the log10 model. Thus, the results for the fixed effects (average 

trajectory of change for all patients) were consistent with the negatively accelerated 

model and best modeled by a logarithmic transformation of time (see Equation 2). 

Figure 8 illustrates the logarithmic pattern over 10 days of treatment plotted with the 

means from the actual data. In this model, the average rate of change during early 

therapy was initially more rapid though began to flatten out after Day 3. This model is 

consistent with previous “dose–effect” models that suggest that change occurs more 

rapidly in initial session and tapers off during later sessions (Bliese & Ployhart, 2002; 

Tasca & Gallop, 2009). 

 

Figure 8 Mean and Log10 predicted values across 10 days of treatment for WHO-5. 

Within a multilevel growth curve model individual trends may be 

approximated by the random effects component of the model. Model2 the best fitting 

fixed effects model was paired with the theoretically predicted random effects (i) 

linear, (ii) logarithmic, and (iii) cubic. The random effects demonstrated a different 

pattern of results to those seen in the fixed effects, see Table 6. The addition of cubic 

random effects to the log10 fixed effects model a significantly improved fit to that 
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provided by both the linear and logarithmic models for random effects. In addition the 

cubic random effects model accounted for the greatest amount of variance, 72.4% 

(R2
conditional = .094, R2

marginal = .724), compared with the linear and logarithmic models, 

63.6% and 66.5% respectively. Thus the variance of individual scores intercepts and 

slopes were best modeled by a cubic pattern of change suggesting initial rapid 

change followed by a plateau and then further change in the final sessions of 

treatment. 
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Table 6 Fit statistics for fixed and random Multilevel Growth Curve Models Predicting Change in 

WHO-5 during treatment 

 BIC AIC -2LL Change 

Null Model 

Model0: Random 

Intercepts 
9396 9380 9374 - 

Fixed Effects 

Model1: Linear 9139 9118 9110 
Δχ2(1) = 263.88, 

p <.001 

Model2: Logarithmic 9108 9086 9078 
0 df, BIC and AIC 

used. 

Model3: Cubic 9120 9088 9076 Δχ2(2) = 2.65, p = .265 

Random Effects 

Model2.1 Linear 9090 9058 9046 - 

Model2.2 Logarithmic 9091 9059 9048 
0 df, BIC and AIC 

used. 

Model2.3 Cubic 9122 9053 9026 
Δχ2(7) = 19.73, p = 

.006 

Note. -2LL = -2 log likelihood. 

Model Summary 

The model with log10 transformation of time for fixed effects and a cubic 

transformation of time for random effects best-modeled change in wellbeing across 

treatment. This finding suggests that whilst the overall trend of change in wellbeing 

during therapy is negatively accelerated (log10), the individual trends for patients are 

best modeled by a cubic pattern of change. Whilst the overall and variance of 

individual trends make differing predictions regarding patient change at the end of 
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treatment (relatively flat versus accelerating) both models agree that change in 

wellbeing is more rapid at the beginning of treatment.  

Discussion 

The current findings represent an extension of previous findings regarding 

expected response to treatment trajectories as this was the first demonstration of this 

pattern with treatment length and a treatment type (manualized CBT) consistent for 

all patients. This sample was treated using a fixed CBT program that demonstrates 

similar efficacy to controlled trials (Howard et al., 1986; Kopta et al., 1994). Which is 

to say that the treatment provided was controlled to a much greater extent than in 

previous naturalistic studies of trajectory of change (Page & Hooke, 2003, 2012). 

Secondly, the length of treatment for patients was limited to 10 days of group CBT 

psychotherapy, which allows for a more exhaustive test of the trajectory of change as 

each time point is composed of the same patient grouping. Finally, a confound that 

has been previously identified is the frequency of treatment provided (for example; 

Baldwin et al., 2009; Barkham et al., 1996; Howard et al., 1986; Kopta et al., 1994). 

This confound was controlled in the current study as each patient received the same 

“dose” of therapy at the same frequency. Thus, by controlling for these previously 

identified confounds the current examination of patient change in psychotherapy 

allows for a far stronger claim that the percentage of patients recovering in 

psychotherapy (specifically CBT) resembles a negatively accelerated curve. In 

addition, the current studies use measures of affective psychological distress (DI-5) 

primarily focused on symptom and distress amelioration and extends this focus to 

include instillation of positive wellbeing (WHO-5). 

Patient trajectories for affective psychological distress and subjective 

wellbeing were examined using a multilevel growth curve analysis strategy with the 

fixed effects suggesting that symptom change is best modeled by a negatively 

accelerated curve with the logarithmic (logarithmic = log10) model providing the best 
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fit, and showing the greatest percentage of variance accounted for in the current 

data. This negatively accelerated curve suggests that change in affective distress is 

more rapid early in treatment. The current study has the advantage of controlling for 

a number of commonly cited confounding variables (Reese et al., 2011) due to the 

nature of this naturalistic sample (described in previous paragraph). 

These studies showed that the average effect of treatment varied across 

individuals and that the best approximation of patient change in psychotherapy for 

affective psychological distress and subjective wellbeing was a negatively 

accelerated curve described by a logarithmic (log10) transformation of time. This 

finding suggests that the best description of expected patient change is one where 

there are rapid initial improvements (for approximately the first 3 - 4 treatment 

occasions) followed by slower improvements over subsequent treatment occasions. 

These findings that individuals are likely to experience different rates of 

change have implications for patient-focused research. Patient-focused research 

places an emphasis on the development and identification of expected rates of 

change for patients with differing diagnoses, in differing treatment settings, and 

potentially receiving differing treatments. The current studies, in contrast to the 

majority of existing research, provides evidence that expected response to treatment 

trajectories may be used for individuals who are involved in group rather than 

individual psychotherapy. Specifically in the current treatment setting the expected 

response to treatment is an initial rapid reduction in affective distress followed by 

slower gains for patients. This average response to treatment may be integrated into 

the feedback that is provided to therapists and patients of day hospital group 

treatments in order to improve the accuracy of their treatment expectancies. 

One further strength to the current study is that we used multiple outcome 

variables (DI-5 and WHO-5). Previous studies focus on the use of a single outcome 

monitoring measure which leaves the generalizability of the findings to other outcome 

measures unclear (for example; Baldwin et al., 2009; Reese et al., 2011). This 
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finding is particularly robust as the outcome measures used focused on different 

outcome domains.  

These studies further add to the existing debate surrounding the dose-effect 

and good-enough-level models of change in psychotherapy. As the current sample 

had a standardized treatment length this study suggests that for a given treatment 

length the majority of patients experience negatively accelerated change. As 

previously mentioned this study demonstrates this finding in a robust fashion due to 

the use of multiple outcome monitoring domains (affective psychological distress and 

subjective wellbeing).This study does not however address the question of how this 

rate of this change may be different for patients who spend differing periods in 

treatment.  

A limitation to the current study is the focus on brief, intensive 

psychotherapeutic treatment as this potentially meant our study was unable to 

exhaustively test for nonlinear affective psychological distress trajectories (Stulz & 

Lutz, 2007). Our sample was potentially inappropriate to test this model for two 

reasons; firstly, our focus was early change whereas they tested a longer 

psychotherapy treatment paradigm and found a cubic trend of more rapid symptom 

improvement at the end of treatment with a plateau in symptoms during the middle of 

treatment. A second reason was that the cubic model (Baldwin et al., 2009) included 

treatment length as a predictor as they statistically controlled the impact of treatment 

length whilst we had a consistent treatment length and thus were unable to exactly 

replicate their model. 

A second limitation to the current study is that the measure of positive 

subjective wellbeing used in the current study does not map neatly onto either the 

remoralization or the rehabilitation phases highlighted by the phase model of 

psychotherapy change. Examination of the items of the WHO-5 scale suggest that 

these items are assessing a combination of “wellbeing” and “functioning” as defined 

by the phase model. It is possible that the finding of a cubic individual trend with 
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rapid initial change and accelerated change at the end of treatment reflect this dual 

nature of the WHO-5 scale. Further research could usefully examine this cubic trend 

using purer measures of remoralization and rehabilitation. 

Clinical Implications 

The current study strongly suggests that patients experience a consistent 

pattern in their treatment response such that the majority of patients who enter 

treatment would be expected to experience relatively rapid improvement followed by 

slower gains later in therapy. Previously researchers have suggested that this “dose-

response” relationship be used to set time limits on psychotherapy (Baldwin et al., 

2009) the current research primarily focused on modeling symptom change rather 

than percentage of patients recovered and as such should be used to guide 

treatment rather than suggesting time limits for psychotherapy. The current findings 

may be used to inform therapist and patient expectations about the usual treatment 

response and help to reduce inaccurate interpretations of change in therapy. 

3.4 Chapter Discussion	

Chapter 3 presented the development and empirical validation of expected 

response to treatment trajectories for outcome measures of affective psychological 

distress and positive subjective wellbeing. This development and validation was 

focused on both addressing questions as to the theoretical underpinnings of change 

during psychotherapy and constructing expected response to treatment trajectories 

for a progress monitoring system. The expected response to treatment trajectories 

for both affective psychological distress and subjective wellbeing were best modeled 

by a log10 transformation of time (negatively accelerated change approaching a 

return to mental health). These findings suggest that initial change in psychotherapy 

for both affective psychological distress and subjective wellbeing is more rapid than 

change later in psychotherapy. 
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The findings of this chapter support previous findings of negatively 

accelerated change at the aggregate level (Hansen & Lambert, 2003; Howard et al., 

1986; Kopta et al., 1994) and extend these findings using a multilevel modeling 

methodology that allowed for individual level change to be modeled. Thus, the 

findings of the first study showed that the expected response to treatment for 

affective psychological distress in a fixed length and frequency with a manualized 

group cognitive behavioral therapy approach was best accounted for by a logarithmic 

pattern of change over time in therapy. 

Chapter 3 also presented the empirical validation of expected response to 

treatment trajectories for subjective wellbeing used in a previous monitoring and 

feedback study (Newnham et al., 2010b). The expected response to treatment 

trajectories for subjective wellbeing were best modeled at the aggregate level by a 

log10 transformation of time. In contrast to the findings for affective psychological 

distress the individual level was best modeled by a cubic trajectory (Baldwin et al., 

2009). This cubic model describes an initially rapid rate of change that plateaus 

during the middle sessions and accelerates again late in treatment. It is possible that 

as more emotionally challenging elements of therapy are introduced a subset of 

patients subjective wellbeing plateaus during processing of this therapeutic task 

(Grosse Holtforth et al., 2012). Thus at both the aggregate and individual level 

subjective wellbeing is suggested to change rapidly early in therapy following which 

the rate of change plateaus, at which point the aggregate and individual level models 

diverge. 

The empirically validated expected response to treatment trajectories for affective 

psychological distress and subjective wellbeing both suggest that initial patient 

change is initially rapid followed by slower change later in therapy. These findings 

are especially salient for the creation of a progress monitoring system as they 

suggest that treatment providers should expect patient change to follow a negatively 

accelerated rather than linear course. Finally, these expected response to treatment 
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trajectories may be used as a contrast with a patient’s actual change trajectory, with 

this contrast providing the information necessary to provide patients and therapists 

with feedback on an individual patient’s progress. 

 Having established the expected response to treatment trajectories for 

affective psychological distress and subjective wellbeing the following chapter 

demonstrates and tests the implementation of a progress monitoring and feedback 

system utilizing both monitoring measures to provide feedback to patients and 

therapists. 
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4: The Effectiveness of Domain Specific Feedback 
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4.1 Foreword 

The development of an effective domain specific progress monitoring and 

feedback system there are a number of necessary steps. Firstly, appropriate 

measures need to be selected and tested in the treatment population. Chapter 2 

reported the design and psychometric testing of a measure of wellbeing (WHO-5) 

and affective psychological distress (DI-5). Secondly, appropriate expected response 

to treatment trajectories need to be developed for these measures. Chapter 3 

reported the testing of the development and testing of expected response to 

treatment trajectories for the WHO-5 and DI-5. The final step is testing the 

effectiveness of the progress monitoring and feedback system that will be presented 

in the following chapter (Chapter 4). 

The routine monitoring of outcome for individual patients progress and 

feedback of this information to clinicians and patients is an area of increasing 

research. Research has suggested that the monitoring and feedback of individual 

patient’s progress to clinicians and patients results in significantly improved 

outcomes (Harmon, Hawkins, Lambert, Slade, & Whipple, 2005; Harmon et al., 2007; 

Hawkins, Lambert, Vermeersch, Slade, & Tuttle, 2004; Lambert, Whipple, et al., 

2001; Lambert, Whipple, Vermeersch, et al., 2002; Newnham et al., 2010b; Simon et 

al., 2013; Simon, Lambert, Harris, Busath, & Vazquez, 2012; Whipple et al., 2003). 

This research is based around the idea that the therapeutic partnership requires 

continuous revision and reassessment against an expected level of change. This is 

provided in routine outcome monitoring systems as each patient’s level of progress is 

contrasted against an expected response to treatment trajectory. The, the aim of the 

current project was to develop and evaluate a patient-focused research program 

utilizing routine outcome monitoring with wellbeing and affective psychological 

distress. This study represents an extension of existing studies of routine outcome 
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monitoring and feedback as clinicians and patients were provided with feedback from 

two separate measures of outcome. 

The following manuscript (Dyer, Hooke, & Page, 2014b) evaluates the 

effectiveness of the affective psychological distress routine outcome monitoring 

program conducted within a day hospital setting, and demonstrates the potential for 

patient-focused research to improve treatment outcomes in cognitive behavioral 

therapy treatment with psychiatric patients. This effectiveness trial is unique in that it 

is testing the effectiveness of feedback using two constructs (wellbeing and affective 

psychological distress). Other trials of routine outcome monitoring have evaluated 

the effectiveness of feedback using a global measure of dysfunction (Shimokawa et 

al., 2010; Simon et al., 2013). The current routine outcome monitoring trial assessed 

the effectiveness of providing feedback using an affective psychological distress 

monitoring measure in addition to an existing routine outcome monitoring system 

using a subjective wellbeing monitoring measure.
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4.2 Effects of providing domain specific progress monitoring 

and feedback to therapists and patients on outcome 

Dyer, K., Hooke, G. R., & Page, A. C. (2014). Effects of providing domain 
specific progress monitoring and feedback to therapists and patients on 
outcome. Psychother Res, 1-10. doi: 10.1080/10503307.2014.9832074  

                                                
4 Data for this study from consecutive patients during the period May 2010 to May 

2012. 
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EMPIRICAL PAPER

Effects of providing domain specific progress monitoring and feedback
to therapists and patients on outcome
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1School of Psychology, The University of Western Australia, Crawley, WA, Australia & 2Perth Clinic, West Perth, WA,
Australia

(Received 3 October 2013; revised 31 July 2014; accepted 28 October 2014)

Abstract
Objective: Progress monitoring and feedback reduces the number of patients deteriorating in psychotherapy. The current
study examined the effects of providing treatment progress information to therapists and patients using individual feedback of
both wellbeing and affective psychological distress compared to feedback of wellbeing alone.Method: The sample comprised
845 consecutive psychiatric day-hospital admissions using a historical cohort design. The effects of monitoring and feedback
of wellbeing in Cohort 1 were compared against the effects of monitoring and feedback of both wellbeing and affective
psychological distress in Cohort 2. Results: Patients who were “not-on-track” in Cohort 2 demonstrated significantly greater
improvement for affective psychological distress than those from Cohort 1. Conclusions: These findings suggest that
providing feedback from multiple sources enhances patient outcomes in comparison to single source feedback.

Keywords: outcome research; cognitive behavior therapy; group psychotherapy

Psychotherapeutic treatments reduce distressing
symptoms, resolve interpersonal problems, restore
life functioning, and improve quality of life (Lambert
& Ogles, 2004; Nathan & Gorman, 2007). None-
theless, an average statistically significant deteriora-
tion rate of between 5% and 10% suggests that
treatment is iatrogenic for a minority of patients
(Lambert & Ogles, 2004). Thus, though the majority
of patients experience improved functioning as a res-
ult of psychotherapeutic treatment a clinically relev-
ant question not answered by this research is does this
treatment work for the current patient?

One promising avenue to address this question and
improve outcomes for patients likely to experience
deterioration in treatment is patient-focused research.
Patient-focused research describes a methodology
which focuses on the repeated assessment of client
outcomes, and the use of longitudinal data analytic
techniques for modeling expected patient treatment
response (Howard, Moras, Brill, Martinovich, &
Lutz, 1996). Using this methodology (hereafter

referred to as progress monitoring) it is possible to
alert treatment providers that a specific client is
negatively deviating from the expected treatment
response indicating that this patient is at increased
risk of deterioration at the conclusion of treatment.
Thus, “the focus is on patient progress and modifica-
tion of poor progress in real time” (Lambert, 2010).

The use of progress monitoring as a complement to
treatment as usual has been implemented in a number
of treatment settings and the results from these
interventions are briefly reviewed. A recent review
examined six studies (Shimokawa, Lambert, &
Smart, 2010) located in university counseling centers
(Harmon et al., 2007; Lambert et al., 2001, 2002;
Slade, Lambert, Harmon, Smart, & Bailey, 2008;
Whipple et al., 2003) and outpatient treatment
settings facilities (Hawkins, Lambert, Vermeersch,
Slade, & Tuttle, 2004). These studies used a com-
posite measure of patient distress, feedback of
progress monitoring information to therapists or
therapists and patients, and later studies included
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clinical support tools that provide some guidance
regarding potential methods to improve patient pro-
gress. Firstly, feedback to therapists only was shown
to improve the outcomes of patients who were initially
not on-track for positive outcome and reduce the
number of treatment sessions for patients on-track for
a positive outcome to achieve their treatment gains.
Secondly, feedback to both patients and therapists
resulted in improved effectiveness of progress mon-
itoring in college counseling centers but no difference
for not on-track patients to the treatment as usual
condition in outpatient settings. Finally, the addition
of clinical support tools was found to marginally
improve the effects of progress monitoring though
95% confidence intervals overlapped. This finding
was strengthened by a later study which found that
clinical support tools were effective in improving the
outcomes for patients initially predicted to be not on-
track (Simon, Lambert, Harris, Busath, & Vazquez,
2012). Thus, progress monitoring using a composite
measure of patient distress results in improved out-
comes for college counseling and outpatients at risk of
poor treatment outcome.

The use of progress monitoring as an adjunct to
psychotherapy has been further studied in a variety of
treatment settings and methods of treatment delivery.
For example, in the Australian context, Cognitive
Behavioral Therapy has been delivered both in a
typical weekly manner (e.g., McEvoy, Nathan,
Rapee, & Campbell, 2012) as well as a more intensive
format. Having its origins in hospital-based treatment
of agoraphobia an intensive program, in which psy-
chotherapy is delivered each day over a one or two-
week period, has been developed for a variety of
anxiety disorders (Andrews et al., 2003) and extended
to depression (Manning, Hooke, Tannenbaum,
Blythe, & Clarke, 1994; Page & Hooke, 2012). This
intensive format of treatment appears to deliver
similar outcomes to weekly treatment, but achieves
them over a shorter timescale. Of particular relevance
to the current study are two studies conducted in
intensive day-hospital group therapy settings over a
two-week period, the first study conducted with
primarily depressed and anxious patients found pro-
gress monitoring and feedback (to both staff and
patients) resulted in improvement in outcomes
related to depression (Newnham, Hooke, & Page,
2010b). The second study conducted with a disor-
dered eating found progress monitoring and feedback
resulted in significantly improved outcomes and
number of clients returning to normal functioning
(Simon et al., 2013). In combination these findings
suggest that progress monitoring results in improved
patient outcomes in settings that vary from weekly
individual outpatient treatment to daily day-hospital
group treatment.

Current progress monitoring interventions have
used outcome measures that focus either on a single
domain (e.g., subjective well-being using the WHO-
5; Newnham et al., 2010b) or a combination of
subscales creating a composite index (e.g., patient
distress using the Outcome Questionnaire-45;
Simon et al., 2013). The advantage to a progress
monitoring and feedback system which uses a com-
posite index of psychological states is that the feed-
back is simple, monitors a range of mental health
domains, and has minimal time demands. The
disadvantage is that performance across compo-
nents may vary and these differences may be lost.
The disadvantage to a progress monitoring system
that uses individual feedback of multiple measures is
that the feedback complexity is increasing and more
time-consuming. The advantage to such a progress
monitoring system is that changes in specific com-
ponents may be recognized and treatment adapted
based on this information.

This study aims to provide an initial answer to the
question of whether there are additive benefits for
patient outcome when progress monitoring informa-
tion is provided using enhanced feedback with
information provided from multiple components
rather than a single component. Newnham et al.
(2010b) examined the effectiveness of a progress
monitoring system that monitored patient progress
on a single domain, subjective well-being. The
Newnham study demonstrated that progress moni-
toring of subjective well-being improved patient out-
comes relevant to depression in a day-hospital setting
where patients received intensive (daily) group
cognitive-behavioral therapy. The current study
aimed to examine whether progress monitoring using
an additional domain would show greater effects
of feedback compared to progress monitoring using
a single domain. Affective psychological distress was
chosen as the second domain for assessment as
subjective well-being and affective psychological dis-
tress are theorized to change early in therapy
(Howard, Lueger, Maling, & Martinovich, 1993).

It was hypothesized that a progress monitoring and
feedback about subjective well-being would result in
improved patient outcomes. It was further hypothe-
sized that progress monitoring and feedback with
subjective well-being and affective psychological dis-
tress would show a greater effect of feedback than
progress monitoring with subjective well-being alone.

Method

Participants

Patients were recruited from a private psychiatric
hospital in Australia. Eligible patients were English

2 K. Dyer et al.
D

ow
nl

oa
de

d 
by

 [U
ni

ve
rs

ity
 o

f W
es

te
rn

 A
us

tra
lia

] a
t 2

2:
58

 0
6 

Fe
br

ua
ry

 2
01

5 



 101 

 
  

speaking inpatients (33.4%) and day patients
(66.6%) who were participating in the hospital’s
two-week cognitive-behavioral therapy program.
The sample comprised of 845 consecutive patients
who participated in the trial comprising two separate
cohorts. Cohort 1 (Wellbeing Alone Feedback): 377
patients who received well-being progress monitor-
ing (monitoring and feedback to staff and patients)
and affective psychological distress monitoring.
Cohort 2 (Wellbeing and Distress Feedback): 468
patients who received well-being and affective psy-
chological distress progress monitoring (monitoring
and feedback to staff and patients for both).

Patients were diagnosed by their treating psychi-
atrist according to ICD-10-AM criteria (National
Centre for Classification in Health Publications,
2002) and primary diagnoses consisted of 63.5%
Affective disorders, 26.3% Neurotic disorders, 4.1%
Substance disorders, and 6.1% other diagnoses
including Schizophrenic and Personality disorders.
Ages ranged from 17 years to 82 years with a mean
of 39.26 years, and 60.2% of the sample was female.

Demographic and diagnostic information for the
two cohorts were analyzed to ensure the cohorts did
not meaningfully differ on these variables. The
cohorts did not significantly vary regarding sex
(χ2(1) = .58, p = .448), marital status (χ2(5) =
9.66, p = .085), principal diagnosis (χ2(3) = .41, p =
.939), or age (t(838) = 1.47, p = .141), see Table I.

Measures

Monitoring Measures

World Health Organisation Wellbeing Index,
WHO-5. The WHO-5 Wellbeing Index is a brief
self-report measure of positive well-being. It has
demonstrated good internal consistency in medical
outpatients (Cronbach’s α = 0.91; Löwe et al., 2004)
and psychiatric samples (Cronbach’s α = 0.89;

Newnham, Hooke, & Page, 2010a), Cronbach’s
α = 0.88 in current sample. The WHO-5 has been
found to be a valid measure of well-being in diabetic,
primary care, elderly, and psychiatric samples
(Bech, Gudex, & Johansen, 1996; Bonsignore,
Barkow, Jessen, & Heun, 2001; Henkel et al.,
2003; Newnham et al., 2010a). The WHO-5 con-
sists of five items (e.g., “I have felt active and
vigorous;” “My daily life has been filled with things
that interest me”) rated on a six-point Likert-type
scale measuring frequency from “All of the time” to
“At no time”. Patients are requested to endorse the
appropriate option for the previous 24 hours with
high scores indicating increased well-being (adapta-
tion by Newnham et al., 2010a).

Daily Index, DI-5. The Daily Index (DI-5) is a
self-report measure of psychological distress. The
DI-5 has shown good internal consistency and
sensitivity to change in a sample of inpatients and
day-patients undergoing psychological treatment,
Cronbach’s α = 0.86 in current sample (Cronbach’s
α = 0.88; Dyer, Hooke, & Page, 2014). Further the
DI-5 has been demonstrated as a valid measure in
these samples (Dyer et al., 2014) showing good
concurrent validity with an existing measure, the
Depression Anxiety Stress Scale (Depression r = .71,
Anxiety r = .54, Stress r = .58). The DI-5 consists of
five items (e.g., “I have felt depressed;” “I have felt
anxious”) rated on a six-point Likert-type scale
measuring frequency from “All of the time” to “At
no time”. Patients endorse the appropriate option for
the previous 24 hours with high scores indicating
higher psychological distress.

Outcome measures

Medical Outcomes Questionnaire – Short
Form, SF36. The Medical Outcomes Questionnaire
Short Form (Ware, Snow, Kosinski, & Gandek,
1993) is a self-report measure of patient health status,
composed of a number of subscales measuring phys-
ical and mental health.1 Only the mental health
subscales were used, with higher scores on these
subscales indicating reduced distress. The internal
consistency of these subscales is high (Cronbach’s
α > = 0.80 for all subscales; Scott, Tobias, Sarfati, &
Haslett, 1999) in the general population and content
and construct validity has been demonstrated to be
sound (Scott et al., 1999; Ware et al., 1993).

Depression Anxiety Stress Scale – DASS21.
The 21-item short form of the Depression Anxiety
Stress Scale (S. H. Lovibond & P. F. Lovibond,
1995) is a self-report measure that assesses patients’
levels of depression, anxiety, and stress over

Table I. Demographic variables for Wellbeing Alone Feedback
and Wellbeing and Distress Feedback cohorts.

Wellbeing-Alone Wellbeing and Distress

Age Mean = 40.29
Median = 39.00
SD = 13.47

Mean = 38.51
Median = 38.00
SD = 13.26

Sex Female 61.2% Female 59.5%
Marital status
Single 35.4% 40.0%
Married 50.1% 48.8%
Other 14.5% 11.2%
Principal diagnosis
Affective 64.6% 62.6%
Neurotic 25.5% 26.8%
Substance 3.9% 4.2%
Other 6.0% 6.3%
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preceding days. The DASS21 has been demon-
strated to have high internal consistency in noncli-
nical (Cronbach’s α = 0.97; Crawford & Henry,
2003) and clinical (Cronbach’s α = 0.92–0.96, Page,
Hooke, & Morrison, 2007) and sound construct
validity (Brown, Chorpita, Korotitsch, & Barlow,
1997; P. F. Lovibond & S. H. Lovibond, 1995).
Higher scores indicate greater levels of Depression,
Anxiety, and Stress for the respective scales.

Health of the Nation Outcome Scale –
HoNOS. The 12-item HoNOS is a measure of
patient mental health covering a heterogeneous
range of presenting issues, including aggression and
agitated behavior, hallucinations, depressed mood,
difficulties with activities of daily living, social
relationships, and housing issues (Wing et al., 1998).
The HoNOS was completed by health-care staff all
of whom have completed a HoNOS administration
training program. The HoNOS measures health as
reported for the previous two weeks (when rated at
admission), and the preceding 72 hours (when rated
at discharge). All items on the scale are rated from 0
“no problem” to 4 “serious problem” with higher
scores indicating healthier functioning (Newnham,
Harwood, & Page, 2008).

Procedure

Clinical Intervention

The clinical intervention was provided by experienced
Psychologists (minimum Masters level) and Occupa-
tional Therapists, no further information about the
treatment providers was made available. The clinical
intervention consisted of a manualized group cognit-
ive-behavioral approach. This approach included
empirically support elements for the treatment of
depression and anxiety, for example diaphragmatic
breathing, cognitive restructuring, behavioral activa-
tion planning, and cognitive-behavioral homework
and review. These evidence-based supported ele-
ments were presented in a standardized order over
an intensive 10-day treatment program. Each day of
the treatment program consisted of three or four
blocks of 90-minute group therapy (Manning et al.,
1994; Page &Hooke, 2012). In the current sample the
number of patients in a treatment group ranged from
1 to 10 with a median group size of four and a
standard deviation of 2.10.

Trial Design

The trial comprised a historical cohort design with
two cohorts. A previous study examining the effec-
tiveness of monitoring and feedback using the

WHO-5 (Newnham et al., 2010b) in this setting
found that feedback using WHO-5 scores resulted
in improved “not-on-track” patients’ outcomes as
measured by the DASS-21 depression subscale
and the SF-36 role emotion and vitality subscales.
Cohort 1, hereafter referred to as Wellbeing Alone
Feedback received subjective well-being progress
monitoring (monitoring and feedback) and affective
psychological distress monitoring and included data
collected between February 2009 and April 2010. In
the Wellbeing Alone Feedback cohort patients com-
pleted the WHO-5 and DI-5 daily during therapy
and were provided with feedback on their progress
for the WHO-5 at Day 5 and Day 10, and feedback
on their progress for the DI-5 at Day 10. Feedback
for affective psychological distress was not presented
to either the patient or clinician until the final day of
therapy. Cohort 2, hereafter referred to as Wellbeing
and Distress Feedback (WDF), received subjective
well-being and affective psychological distress pro-
gress monitoring and included data collected
between May 2010 and December 2012. In the
WDF cohort patients completed the WHO-5 and
DI-5 routinely during therapy and were provided
with feedback on their progress for both measures at
Day 5 and Day 10.

Progress Monitoring and Feedback
Methodology

Progress monitoring. Patients completed the
DI-5 and WHO-5 daily using touchscreen compu-
ters (Newnham, Doyle, Sng, Hooke, & Page, 2012)
Monday to Friday on both weeks of the group
cognitive therapy program (resulting in a maximum
of 10 data points per patient) as part of routine
hospital procedures. These patients were informed
that their data were being used to generate traject-
ories and feedback mechanisms for later patients.
These patients were provided with the trajectories
and feedback of their therapy scores upon comple-
tion of this therapy program.2

Expected response to treatment trajectories.
Expected response to treatment trajectories were
generated in an earlier study (Dyer, Hooke, &
Page, 2013). The expected response to treatment
trajectories were generated based on severity of
affective psychological distress scores at Day 1. Log
linear and cubic curves were found to provided
equally good fit to the data (Dyer et al., 2013) and
cubic curves were generated for half a standard
deviation above and below the expected response to
treatment trajectory. Using the data from Wellbeing
Alone Feedback’s affective psychological distress
scores, four expected treatment response curves

4 K. Dyer et al.
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were generated. The sample was divided into four
groups according to severity of affective psycholo-
gical distress scores at Day 1, so that each group
consisted of 25% of the sample. A cubic curve was
generated, half a standard deviation around the
mean for each day, for each group, see Table II
(see Newnham et al., 2010b). Expected response to
treatment trajectories were generated in an earlier
study using comparable procedures (Newnham et al.,
2010b). Affective psychological distress and well-
being patient scores for each day were plotted against
the appropriate expected response to treatment
trajectory for their initial severity (for example, see
Figure 1).

Feedback intervention. In Wellbeing Alone
Feedback patients and therapists3 were presented
with printed copies of the WHO-5 scores plotted
against their personalized expected response to
treatment trajectories (Newnham et al., 2010a) at
Days 5 and Day 10. In Wellbeing-Distress Feedback
patients and therapists4 were presented with printed
copies of the WHO-5 and DI-5 scores plotted against
their personalized expected response to treatment
trajectories for each domain. The graphs and an
accompanying explanation were provided as feed-
back to patients at Day 5 (Friday of the first week of
therapy) and Day 10 (Friday of the second week of
therapy). Feedback graphs were distributed during
group, and clinicians spent time discussing what
the graphs meant, exploring the meaning of fluctua-
tions in scores, and discussing the opportunity that

feedback provides to examine one’s progress and
reassess treatment goals. Should a patient’s scores
fall below the expected response to treatment tra-
jectory and the cutoff point into the functional range
by Day 5, the patient would be considered to be at
risk of a poor treatment outcome compared to other
patients who began treatment at a similar severity.
Clinicians were not given specific directions on the
use of feedback, but were aware of the cutoff point
into the functional range of functioning on the
WHO-5 and the DI-5. In addition, clinical manage-
ment meetings were held regularly during the trial to
assess adherence to protocol and discuss the clinical
management of feedback with patients.

Feedback timing. Day 55 was considered the
most appropriate point for feedback for clinical and
statistical reasons. Previously conducted regression
analyses (Newnham et al., 2010b) that compared
Day 1, Day 3, and Day 5 scores indicated Day 5 to
be the point during the first week of treatment which
best predicted Day 9 scores. As scores for each day
were plotted against the expected response to treat-
ment curves this Day 5 feedback could take into
account the pattern of previous days responding to
tailor the clinician’s feedback. In addition providing
feedback at Day 5 provided sufficient time to modify
the treatment plan. The clinical management team
also suggested that providing feedback on the morn-
ing of Day 5 (Friday of the first week of treatment)
presented the optimal opportunity to review the
week’s work, set homework exercises for the week-
end ahead, and evaluate and devise treatment goals
for the second week of therapy (Newnham et al.,
2010b).

Feedback condition. Consistent with current
progress monitoring and feedback research (Lambert,
2010), the data were analyzed according to whether a
person was deemed “on-track” or “not-on-track” on
the WHO-5, for Wellbeing Alone Feedback cohort or
WHO-5 and DI-5 for the Wellbeing-Distress Feed-
back cohort at Day 5 (point of feedback).

Subjective well-being “not-on-track”. Patients
were defined as “not-on-track” if at Day 5 their
scores were more than half a standard deviation
below the expected response to treatment trajectory
at Day 5.

Affective psychological distress “not-on-
track”. Patients were defined as “not-on-tack” if at
Day 5 their scores were more than half a standard
deviation above the expected response to treatment
trajectory at Day 5.

Table II. Log linear (quintiles) and Cubic (quartiles) upper and
lower scores for the expected treatment response trajectories for
WHO-5 and DI-5, respectively.

Admission score Day 1 Day 3 Day 5 Day 7 Day 9

WHO-5
0–3 Upper 3.43 7.66 10.13 11.89 13.25

Lower 1.64 3.97 5.33 6.30 7.05
4–6 Upper 6.65 10.54 12.81 14.43 15.68

Lower 4.95 6.97 8.15 8.99 9.64
7–9 Upper 8.79 12.22 14.23 15.66 16.76

Lower 7.37 8.62 9.35 9.87 10.27
10–13 Upper 12.20 14.45 15.77 16.71 17.43

Lower 10.27 11.11 11.61 11.96 12.23
14–25 Upper 17.54 18.85 19.62 20.17 20.59

Lower 14.73 14.65 14.60 14.57 14.55
DI-5
0–3 Upper 3.02 4.73 4.49 5.65 4.96

Lower 0.93 0.37 0.23 0 0
4–7 Upper 6.35 7.59 7.52 7.13 6.85

Lower 4.06 1.74 0.74 0.05 0
8–13 Upper 10.90 12.54 11.18 9.50 8.25

Lower 7.60 3.64 2.69 2.05 0.99
14–25 Upper 19.30 17.28 15.57 15.12 13.89

Lower 13.16 5.04 2.91 2.32 1.73
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Figure 1. An example feedback graph of a patient’s WHO-5 (top) and DI-5 (bottom) scores mapped against their expected response to treatment trajectory. This patient’s scores illustrate a
dramatic response initial response to treatment.
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The definitions of “not-on-track” used for the
subsequent analyses were statistically interpretations
of clinician’s interpretation of “not-on-track”.

Results

To examine the effectiveness of feedback in reducing
affective psychological distress and improving sub-
jective well-being a series of repeated measures
analyses of variance were performed. The relevant
measure was used as the dependent variable (e.g.,
pre- and post-treatment for outcome measures, or
Day 1 and Day 9 for monitoring measures). The
factors were cohort (Wellbeing Alone Feedback or
Wellbeing and Distress Feedback cohorts) and
“feedback condition,” defined as “on-tack” or “not-
on-track.” The dependent variables were subjective
well-being and/or affective psychological distress.
Though subjective well-being and affective psycho-
logical distress are considered separable domains
(Massé et al., 1998) they were negatively correlated
at Day 1 = −0.60 and Day 9 = −0.62.

Importantly, none of the monitoring or outcome
measures significantly differed at the start of therapy
(tested using independent samples t-tests) p > 0.09.
As can be seen in Table III, within Wellbeing Alone
Feedback and Wellbeing and Distress Feedback
cohorts “not-on-track” patients had equivalent DI-5
pre-treatment scores and this was also the case for
“on-track” patients.

Combined DI-5 and WHO-5 vs. WHO-5
Monitoring and Feedback

Overall treatment was found to result in significant
improvement over time for patients as evidenced by
both monitoring measures, DI-5 F(1,626) = 180.37,

p < .001, g2p = .224; WHO-5 F(1,626) = 70.32, p <
.001, g2p= .101. Patients defined as “not-on-track” at
Day 5 in the Wellbeing and Distress Feedback
cohort were found to benefit from the addition of
feedback on their DI-5 scores exhibiting relatively
greater improvements in affective psychological dis-
tress scores at Day 9 on the DI-5, F(1,626) = 5.30,
p = .022, g2p = .008 (see Figure 2) than the DI-5
monitoring cohort. However, these patients did not
show any additional benefit on their WHO-5 scores,
p = .184. Thus, feedback to staff and patients about
scores (and “not-on-track” status) on the DI-5 and
WHO-5 significantly improved patients affective
psychological distress, though not their well-being,
relative to those who just received feedback about
progress on the WHO-5.

All other outcome measures demonstrated a sig-
nificant improvement in patient functioning follow-
ing treatment; DASS-21 (depression, anxiety, stress)
and the SF-36 (vitality, social functioning, role
emotion, mental health); p < .001. However, com-
bined WHO-5 and DI-5 feedback was not found to
improve treatment outcomes for “not-on-track”
patients on any of the outcome measures.

Discussion

The current study aimed to assess the effectiveness
of monitoring patient progress and providing feed-
back using information from the multiple sources,
rather than a single source. It was hypothesized,
based on previous research, that those patients who
received feedback that they were at risk for a negative
treatment outcome (“not-on-track” patients) would
exhibit significant improvements on monitoring and
outcome measures when compared to those who did
not receive feedback. The study found that providing
feedback on affective psychological distress and well-
being significantly improved “not-on-track” patients’

Table III. Means, standard deviations and comparisons of
Wellbeing-Alone and Wellbeing and Distress Feedback cohorts,
pre- and post-treatment for the Daily Index 5.

Pre-treatment Post-treatment

Group n M SD t-value M SD

“not-on-track”
Wellbeing-
Alone

55 10.16 7.77 −1.23* 8.55 5.97

Wellbeing-
Distress

66 11.85 7.21 9.27 6.92

“on-track”
Wellbeing-
Alone

322 8.14 5.31 0.90** 3.69 3.94

Wellbeing-
Distress

402 7.79 4.98 3.93 4.03

*df = 119, p = .219; **df = 722, p = .368.

Figure 2. Change in affective psychological distress for “‘not-on-
track” patients from Wellbeing-Alone and Wellbeing and Distress
Feedback cohorts.
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affective psychological distress at the conclusion of
treatment. This finding suggests that using multiple
sources of information for monitoring and provision
of feedback improves “not-on-track” patient out-
comes for the monitored outcomes. This finding is
in line, though of smaller size than previous findings
of medium-large effect sizes for feedback using
composite indices (Shimokawa et al., 2010). Fur-
ther, it is important to highlight that the current
findings occurred in the context of a well-validated
therapy program (Manning et al., 1994; Page &
Hooke, 2012) with an existing feedback system using
a well-being measure (Newnham et al., 2010b).
Thus the current findings of improvement resulting
from the feedback of affective psychological distress
may be considered meaningful as they improved on
an existing high-performing treatment context.

The current study aimed to extend the field of
patient-focused research by assessing the use of
multiple sources of information for monitoring and
feedback rather than using a single source or com-
posite index. Traditionally, feedback effectiveness
studies have been examined using a single composite
index for monitoring and outcome assessment (e.g.,
Lambert & Shimokawa, 2011). Our study showed
that feedback from multiple domains shows addi-
tional benefits to feedback provided using a single
domain. The small effect size suggests that potentially
the measurement of subjective well-being and affect-
ive psychological distress requires more attention
(i.e., improved measures). Or, potentially domains
other than well-being and affective psychological
distress should be assessed (e.g., interpersonal func-
tioning, self-esteem). Thus, though enhanced feed-
back shows benefits for feedback from multiple
sources there is still a strong need for further research
as to the specific domains most effective in improving
feedback and comparison of enhanced feedback using
multiple domains separately as opposed to feedback
using composite indexes.

Potentially important limitations to the current
study are, first, for the current study, feedback was
provided within a group format. Previous research
providing feedback in a group format involved use of
a group process measure and a well-being measure
rather than an assessment of distress resulting from
psychopathology these studies have not demon-
strated clinical benefit on their monitoring measure
(Davies, Burlingame, Johnson, Gleave, & Barlow,
2008). The current study presents a different use of
feedback within groups, with some evidence of
improvement, and warrants further investigation in
this setting. Importantly, day-hospital group treat-
ment is likely to differ from outpatient individual
treatment in that the individual is able to process
their own response to treatment in the context of

others’ progress. In addition, group therapy offers a
dynamic environment in which lack of change may be
highlighted or normalized depending on the progress
of the group in which they are treated. Thus the
process of enhanced feedback within group settings
has shown promise. Though, the generalizability of
these findings to an outpatient individual psycho-
therapy setting is a potential area for future research.

A second potential limitation to the current find-
ings is that the effect of feedback was only shown for
the monitoring instrument. Whilst it is common
practice within the progress monitoring literature to
provide feedback and measure outcome using the
same instrument (e.g., studies using the OQ-45) this
limitation has greater relevance to studies that use
brief scales (e.g., 5-item Daily Index). To ensure
that findings are robust and generalizable it is import-
ant for progress monitoring studies to demonstrate
the effectiveness of their feedback on multiple out-
come measures.

Conclusion

The current study in tandem with a previous study
has demonstrated that enhanced feedback using
well-being and affective psychological distress mon-
itoring results in better patient outcomes on an
affective psychological distress monitoring measure
when compared to feedback using a well-being mon-
itoring measure alone. These findings provide initial
evidence that progress monitoring and feedback
targeted to address disorder specific domains (e.g.,
physiological arousal in anxiety disorders) may show
increased effectiveness compared to progress mon-
itoring and feedback using only a single domain.

Notes
1 For the current analysis only subscale scores for the Outcome
Measures were made available making calculation of Cron-
bach’s α for the current sample impossible. There is no reason
to suspect that the internal consistency of these measures would
vary from those reported.

2 Group therapy patients who do not return to a nonclinical
population by the end of therapy may choose to continue
individual outpatient therapy.

3 In Wellbeing Alone Feedback therapists were able to view their
patients WHO-5 graphs at any point during therapy through
touchscreens present in the treatment rooms.

4 In Wellbeing and Distress Feedback therapists were able to view
their patients WHO-5 and DI-5 graphs at any point during
therapy through touchscreens present in the treatment rooms.

5 A morning session of Day 5 is set aside for a thorough
discussion of feedback with printed graphs. The expected
response to treatment trajectories are available at any point in
time to the therapists via computer and there was no restriction
as to when therapists could review these charts.

8 K. Dyer et al.
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4.3 Chapter Discussion 

Chapter 4 presented a study of the effectiveness of a feedback system that 

used multiple monitoring measures, domain specific monitoring. The use of multiple 

monitoring measures was shown to improve affective psychological distress for 

patients who were not initially “on-track” for a positive outcome. The multiple 

monitoring measures used were the WHO-5 and DI-5. In a previous study feedback 

of patient wellbeing to clinicians and patients was shown to improve outcomes on 

existing outcome measures of depression for patients who were below their expected 

response to treatment trajectory for wellbeing (Newnham et al., 2010b). In the current 

study feedback of patient wellbeing was used as the control condition. Thus, the 

addition of feedback of patient affective psychological distress were shown to 

improve patient affective psychological distress for patients who had deviated from 

expected response to treatment trajectory for affective psychological distress. The 

findings of this study support the use of the DI-5 (development presented in Chapter 

2) in combination as monitoring measures. These findings also support the use of the 

expected response to treatment trajectories for the DI-5 and WHO-5 as these were 

used to categorize patients as “on-track” or “not-on-track”. 

In addition, this finding represents a more rigorous test of feedback as the 

patients were all participating in a well validated CBT treatment program (Manning et 

al., 1994; Page & Hooke, 2012) that had an existing successful implemented 

feedback system. These findings represents the first time that feedback using 

multiple monitoring measures simultaneously has been examined. These findings 

further demonstrate the use of multiple monitoring measures to improve patient 

outcomes, this is in contrast to existing studies that used the same measure to 

monitor patients and measure outcome. 

In addition to evaluating the effectiveness of the ROM and feedback, the 

impact of using different operationalizations of “alarm” cases was examined and 
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recommendations were provided for clinicians implementing routine outcome 

monitoring systems. Due to the highly variable nature of patient progress in therapy 

(Lutz et al., 2013) the requirement that patient’s begin therapy in the clinical range 

was relaxed. Using this updated categorization of “alarm” cases resulted in the 

finding that not on track patients experienced greater vitality when receiving 

feedback. In part based off this finding the use of a less stringent operationalization 

of “alarm” was recommended as the goal of feedback systems is the sensitivity to 

identify alarm cases rather than specificity. 

This study is the first to examine the use of multiple monitoring measures to 

improve outcome. Having shown that the use of multiple monitoring measures 

improves treatment outcomes suggests that this is an area that would benefit from 

future research. Specifically, monitoring patient outcomes using outcome measures 

from a variety of domains (e.g., psychological wellbeing and carbon monoxide levels 

for a smoking cessation program) may result in greater improvements than 

monitoring a single domain.  

In summary, a feedback system using multiple monitoring measures was 

shown to improve outcomes for not on track patients in excess of the improvement 

from a single monitoring measure. 
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5: General Discussion 
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5.1 Foreword 

Bridging science and practice for mental healthcare is a dynamic and ongoing 

process. A dynamic mental healthcare system must implement advances in 

knowledge and techniques as they become available. One method to implement 

these advances is the process of monitoring patient progress and providing feedback 

to the clinician and/or patient on the patient’s response to treatment. This method 

allows for the rapid testing of advances in treatment for individual patients. This 

ongoing assessment of patient’s mental health status in real time allows clinicians 

and patients to act upon unexpected deviations from the expected response to 

treatment. It allows clinicians to incorporate individual-specific knowledge with the 

treatment plan to achieve the goal of improving patient outcomes. 

 The current thesis aimed to address an important question for psychotherapy 

research using a patient-focused research methodology. Does monitoring and 

providing feedback from multiple measures of a patient’s psychological state improve 

their treatment outcome?  

To address this question, a series of studies investigated the feasibility of (i) 

monitoring multiple psychological domains, affective psychological distress and 

subjective wellbeing, (ii) development of expected response to treatment trajectories 

for multiple psychological domains, affective psychological distress and subjective 

wellbeing, and (iii) evaluating the effectiveness of an outcome monitoring and 

feedback system using affective psychological distress and subjective wellbeing in 

contrast to monitoring and feedback from subjective wellbeing alone. The specific 

findings from these studies are outlined below. 
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5.2 Findings 

Is improved mental health simply a reduction in distress?  

To improve treatment outcomes it is important to gather clinically meaningful 

information from a variety of sources. Various outcome measures are available for 

monitoring patient progress during treatment (for a brief guide see Overington & 

Ionita, 2012). However, as outlined in Chapter 2, for a variety of reasons these 

monitoring measures were found to be limited in their temporal resolution for the 

current project. Temporal resolution (daily administration), was a core component of 

the current project as treatment was provided daily. In the current treatment setting 

the World Health Organization’s five-item Wellbeing Index (WHO-5; Bech et al., 

1996; Newnham et al., 2010a) was initially used for outcome monitoring and 

feedback.  

One limitation to using a measure of positive wellbeing is that it may not 

capture a full range of psychopathology or psychological distress that patient’s 

experience. Poor mental health is characterized by decreases in subjective wellbeing 

and elevations in psychological distress thus, the addition of a monitoring measure 

focused on affective psychological distress provided a complementary outcome 

monitoring perspective to aid clinician judgment. Chapter 2 illustrated the 

development of a new outcome monitoring measure appropriate for repeated daily 

use for treatment intensive settings (e.g., day hospital and inpatient settings where 

treatment interventions may be daily). The newly constructed five-item Daily Index, 

DI-5 (Dyer et al., 2014a) was designed to monitor affective psychological distress. 

Chapter 2 describes the development and evaluation of the five-item Daily Index (DI-

5), an affective psychological distress monitoring measure. This monitoring measure 

was developed to be appropriate for the needs of the treatment setting, specifically 

the need for increased temporal resolution due to the intensive nature of treatment 

(i.e., daily). Thus, the development of a daily monitoring measure of affective 
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psychological distress allowed two theses to be examined. Firstly, what is the shape 

of change for individuals in daily group cognitive behavioral therapy? And secondly, 

does monitoring and feedback using multiple measures improve the effectiveness of 

treatment? 

As described in Chapter 2.2, the DI-5 outcome monitoring measure 

demonstrated strong psychometric properties within both a day hospital and student 

sample. The DI-5 exhibited reliability and convergent validity with existing measures 

of psychopathology and mental health. Clinical significance calculations revealed a 

cut-off score appropriate for the definition of recovery in a psychiatric sample. The 

findings and example spreadsheet described in Chapter 2.2 enables the 

straightforward execution of an affective psychological distress monitoring system in 

a variety of settings where treatment is provided daily. The provided Excel 

spreadsheet allows for dynamic benchmarks for clinicians to judge progress and 

outcome for individual patients when using the freely available DI-5 in mental 

healthcare. 

One often neglected psychometric consideration when constructing a 

monitoring measure is longitudinal measurement invariance, indeed the 

measurement invariance of existing monitoring measures has not been assessed. 

This concept is particularly important with regards to progress monitoring as 

interpretation of these measures must be consistent across multiple administrations 

(e.g., the duration of therapy). In addition there is evidence which suggests that 

patient’s responses to outcome measures differ between the beginning and end of 

psychotherapy on the Beck Depression Inventory (Fokkema, Smits, Kelderman, & 

Cuijpers, 2013). The DI-5 and WHO-5 are the first monitoring measures to have 

demonstrated acceptable levels of longitudinal measurement invariance. These 

findings suggest that changes in DI-5 and WHO-5 scores over time reflected a 

change in affective psychological distress and subjective wellbeing respectively, 

rather than some instability in the measurement properties over time. 
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Having established that the DI-5 performed acceptably as a measure of 

affective psychological distress it was further important to establish that the affective 

psychological distress domain was separable from the domain of subjective 

wellbeing. Using a confirmatory factor analytic methodology it was established that 

there was a moderate-large negatively correlated relationship between affective 

psychological distress and subjective wellbeing. This finding suggested that the use 

of both measures was important as they were capturing related but separate aspects 

of mental health. This finding further suggests that symptom amelioration as a result 

of treatment both reduces patient distress and works to instill positive wellbeing. 

Thus, both the DI-5 and WHO-5 were shown to provide information regarding 

separate domains of patient change in treatment. 

 The outcome score generated by traditional outcome monitoring systems is 

usually calculated from a composite of domains (e.g., psychological and 

interpersonal distress) often with these domains presented as subscales (Crits-

Christoph et al., 2012; Kelley & Bickman, 2009; Lambert & Shimokawa, 2011; 

Overington & Ionita, 2012; Shimokawa et al., 2010; Simon et al., 2012). Thus a 

broader assessment, monitoring and presentation of outcomes focusing on both 

amelioration of psychological distress and instillation of subjective wellbeing better 

aligns with the World Health Organization’s definition of health as a “state of 

complete physical, mental and social well-being and not merely the absence of 

disease or infirmity" (World Health Organization, 2006).  

Chapter 2 provides evidence that it is possible to frequently (e.g., daily) and 

routinely monitor changes in affective psychological distress and subjective 

wellbeing. Further it establishes that additional information is provided by monitoring 

outcome across a variety of domains separately rather than utilizing a composite of 

domains. Having established the benefits and properties of the DI-5 and WHO-5 

monitoring measures we then turned to examine the shape of change over treatment 

for these two measures. 



 116 

How do positive wellbeing and affective psychological distress change during 

treatment? 

The majority of outcome monitoring and feedback systems focus on 

assessing patient progress with regards to amelioration of symptoms/distress. These 

expected response to treatment trajectories are commonly defined using a negatively 

accelerated relationship between dose of treatment and symptomatic outcome as 

specified by Howard et al. (1986) as a log linear relationship. Despite this common 

practice there are competing suggestions for how expected response to treatment 

may look in a fixed treatment length setting, specifically linear (Barkham et al., 1996) 

and cubic (Baldwin et al., 2009) expected response to treatment may provide a more 

accurate mathematical description of change. Thus we examined all three previously 

suggested mathematical forms linear, log linear, and cubic expected response to 

treatment trajectories for both outcome monitoring measures. 

Chapter 3 described the testing of these models using a multilevel modeling 

methodology. Using this methodology the relationship between treatment dose and 

affective psychological distress was best specified as a log linear relationship. In 

addition to establishing the expected response to treatment relationship for affective 

psychological distress it was also necessary to examine the relationship between 

treatment dose and subjective wellbeing as different psychological constructs have 

been demonstrated to respond at different rates to treatment (Barkham et al., 1996; 

Barkham, Stiles, & Shapiro, 1993; Howard et al., 1993). The findings with regards to 

treatment dose and subjective wellbeing suggested that the relationship was best 

specified as cubic.  

These findings are important for two reasons, firstly as they indicate that 

although affective psychological distress and subjective wellbeing both improve early 

in treatment distress amelioration begins to flatten later in therapy. In contrast 

subjective wellbeing improves early in treatment, this is similar to suggestions from 

previous literature of a “remoralization” phase early in treatment reflecting patient 
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hope early in treatment. Our study further suggests that as distress in minimized 

further improvements in subjective wellbeing may be seen.  

Secondly, it is important to correctly specify the expected response to 

treatment curves for each domain as these trajectories are integral to the correct 

classification of individual patients. The incorrect classification of patients as ‘on-

track’ for a successful outcome may lead to increased rates of treatment dropout, 

poorer patient outcomes and increased dissatisfaction with treatment. Thus Chapter 

3 highlights the importance of testing for the appropriate trajectory to describe the 

relationship between dose of treatment and whatever outcome measure they are 

using. 

Chapter 2 established the importance and validity of using monitoring 

measures that tap separate domains relevant to patient improvement in treatment. 

Chapter 3 then built on this work by demonstrating the importance of generating 

expected response to treatment trajectories for monitoring measures from separate 

domains both to improve the accuracy of patient improvement classifications and to 

provide additional information regarding the theoretical underpinnings of change 

during psychotherapy. Having established the appropriateness of the monitoring 

measures and their expected response to treatment trajectories we next tested 

whether the use of multiple monitoring measures improved the effectiveness of an 

existing progress monitoring and feedback system. 

What effect does feedback from multiple measures have on clinical outcomes? 

Improvements resulting from progress feedback have been repeatedly 

demonstrated in randomized controlled trials with psychotherapy outpatients, which 

have been collected in meta-analyses (Lambert & Shimokawa, 2011; Reese, 

Norsworthy, & Rowlands, 2009; Shimokawa et al., 2010; Simon et al., 2012). The 

use of progress monitoring in addition to psychotherapy studied in a variety of 

naturalistic treatment settings. In addition, progress monitoring and feedback using 
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the WHO-5 resulted in improvement on outcome measures related to depression 

(Newnham et al., 2010b). In combination these findings suggest that progress 

monitoring results in improved patient outcomes in settings that vary from weekly 

individual outpatient treatment to daily day hospital group treatment.  

Having established previously (see Chapter 2 and 3) the benefits of 

assessing multiple domains and their trajectories previously we now move to testing 

the implementation of these findings to a progress monitoring and feedback system. 

Chapter 4 outlines the effectiveness of progress monitoring and feedback with 

feedback provided on subjective wellbeing and affective psychological distress.  

Extension of the feedback methodology to feedback from multiple outcome 

measures resulted in a significant improvement in clinical outcomes. Those patients 

who were ‘not on track’ for a positive treatment outcome demonstrated significantly 

greater improvements in affective psychological distress when given feedback on 

their progress for both outcome measures (i.e., WHO-5, subjective wellbeing, and 

DI-5, affective psychological distress) than those who received feedback on 

subjective wellbeing only. Thus the provision of additional feedback benefits patients 

who are less likely to a positive treatment outcome as compared with feedback from 

a single domain only. This finding suggests that whilst it is common practice within 

the progress monitoring literature to provide feedback and measure outcome using 

the a single measurement instrument (Harmon et al., 2007; Lambert, Whipple, 

Bishop, et al., 2002; Lambert, Whipple, et al., 2001; Whipple et al., 2003) 

consideration should be given to providing feedback from additional sources to 

patients and treatment providers. 

The current thesis builds on initial monitoring and feedback work done by 

Newnham et al. (2010b) who examined the effectiveness of providing feedback on 

patient subjective wellbeing progress to both clinicians and patients. This condition 

was used as the treatment as usual (TAU) sample for the current examination of the 

effectiveness of providing feedback on patient progress using the WHO-5 and DI-5 to 
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both clinicians and patients. The current study showed a small-medium improvement 

in the treatment effect ,with a TAU treatment effect of d = 1.07 and a feedback 

treatment effect of d = 1.25. This effect size is in line with improvements seen by the 

addition of feedback from a single domain to treatment as in a variety of settings 

(Bickman, Kelley, Breda, De Andrade, & Riemer, 2011; Byrne, Hooke, Newnham, & 

Page, 2012; Newnham et al., 2010b; Reese et al., 2009; Schuman, Slone, Reese, & 

Duncan, 2014; Simon et al., 2012). The finding that outcome monitoring and 

feedback results in improvement for not on track patients is a robust finding across a 

wide variety of contexts and the current thesis suggests feedback from an additional 

domain further improves upon these findings.  

When combining feedback from multiple domains into a single composite we 

may be losing valuable information that would allow for better tailoring of treatment to 

the individual patient. The goal of psychological treatment is to ameliorate distress 

and instill wellbeing for an agreed upon problem area. The introduction of domain 

specific feedback takes this agreement a step further by allowing the clinician and 

the patient to evaluate whether acceptable progress is being made within the area of 

concern. 

An extended feedback methodology involving feedback from multiple 

monitoring measures results in exponentially more complex feedback. As an 

example consider the potential options for feedback from a single monitoring 

measure where feedback options are (i) ‘off-track’, (ii) ‘on-track’, or (iii) returned to 

the healthy population. With the introduction of a second monitoring measure the 

feedback options now triple to nine potential feedback options. Thus, the introduction 

of a second monitoring measure provides a chance for more nuanced feedback, but 

this nuance comes at the cost of complexity in the feedback provided to patients. 

Thus the potential benefits of using multiple monitoring measures require careful 

consideration for the communication of feedback. 
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A second area of consideration for the implementation of multiple monitoring 

measures is the greater administrative burden though this can increasingly be offset 

through the use of information technologies (Batty et al., 2013). The present thesis 

adapted touch-screen technology to monitor patients’ subjective wellbeing and 

affective psychological distress during therapy, and provide real-time feedback. 

Some benefits of using touch-screens in the therapy rooms included: (i) increased 

engagement with the monitoring process for patients; (ii) greater reliability and 

efficiency for the process of data collection and collation, as data are automatically 

submitted and collated within an electronic database; (iii) minimizing the 

administrative burden on clinical staff; (iv) efficient production of feedback for 

clinicians and patients; and (v) the amount of missing data is reduced because the 

touch-screen requires completed responses to previous items in order to move to the 

next screen. Touch-screen technology is increasingly ubiquitous with an estimated 

11.19 million Australians owning smartphones (Australian Communications and 

Media Authority, 2013) and this raises the question of how information technologies 

can best complement clinical practice in future. 

 Mental healthcare in Australia continues to move towards an era of 

improvements base on outcomes information (National Mental Health Information 

Development Expert Advisory Panel, 2013). Psychiatric care accounts for a 

significant proportion of mental healthcare, and private hospitals account for one 

quarter of all psychiatric overnight admissions (Morris-Yates & Page, 2010). The 

findings of the thesis suggest that monitoring patient progress is highly achievable in 

Australian private psychiatric care and that the process improves clinical outcomes. 

As yet it remains unclear whether a total score or a series of indices is the best 

method to provide feedback. Which is a sub-question related to what is required for 

feedback to be effective? There are large limitations in our knowledge about the 

process of feedback in clinical settings, or how it is received and used to alter 

clinician and patient behavior. 
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5.3 Potential Future Research 

How can feedback effectiveness be improved?	

The process of feedback is intended to shape behavior in a desired direction. 

Feedback in psychotherapy communicates information about changes in patient 

mental health that have occurred, and ideally influences the probability and nature of 

its recurrence (Claiborn & Goodyear, 2005). Informal feedback is a behavior 

pervasive to all areas of life including psychotherapy, with progress monitoring and 

feedback a key element to many therapeutic approaches (Beck & Beck, 2011; 

Klerman, Weissman, Rounsaville, & Chevron, 1984). However formal feedback of 

outcome information to clinicians and patients is a relatively new technique that is still 

being explored. The feedback program outlined in Chapter 4 explored one possible 

improvement to existing progress monitoring and feedback methodologies, the 

addition of feedback from additional psychosocial domains.  

The findings presented in the current thesis demonstrated that multiple 

measures of outcome may be provided as feedback to clinicians and patients to 

improve the effectiveness of the outcome monitoring and feedback process. The use 

of multiple sources for feedback suggests a way forward for a number of other 

research studies which are beginning to monitor multiple outcomes but are not 

providing formal feedback on these measures. One such example drawn from the 

current research concerns research with an eating disordered population (Simon et 

al., 2013). Simon’s study examined the effectiveness of outcome monitoring and 

feedback using the OQ-45 for mental health, an additional outcome measure at the 

conclusion of treatment was change in body mass index (BMI) towards the normal 

weight range. The rationale was that improvements in mental health resulting from 

feedback of OQ-45 scores would result in greater improvements in BMI. This study 

found that mental health outcomes were improved though corresponding 
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improvements were not found for patient BMI. Our study suggests that the omission 

of monitoring and feedback on this highly relevant outcome may have driven the lack 

of corresponding improvement. Thus, patient improvements in BMI could be 

facilitated by constructing a BMI progress monitoring system and presenting this in 

concert with the existing mental health progress monitoring and feedback system 

(OQ-45). 

As patient monitoring and feedback research is still early in its development 

there are yet to be studies where feedback is provided on a domain and change is 

assessed across multiple domains. The studies presented in the current thesis 

suggest that it is a possibility that feedback is effective only on the domain for which 

feedback is provided. This idea is further supported by the previously discussed 

study which showed improved mental health outcomes and no change to patient BMI 

when feedback was only provided on mental health outcomes (Simon et al., 2013). In 

combination the current study and the research by Simon and colleagues (2013) 

suggest that a fruitful area for future research would be to examine the question of 

whether data collection and feedback only result in change for the domain for which 

data is collected and feedback provided.  

In addition to considering the appropriate domains to monitor and provide 

feedback on a number of contextual factors may influence this effectiveness. One 

such are to consider is the treatment setting, for example individual or group 

psychotherapy. Thus, another potentially fruitful area for further research is the 

qualitative experience of group psychotherapy members who receive feedback from 

multiple sources. Group psychotherapy is inherently a social experience, and implicit 

feedback occurs continuously at all levels of dynamic interaction. However, the 

formal monitoring of progress and individualized feedback to group members adds a 

complexity that has only begun to be examined for individual therapy (de Jong et al., 

2012; Simon et al., 2012). It is unclear whether members compare their progress 

with others (in that particular group), and whether this impacts upon their personal 
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interpretation. In addition, motivation and expectations for therapy may impact upon 

one’s interpretation of feedback. Feedback programs have now demonstrated 

effectiveness in outpatient and inpatient settings, and with individual and group 

therapies and are now moving to broader implementation (Mellor-Clark, Cross, 

Macdonald, & Skjulsvik, 2014). Thus, future research should examine patient and 

clinicians qualitative experiences of feedback process with the goal of improving the 

effectiveness of outcome monitoring and feedback.  

 

5.4 General Conclusions 

 There is a clear and pressing need for broader implementation of outcome 

monitoring and feedback methodologies in mental healthcare. The current thesis 

outlined the need to extend the use of outcome measures to include progress 

monitoring and feedback from multiple domains. To do this we set out to answer 

whether multiple measures of outcome could provide additional useful information, 

whether expected response to treatment trajectories for these multiple domains 

provided additional useful information, and whether feedback from multiple domains 

improved rather than a single domain improved feedback effectiveness. We 

demonstrated the construction and validation of an appropriate brief progress 

monitoring instrument, the DI-5, and that additional information was provided when it 

was paired with a measure of subjective wellbeing. We then demonstrated that these 

monitoring measures showed different rates of change at different periods in 

treatment, providing unique information to the therapist and patients. Finally, we 

demonstrated that the extension of subjective wellbeing outcome monitoring and 

feedback with affective psychological distress outcome monitoring and feedback was 

effective in improving patient outcomes. Overall, the present thesis serves to 

demonstrate the importance of clinicians using feedback from multiple sources and 
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integrating it using treatment trajectories that reflect the expected pattern of change 

for the relevant constructs.  
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6: Appendices 

Appendix 1. How to use the Daily Index 5 Monitoring Spreadsheet5 

The DI-5-MS was designed to complement the use of the Daily Index 5 (DI-5; Dyer, 

Hooke, & Page, 2013) as a monitoring system for mental health providers. The DI-5-

MS contains 3 Excel worksheets (i) INPUT, (ii) Therapist Graph, and (iii) Therapist 

Graph (B&W). Worksheets (i) and (ii) will be discussed in detail regarding how to 

enter the information of a given patient/client/service recipient and how to interpret 

the output provided by the DI-5-MS whose function will be discussed. Worksheet (iii) 

is a greyscale reproduction of the Therapist Graph shown in worksheet (ii) that is 

appropriate for printing should that be necessary. Worksheet (i), INPUT, is the only 

worksheet that the therapist should need to edit with Worksheets (ii) & (iii) providing 

graphs of the information that is entered in worksheet (i). 

 

INPUT (Worksheet 1) 

Item entry. 

The top left hand corner of the worksheet shows the DI-5 items in individual rows 

with a Total on the row beneath the items. The next 2 columns, “Pre” and “Post” are 

populated from the columns included under the “Assessment Occasion” heading. 

Under this heading there is space for 25 assessments. Each time the 

patient/client/service recipient is assessed using the DI-5 their scores should be 

entered in the numbered columns with their score for each item given on the 

appropriate row. When item scores are entered, the worksheet will calculate the 

Total for that assessment occasion.  

                                                
5 Note. The worksheet is currently locked for editing so that values are not accidently 

deleted or removed. Should you wish to edit the spreadsheet the password to unlock 

is DI-5_MS. 
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Once the scores for Assessment Occasion 1 are entered the “Pre” column will be 

populated (note there is no need to enter data in the “Pre” column simply enter your 

first assessment in Assessment Occasion 1 column). With data populating the “Pre” 

column the “Improved Boundary” and “Deteriorated Boundary” rows for this patient 

are calculated and these cells are populated. 

 Once the scores for Assessment Occasion 2 (onward) are entered the “Post” 

column will be populated (note there is no need to enter data in the “Post” column 

simply enter your second and subsequent assessment(s) in the appropriate 

Assessment Occasion column and this column will update to the latest assessment). 

With data populating the “Post” column the “Reliable Change Index” row will 

populate. 

Additional Values in INPUT worksheet. 

 The Values taken from Manuscript: (Dyer, K., Hooke, G. R., & Page, A. C. 

(2013) Daily Monitoring of Mental Health Outcomes: Development and 

Psychometrics of the Five-Item Daily Index, Manuscript Submitted for Publication) 

include the Reliability of Measure, Standard Deviation (nonclinical), Standard 

Deviation (clinical), Mean (nonclinical), and Mean (clinical). For more information 

please see the manuscript. 

 These values are used to calculate the necessary values to evaluate the 

Clinical Significance of the patient/client/service recipient’s change using criteria 

developed by Jacobson and Truax (1991). For more information about how these 

values are calculated and can be interpreted refer Dyer, Hooke & Page (2013) and 

Jacobson & Truax (1991). 

 

 

Therapist Graph (Worksheet 2) 

 As values are entered into the INPUT worksheet the graph contained in 

Therapist Graph will be populated in 2 ways. Firstly, the horizontal bands 
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(Deteriorating, Potential for Change, Improving, and Healthy Range) will be 

calculated and their respective ranges will be represented. Secondly, a data point 

(black) will appear for Session 1. As further values are entered the 

patient/client/service recipient’s change trajectory will be plotted (and overlaid) on the 

horizontal bands. 

Horizontal Bands. 

 The horizontal bands are named in a fashion that makes this graph 

appropriate for client viewing should the Therapist feel there is benefit. The horizontal 

bands reflect the 4 categories of clinically significant therapeutic change commonly 

reported (Jacobson & Truax, 1991). 

 

Deteriorating  =  Deteriorated 

Potential for Change = No Change 

Improving  = Improved 

Healthy Range = Functional/Nonclinical population 
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Appendix 2. Daily Index 5 Questionnaire 

DAILY INDEX 

 

Please indicate for each of the five statements which is closest to how you 

have been feeling over the last day. 

 

Example:  If you have felt anxious more than half of the time during the last 

day, please circle the number 3. 

 

Over the previous day 
At no 

time 

Some 

of the 

time 

Less 

than 

half of 

the 

time 

More 

than 

half of 

the 

time 

Most 

of the 

time 

All of 

the 

time 

I have felt anxious 0 1 2 3 4 5 

I have felt depressed 0 1 2 3 4 5 

I have felt worthless 0 1 2 3 4 5 

I have thoughts about 

killing myself 
0 1 2 3 4 5 

I have felt that I am not 

coping 
0 1 2 3 4 5 
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