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Abstract

Background: A premise of cognitive behavioural treatment is that individuals make cognitive, behavioural and situational changes prompted by interventions and that these changes bring about improvements in targeted outcomes.   Aims: The present project set out to provide reliability and validity information for a brief scale of therapeutically induced change.  Methods:  Two hundred and eighty one participants, comprising three samples who took part in three different intervention studies, completed items relating to cognitive, behavioural and situational changes and completed measures relating to the intervention in which they participated.  Results: Exploratory and confirmatory factor analyses suggested the process of change resulting from interventions might be conceptualized as a unified construct.  The internal consistency of the scale assessing therapeutically induced change was high in the three samples.  The scale showed evidence of validity through association with (1) more involvement in an intervention (2) reporting that an intervention was meaningful (3) being instructed to incorporate insights gained from an intervention into one’s daily life (4) greater decreases in psychological distress and negative affect from pre- intervention to post-intervention, and (5) greater increases in positive affect from pre-intervention to post-intervention.  Conclusions:  The therapeutically-induced change scale may have utility as a process measure in various interventions.
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A core aim of many cognitive behavioural intervention approaches is to induce changes in individuals’ thinking, behaviours, and choice of situations in order to bring about improvements (Beck, 1995; Craske, 2009; Dobson & Dobson, 2009).  An essential element of most cognitive behavioural approaches is the generalization to daily life of what the individual learns through the intervention (Dobson & Dobson, 2009; Kazantzis, Deane & Ronan, 2000; Kazantzis & L’Abate, 2007).  For example, a client with symptoms of depression might be encouraged to use reappraisal to change negative thinking patterns, engage in physical exercise, and make changes in a stressful work situation.  The learning of techniques for making such cognitive, behavioural, and situational changes may be the focus of therapeutic sessions.  The client may then be encouraged to incorporate these techniques in his or her daily functioning.    

Many empirical studies have shown the effectiveness of cognitive behavioural approaches for a variety of problems.  Cognitive behavioural interventions have helped individuals suffering from problems including anxiety or depression, chronic pain, and relationship difficulties  (Butler, Chapman, Forman, & Beck, 2006), and have been delivered through a variety of modalities, ranging from individual or group therapy with a therapist (Burlingame, MacKenzie, & Strauss, 2004), to computer delivered interventions (Reger & Gahm, 2009), to bibliotherapy (Gregory, Schwer-Canning, Lee, Tracy, &  Wise, 2004).   Changes in thoughts, behaviours and situations are important processes in cognitive-behavioural interventions, but other processes, such as a client’s relationship with a therapist can also impact outcomes (Persons & Burns, 1985). 
Further, different cognitive-behavioural approaches may propose somewhat different mechanisms of change.  Problem solving therapy (D'Zurilla, & Nezu, 2006) may favour prompting situational changes, such as changing jobs, that can lower distress.  Behavioural therapy (Clark, 2004) may focus on prompting behaviour changes, such as going toward what one fears.  Cognitive therapy (Beck, Rush, Shaw, & Emery, 1979) may prompt changes such as looking at a failure as a learning opportunity.

Changes in the outcome variable targeted by cognitive behavioural approaches, such as psychological distress or pain, generally assess the effectiveness of cognitive behavioural interventions.  Some therapeutic process variables, such as compliance with homework assignments (Kazantzis & L’Abate, 2007), may mediate the impact of an intervention on the outcome variable.  Other process variables previously studied include level of client engagement in treatment (Orlinsky, Helge Ronnestad, & Willutzki, 2004), changes in cognition (Furlong & Oei, 2002), stage of change, in problem solving orientation (Warmerdam, van Straten, Jongsma, Twisk, & Cuijpers, 2010), and self-efficacy for overcoming a problem (Bandura, 1997).  Such process variables are associated with treatment outcomes (e.g., Bandura, 1997; Furlong & Oei, 2002; Orlinsky et al., 2004).  
Reliable and valid measures of specific aspects of change processes have been developed.  For example, the Children's Automatic Thoughts Scale (Schniering & Rapee, 2002) assesses negative self-statements and the Dysfunctional Attitudes Scale (Nelson, Stern, & Chicchetti, 1992) assesses maladaptive thinking in individuals with depression.  Measures such as the Depression Coping Self-efficacy Scale (Tucker, Brust, & Richardson, 2002) assess confidence for dealing with psychological problems.   Some process measures, such as the Stages of Change Scale (McConnaughy, Prochaska, & Velicer, 1983), which focuses on the stages of pre-contemplation, contemplation, action and maintenance, assess temporal aspects of change.  

Cognitive behavioural theory (Beck, 1995; Craske, 2009; Dobson & Dobson, 2009) postulates that changes made in thoughts, behaviours and situational choices are important process variables.  The more such changes an individual makes because of an intervention, the more change one would expect in the outcome targeted by the intervention.   A brief, reliable and valid measure of overall changes made in thoughts, behaviours and situational choices in response to interventions would be useful for both researchers and practitioners.   The present paper describes the development of such a brief measure of treatment-related overall cognitive, behavioural, and situation change and presents preliminary reliability and validity information for the scale.
Methods

Item Development

Items were theoretically derived from literature on cognitive behavioural theory and therapy.  The following three items assessed core dimensions of cognitive behavioural approaches to inducing change:  “To what extent did [insert name of intervention] lead you to change your thinking (your attitudes, how you think, what you believe)? “, “To what extent did [intervention] lead you to change what you did or how you acted or behaved?” and “To what extent did [intervention] lead you to change some situation?”  Respondents rated each item on a seven-point scale on which a “1” represents “not at all”, a 2 represents “slightly”, a 3 represents “between slightly and moderately”, a 4 represents “moderately”, a 5 represents “between moderately and very much”, a 6 represents “very much” and a “7” represents “extremely.”
Participants, Procedure and Measures


Sample One. One hundred and nine participants (average age 43.62, SD=13.16) who participated in a study (Green & Malouff, 2007) focusing on the effect of bibliotherapy through use of self-help books and who had used self-help books to try to overcome a problem or otherwise improve an aspect of their lives rated the three items in relation to the self-help book they had used after they had completed their use of the book.  The problems for which participants sought help ranged from depression, to eating disorders, to relationship difficulties.  Participants also rated to what extent they had involved themselves in the bibliotherapy and how much improvement had resulted from the bibliotherapy.   


Sample Two.  In this study 188 participants (average age 45.02, SD=15.46) who took part in an intervention study (Schutte, Searle, Meade & Dark, in press) examining the effect of expressive writing rated the three items in relation to the effect of the expressive writing after completion of the expressive writing intervention.  Participants did not have a specific problem they wanted to overcome, but wanted to increase their well-being. Participants also rated how meaningful the writing was to them.  In this expressive writing study, participants were randomly assigned to conditions.  One condition explicitly instructed participants to try to incorporate insights gained from the expressive writing into their daily lives; the other condition did not.   Participants reported their positive and negative affect on the Positive and Negative Affect Schedules (Watson, Clark & Tellegen, 1988), using the past- week time instructions, before the three-day-long intervention and again a week later.  
Sample Three.  The participants in this sample all suffered from tinnitus (Malouff, Noble, Schutte, & Bhullar, 2010).  Participants in an intervention group of 54 (average age 59.07, SD=12.05) rated the three items in relation to the effect of using exercises described in a cognitive behaviourally-based book containing a variety of cognitive-behavioural  exercises designed to lessen the psychological distress that can be associated with tinnitus.  Participants in the intervention condition rated the three items two months after receiving the book, at which time they had completed the exercises.  This study also included a control group of participants suffering from tinnitus who were not given the exercises and therefore were not asked to rate the items.  The participants all completed the GHQ-12 (Goldberg & Williams, 1988), a measure of general psychological distress, as well as the three items before and after the intervention.  
Results

Overview of Analyses



An exploratory factor analysis conducted with one sample of participants explored how the items grouped together.  A confirmatory factor analysis of another sample examined whether this grouping replicated.  The close association of the three items suggested a three item therapeutic change measure.  Internal consistency, assessed by Cronbach’s alpha in three samples, provided further psychometric information regarding the psychometric properties of the scale comprised of the three change items.  Descriptive information, including means and standard deviations, and the relationship of scale scores with gender and age, were calculated for three samples. Information regarding the validity of the measure included associations between involvement in an intervention and perceived meaningfulness of an intervention and scale scores, differences in scale scores between participants randomly assigned to receive instructions to incorporate benefits of an intervention and scale scores of those who did not receive such instructions, and associations between scale scores and amount of improvement in an outcome measure.  
Factor Structure
An exploratory factor analysis with promax rotation and principle axis factoring examined the factor solution of the scale for the sample of 109 participants in the bibliotherapy study.  As all three change items assess typical intervention-induced changes, one would expect the three change items to be related and promax rotations allow factors to intercorrelate.  Costello and Osborne (2005) recommend at least three items for a factor. The sample size follows the recommendation of Costello and Osborne (2005) to have at least a 20 participant to one item ratio for exploratory factor analysis.  The Scree plot and Eigenvalues indicated a one-factor solution.  The first factor had an Eigenvalue of 2.38 and accounted for 79% of the variance.  The other two factors had Eigenvalues of less than .40.   The respective loadings of the three items on the first factor were .85 for change in behaviour, .82 for change in thinking, and .82 for change in situations.
A maximum likelihood confirmatory factor analysis using AMOS examined the replicability of the one-factor structure for the sample of 188 participants in the expressive writing study.   According to Tabachnik and Fidell (2001) a sample size of about 200 is adequate for testing small to medium confirmatory models.  Following Kenny, Kashy, and Bolger (1998), paths specified the values identified by the exploratory factor analysis.   
Approximate rules of fit are that a model fits well if the chi-square is non-significant, the three fit indices are greater than .90 to .95, and the RMSEA does not exceed .05 to .06 (Lucas & Fujita, 2000; Hu & Bentler, 1999).   The results were that the chi-square equalled 5.43, p=.06; the three fit indices were IFI=.99, TLI=.97, CFI=.99; and the RMSEA was .09.  Hence, the confirmatory factor analyses met the standard of the absolute fit statistic, chi-square,  met the standard of the IFI, met the standard of the TLI,  met the standard of the CFI, and almost met the RMSEA population discrepancy standard, falling in an area that is sometimes called marginal (Loehlin, 1998).   These results supported a one-factor solution and provide support for the creation of a three-item Therapeutically-Induced Change Scale.  
Internal Consistency

 
The internal consistency of the scale, as assessed by Cronbach’s alpha, was .87 for the participants in the bibliotherapy study, .90 for the participants in the expressive writing study, and also .90 for the participants in the tinnitus study.
Descriptive Information for the Therapeutically-Induced Change Scale


Table 1 shows total means and standard deviations for the scale for three samples and shows scores for men and women.   There was no significant difference between the scores of men and women in the bibliotherapy sample, t (105) =1.31, p=.19, or the tinnitus sample, t (52) =.22, p=.83.  Women scored significantly higher than men did in the expressive writing sample, t (186) =2.39, p=.018.


Age was not related to scores on the scale in the bibliotherapy study sample, r (106) =.13, p=.19 or in the tinnitus study sample, r (53) =-.05, p=.71.  In the expressive writing sample, younger participants scores higher on the scale than older participants, r (187) =-.25, p=.001.
Validity

The more participants in the bibliotherapy study reported involving themselves in the strategies described in the bibliotherapy book, the higher they scored on the scale, r (85) =.74, p=.001.   The more meaningful participants in the expressive writing study reported their writing to be, the higher they scored on the scale, r (187) =.60, p=.001.    
In the expressive writing study, one of the writing instruction conditions directed participants to incorporate what they gained from the writing into their daily lives.  The participants who received these instructions scored significantly higher (M=10.58, SD=4.59) on the scale than those not given these instructions (M=8.87, SD=4.53), t (186) =2.58, p=.01.
For participants in the bibliotherapy study, the higher their scale score, the greater the improvement in the problem for which they used a self-help book, r (84) =.73, p=.001.  The higher participants in the intervention condition of the tinnitus study scored on the scale, the greater their reduction in psychological distress from pre-test to post-test, r(53)=.39, p=.004. The higher participants in the expressive writing study scored on the scale, the greater their increase in positive affect from pre-test to post-test r(185)=.22, p=.003 and the greater their reduction in negative affect r(184)=.24, p=.001.
Discussion


A premise of cognitive behavioural intervention approaches is that individuals will make cognitive, behavioural and situational changes prompted by an intervention and that these changes will bring about changes in an outcome variable, such as psychological distress.   Exploratory and confirmatory factor analyses showed that self-rated cognitive, behavioural and situational changes made as a result of an intervention loaded on one factor.  Internal consistency of the resulting three-item scale assessing therapeutically induced change was high in three samples. These results indicate that it is reasonable to conceptualize the Therapeutically-Induced Change Scale as measuring a unified construct.


The three-item measure of therapeutically induced change showed the following evidence of validity.  Higher scores on the scale were associated with (1)  more involvement in an intervention (2) reporting that an intervention was meaningful (3) being instructed to incorporate insights gained from an intervention into one’s daily life (4) greater decreases in psychological distress and negative affect  from pre- intervention to post-intervention, and (5) greater increases in positive affect from pre-intervention to post-intervention. Overall, the results provide preliminary evidence of reliability and validity for the new measure. The measure may have potential for use in treatment studies and clinical practice.

The measure is conceptualised as a process measure of change.  In some instances change in cognitions, behaviours or situations may be the aim of an intervention.  In such instances, the new brief measure could be used as an assessment of outcome.  However, most interventions aim to achieve more specific outcomes, such as a reduction in depression or an increase in relationship satisfaction.  For such interventions, assessment of changes in cognition, behaviour and situations the individual ascribes to the intervention give will give insight into the process that may mediate between the intervention and the outcome. 


Limitations of the scale include that respondents may not have full insight into their changes processes, making it difficult for them to give accurate self-reports. Participants in the present samples rated change processes at the end of the interventions, and thus may have experienced retrospective biases.  Future research might ask participants to report change processes during the course of an intervention.  

The psychometric properties of the scale were examined in three samples with a limited number of interventions and limited number of target outcomes.    The utility of the scale remains to be examined for different populations, and for different target outcomes.  It would be particularly useful to examine the scale in relation to non self-report outcomes, such as clinician ratings in the case of an intervention intended to decrease depression, or employment gained in the case of an intervention aimed at aiding unemployed individuals secure work. 

Future research might explore the utility of the Therapeutically-Induced Change Scale in assessing cognitive, behavioural and situational changes made as a result of an intervention for different types of interventions, including ones delivered directly by a clinician, with different populations, and for different types of target outcomes.  Future research might also explore the usefulness of the scale as a brief assessment given by practitioners to clients to chart the extent to which clients made changes in their daily lives as a result of treatment.
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Table 1

Means and Standard Deviations for the Therapeutically-Induced Change Scale

	Sample
	Total Sample

Mean     SD      N
	Women

Mean       SD      N
	Men

 Mean      SD     N

	Bibliotherapy 
	12.03  4.17       109
	12.28    4.19      90     
	10.90    3.97     19

	Expressive Writing 
	9.70    4.63     188
	10.156   4.69    141
	8.32    4.20      47

	Tinnitus 
	7.91    4.47       54
	7.77      4.78     26
	8.04    4.26      28


