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Background: Research shows that motivational interviewing (MI) is effective in reducing client problem behaviours, including health-related behaviours. Questions remain about the relationship between training professionals in MI skills, acquisition of the skills, and subsequent client outcomes.  Aims: The current study addressed this lack by training two health practitioners (Diabetes Nurse Educators; DNE) in MI and evaluated the effects of this training on both practitioner and patient behaviour when MI was delivered in a clinical settting with patients experiencing diabetes self-management difficulties.  Method: Comparisons were made between the practitioners’ skills in a baseline condition (Patient Education; PE) and after training in Motivational Enhancement Therapy (MET), a four session form of MI.  At the same time, the effects of the two interventions on patient in-session behaviour were compared.  Practitioner and patient data were obtained from randomly selected audiotapes (one from each patient) rated by an independent rater blind to condition on a range of rating scales, and transcripts of all PE and MET sessions independently coded using the Motivational Interviewing Skills Code to derive therapist and client behaviour counts.  Results: Compared with their baseline performance, the practitioners when trained to practice MET, behaved in ways consistent with MI, and this evoked in-session behaviour from the patients consistent with emergent MI theory.  Conclusions: The results suggest that the MI training was effective.
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Motivational Interviewing Training: Effects on Practitioner and Patient Behaviour
Motivational interviewing (MI) is a means of “helping to free people from the ambivalence which entraps them in repetitive cycles of self-defeating or self-destructive behaviour” (Rollnick & Miller, 2002, p.41).  While MI has developed, with specific, trainable therapist behaviours (techniques) identified as characteristic of MI (Rollnick & Miller, 1995), MI is not just a set of techniques, but a skilled style of counseling that requires careful training (Miller, Yahne, Moyers, Martineez & Pirritano, 2004) and consistent performance. 

Since the early 1980s there has been increasing interest in MI, with a exponential growth in MI studies since 1997.  As a result MI has been shown to produce significant change in a range of health behaviours, particularly alcohol abuse (Hettema, Steele & Miller, 2005; Rubak, Sandbaek, Lauritzen & Christenson, 2005; Knight, McGowan, Dickens & Bundy, 2006; Matins & McNeil, 2009).  There is also growing evidence supporting propositions made from emergent MI theory.  

Emergent MI theory posits that MI will increase client change talk and minimise resistance, and that the extent to which clients verbally defend the problematic behaviour (i.e.,display resistance) will be inversely related to behaviour change.  Miller, Benefield and Tonigan (1993) found that problem drinkers randomly assigned to MI showed 111% more change talk than problem drinkers who received directive confrontative counseling.  In contrast, problem drinkers randomly assigned to a confront/direct intervention showed 78% more resistance than those receiving MI.   Furthermore, level of resistance during intervention predicted poor outcome (i.e., lack of improvement in drinking behaviour).  These findings have been further supported through psycholinguistic analysis of MI (Amrhein, Miller, Yahne, Palmer & Fulcher, 2003) which showed robust atypical increases in change talk and decreases in commitment to drug use during MI, with verbal commitment to drug use during MI predicting continued drug use.
It is also posited that the extent to which clients verbally argue for change (i.e., exhibit change talk) will be directly related to behaviour change.  Amrhein et al.’s  (2003) research suggests that what is important is not just the frequency of change talk, but rather the strength with which change aspirations and decisions are expressed, with the most predictive client speech occuring at the end of the session.

Furthermore, it is suggested that the resolution of ambivalence in a particular direction is influenced by the clinician’s differential reinforcement of client speech.  This is supported by Sellman, Sullivan, Dore, Adamson and MacEwan (2001) who found that MI produced superior outcomes to a non-directive patient-centred intervention.  This finding suggests that what facilitates behaviour change in MI is its focus on eliciting client change talk and using reflective listening to selectively reinforce it, rather than MI simply being an intervention that is patient-centred. 

Over the last 10 years MI researchers have begun to focus on MI training, and measures of evaluating clinician adherence and competence in MI have been developed.  In their systematic review of measures of fidelity in MI Madson and Campbell (2006) conclude that the Motivational Interviewing Skills Code (MISC) can be used consistently by raters to provide information useful for deconstructing the interaction between clients and practitioners, as it not only is a measure of proficiency in using MI, but also includes measures of client behaviour that are predictive of client behaviour change. Full MISC coding requires at least three reviews of any recording, and requires considerable training time for raters as well as time performing the actual coding   (Moyers, Miller & Hendrickson, 2005).  Perhaps because of this complexity, few studies have utilised the MISC to evaluate MI training.  Additionally, despite the increased interest and application of MI to the area of health behaviour change (Britt, Hudson & Blampied, 2004), only one of these studies (Brug, et al., 2007) comprised an evaluation of training of health practitioners specifically, using a modified form of the MISC coding the practitioner behaviour counts from transcripts of sessions.
A recent systematic review of 27 MI training studies (Madson, Loignon & Lane, 2009) concluded that while overall ‘training results were favorable’ (p.105), with about a third of these studies using more objective measures such as the MISC, only a few (n = 4) of these studies examined the effect on client outcomes, and only four of these studies included MI training comprising of a workshop plus supervision or ongoing coaching.  
Some form of ongoing supervision or coaching post-training seems particularly important not just to facilitate the continued development of MI skills but also to facilitate the transfer of these skills from training to clinical practice.   Miller et al. (2004), for example,  in a randomised controlled trial (RCT) to evaluate methods of training MI (workshop only, workshop plus feedback, workshop plus coaching, workshop plus feedback and coaching, self-training control) found that only the groups that received feedback and/or coaching in addition to the workshop met the standard for proficient MI (global spirit and % MI consistent responses) at 4- and 8-month follow-up, but that client responses at 4-months follow-up changed in the expected direction post-training, with less resistance and more change talk, for the workshop plus feedback and coaching group, suggesting the importance of ongoing coaching or supervision post-training for both practitioner behaviour and client response.  Similarly, Brug et al.’s (2007) results suggest that MI training can induce changes consistent with MI practice among dietitians in a clinical setting, but that, similar to Miller et al. (2004), continued training opportunities after the initial two day MI workshop produced the greatest change in the dietitians’ practice, and it was only then that there was a change (i.e., increased change talk) in the patients’ behaviour.   

The current pilot study evaluated the effect of MI training that comprising a two day workshop plus ongoing feedback and supervision regarding both health practitioner (Diabete Nurse Educators; DNEs) and patient behaviour  in a clinical setting where the DNEs served individuals experiencing difficulty with diabetes self-management.   The study included an analysis of the entire consultation and four sessions per practitioner-patient unit using the MISC and ratings of  signs of resistance and readiness to change exhibited by the client in-session.   The study, therefore, provides an evaluation of the transfer of MI skills into the clinical setting, and the effect of this on client behaviour.
Method

Procedure
The data were collected as part of a larger study evaluating the effectiveness of motivational enhancement therapy (MET), a four session form of MI, in enhancing diabetes self-management (Britt, 2008).  The research comprised two main parts.  Part 1 evaluated the effectiveness of Patient Education (PE), the then standard, treatment-as-usual, intervention, and then in Part 2, MET’s impact in improving diabetes self-management was evaluated. 


For the PE study, the practitioners were asked to provide PE as per their standard practice.  As such, the timing, duration and number of sessions were at their discretion.  In contrast, for the MET study, the practitioners were instructed to provide four sessions (maximum of 40 minutes for each session) of MET, conducted over eight weeks (i.e., appointments in week 1, 2, 4, and 6).  

Participants

The study was conducted at and outpatient diabetes service accepting referrals from primary medical practitioners throughout a major metropolitan area and adjacent rural areas).   The practitioners were two DNEs who had considerable experience working with diabetes.  They had both worked in diabetes for nine years and had been registered as nurses for 23 and 25 years, respectively.
There were a total of 18 patient participants, nine in each part (i.e., receiving PE or MET).  Patients (aged 16-69 years) who had been referred to DNEs for further assistance with managing their diabetes (Type 1 or Type 2), and who had been diagnosed with diabetes for at least 12 months, were approached regarding participation in the study.  Patients were received as consecutive referrals rather than randomly assigned to intervention, and all continued to receive medical treatment throughout the study from their primary medical practitioner.  Random assignment was considered ethically inappropriate as this would have required patients assigned to MET to wait a considerable period of time (i.e., while the PE participants received treatment and then for the DNEs to receive training in MI) before receiving treatment.  Note, however, that while the participants were not randomly assigned, there was no researcher bias in their selection in that consecutive referrals were approached regarding participation in the study.
Initially, 16 consecutive referrals were approached regarding participation in the PE study.  Of these, five declined to participate.  Another two agreed to participate but subsequently withdrew, one because it was considered best for her health care that she received alternative intervention, and the other because he did not wish to change to the blood glucose meter being used for the research.  

Once the intervention phase of the PE study had been completed and the practitioners had received training in MET, another 16 consecutive referrals were approached regarding participation in the MET study.  Of these, four declined to participate.  Another three agreed to participate but subsequently withdrew - one because of work commitments and two because they no longer wished to receive intervention from the centre.  
Patients who agreed to participate in the study and who completed PE tended to be female Caucasians with Type 2 diabetes, with more males declining to participate in the study.  The age range for those who completed PE was 31-64 years, with a similar mean age to those who declined participation (Table 1).

INSERT TABLE 1

Patients, mostly Caucasians, with Type 1 or Type 2 diabetes, of either gender, completed MET, but more patients with Type 2 diabetes declined participation.  The mean age for those completing MET was nine years lower than those who declined participation, but similar to those who withdrew from the study (Table 1).  There was a statistically significant difference between the PE and MET patients in terms of age (Table 1), with the MET patients (95% CI=34-54 years of age) being younger than the PE patients (95% CI=43-55 years).  

DNE Training in MI
The MI-training workshop was conducted over two days (a total of 12 hours) by two trainers experienced in training MI (one of whom was the first author).  The training was consistent with recommendations of Miller and Rollnick (2002) regarding training MI and adult education models (Kolb, 1984, Knowles, 1973; Reece & Walker, 1997), with the training reflecting domains of learning, the importance of experiential learning cycles, and the need to match teaching strategy to specific learning objectives.  Hence, the training consisted of didactic teaching, modeling by the trainers, video-taped demonstrations, and role-playing (using everyday clinical experiences) with feedback.  Additionally, the DNEs were referred to Rollnick, Mason and Butler (1999) as a resource book.  

Considerable time was spent in training on the rationale for, and spirit and principles of, MI.   The aim was to affect cognitive change in the DNEs, such that there was a shift in their perceptions about the importance of MI and whether it would be helpful and relevant to their practice.    Another main focus of the training was on developing reflective listening skills.  It was only after the practitioners had demonstrated increased proficiency in the basic skills of open-ended questions, affirmation, reflections and summarizing, that any specific MI strategies were taught.

The process of training modeled the process (i.e., spirit, principles, skills and strategies) of MI, with the trainers conveying “a respect for and curiosity about the learning needs and perspectives” of the practitioners and facilitating a learning environment that had “a collaborative, exploratory feeling” (Miller & Rollnick, 2002, p.186).  The training was also consistent with the guiding principles for MI training suggested by Miller and Rollnick (2002).  This included listening “to the experiences, concerns and expectations” (Miller & Rollnick, 2002 p.187) of the practitioners, expecting and tolerating disagreement and ambivalence, with focus on learning how to do MI (not just learning about it).  
Design and Measures
All intervention sessions by the DNEs delivering both PE and MET were audio-taped.  This permitted the analysis of both practitioner and patient data obtained from the same two health practitioners when providing first PE and then, subsequent to them being trained, MET.  In this context, the practice of PE constituted a baseline against which acquisition of MET skills can be compared using single-case experimental design (Hersen & Barlow, 1976).  Each MET session was also reviewed by the first author, and feedback (supervised practice) was given to the practitioners, to ensure that the therapeutic procedures were carried out as intended and to enhance the practitioners’ MI practice, and to evaluate the effect of ongoing feedback and supervision on the practitioners MI skills and client behaviour.
Measures

To provide a measure of treatment integrity (Kazdin, 1992) one audiotape for each PE and MET patient (30% of sessions i.e., PE: n=9, MET: n=9, total=18 audio-tapes) was randomly selected and reviewed by an independent rater and judged as being either a PE or MET session.  The independent rater was a clinical psychologist who had worked in diabetes and had training in MI, but who was blind to condition.
The independent rater also noted the type of resistance behaviour observed (Miller & Rollnick, 2002, p.48) or signs of readiness to change (Miller & Rollnick, 2002, p.127) exhibited by the patients on the randomly selected audiotapes used to assess treatment integrity.   The frequency of occurrence of each type of resistance behaviour and signs of readiness for change were then graphed.  As a reliability check the first author also noted the occurrence of these behaviours and intra-class correlations (ICCs), using a two-way mixed effects model (Shrout & Fleiss, 1979), were calculated to compare the two sets of ratings.  The ICCS suggest acceptable reliability for the total number of signs of resistance behaviour and of readiness for change (.74 and .97, respectively).  The reliability was also excellent (.84) for the signs of readiness across cases, and moderate (.44) for the signs of resistance.  Only data from the independent rater were used for analysis.
Additionally, all PE (n=22) and MET (n=36) audiotapes were transcribed and
analysed using the Behaviour Counts (therapist and client) section of the MISC
(Miller, 2000).  For reasons of complexity and difficulty in the full coding on the MISC, and limited resources to do so, only the Behaviour Counts (therapist and client) section was used.  Additionally, transcripts of the sessions were coded, as in Brug et al. (2007), rather than the audio-recording of the sessions.   Coding from transcripts facilitated consistency between coders (two post-graduate clinical psychology students, blind to condition) as each patient or practitioner utterance and its assigned code were readily available for examination.  Furthermore, to maintain reliability of coding, the author reviewed the coding of one in six (i.e. 15%) of transcripts and any discrepancy in coding was discussed with the coder ICCs suggest excellent reliability for the MISC coding with ICCs ranging from  .90 (MI inconsistent responses) to .99 (MI adherent responses and total reflections) for the therapist behaviour counts, and ICCs of .99 for the client behaviour counts (change talk and resist responses).

The following summary scores were then calculated:
Ratio of reflections to questions.  The ratio of the number of reflective responses to the total number of questions asked.

Percent open questions.  A ratio in which the numerator is the number of open questions asked, and the denominator is the total number of questions asked (open + closed).

Percent complex reflections.  A ratio in which the numerator is the number of paraphrase + summarise reflections, and the denominator is the total number of reflections.

Percent MI-consistent responses.  A ratio in which the numerator is the number of MI-consistent responses (MICO) and the denominator is the MICO plus MI-inconsistent responses (MIN).  MICO responses are advise with permission, affirm, emphasize control, open question, reflect, reframe, and support.  Whereas MIN responses are advise without permission, confront, direct, raise concern without permission and warn.
Percent client change talk (%CCT).  A ratio in which the numerator is the number of client change talk responses, divided by the sum of client change talk responses plus client resist change responses.  The total %CCT was calculated as well as the %CCT for each third of sessions as the absolute level of %CCT  is less informative than the pattern of change in %CCT over the course of the session (Miller, Moyers, Ernst & Amrhein, 2003), with increasing %CCT over the course of a session associated with behaviour change.
Therapist behaviour summary scores (both practitioners combined) obtained for PE were compared to those obtained for MET.  Statistical tests on inferential confidence intervals (Tryon, 2001) for the summary scores were used to evaluate statistical difference and equivalence between PE and MET ratings.  This involved establishing a descriptive 95% confidence interval (CI) about each of two means and then concluding that there was:

1. statistical difference (p<.05 level) if the inferential CIs did not overlap  

2.  statistical equivalence if the range (i.e., the lower CI limit of the lesser mean to the upper CI limit of the greater mean) fitted within the delta (Δ=1 standard deviation) bound of indifference (i.e., the maximum difference that is unimportant or can be dismissed on substantive grounds).  

3. statistical indeterminacy in all other cases.

Unless otherwise stated, results reported in the current study as statistically different are those that were found to be both statistically different, and not statistically equivalent, at α=.05.  Similarly, results reported as statistically equivalent were ones that were found to be statistically equivalent and not statistically different at α=.05.   


Additionally, the summary scores were also graphed for each practitioner separately for baseline (PE) and for 12 months post-training (during MET) in which they received supervision and feedback on their MI practice, thus enabling visual analysis typical of single subject methodology (Hersen & Barlow, 1976).
Results
Treatment integrity

Ninety four percent of sessions were correctly identified as either PE or MET.  This suggests that the practitioner’s behaviour was qualitatively different during these separate interventions.
Practitioner behaviour
Overall, before training in MI (i.e., during PE) the practitioners used more questions than reflections (i.e. ratio=0.31 reflections to 1 question), whereas during MET (post-training) the ratio of reflections to questions was higher at 1.17 reflections to a question.   Additionally, during MET the practitioners used more open questions, complex reflections (paraphrasing and summarizing), and MI-consistent responses than during PE (Figure 1).  
                                    INSERT FIGURE 1

Additionally, the practitioner’s behaviour was statistically different for four of the six MI-consistent responses (Table 2), with the practitioners’ providing advice with permission, emphasising personal control, and using open questions and reflections more during MET compared to during PE.  There was also a statistically significant difference on two of the five MI-inconsistent responses (Table 2), with the practitioner’s providing advice without permission and directing or ordering the patient more during PE compared to during MET.

                                                  INSERT TABLE 2
Before training (during PE) the percent open questions used by both practitioners was low, falling well below beginning proficiency levels for MI.  After MI training, however, the percent of open questions used by Nurse A achieved beginning proficiency in most (75%) sessions (Figure 2), reaching competence in one session (second session of MET).   In contrast, the percent of open questions used by Nurse B was initially low (mostly below beginning proficiency for the first six sessions) post-training, but increased with supervised practice and feedback, such that the percent open questions was mostly (71% of sessions) above beginning proficiency for the last half of the sessions, but like Nurse A, reached competence in only one session (the second to last session).   

                                    INSERT FIGURE 2

Similarly the ratio of reflections to questions was low pre-training for both practitioners, with a tendency to use more questions than reflections.  While the ratio of reflections to questions increased for both practitioners post-training, they did not consistently reach beginning proficiency for the ratio of reflections to questions in the initial (at least the first four sessions of MET) sessions post-training (Figure 2).  Yet, with supervised practice and feedback, the ratio of reflections to questions for Nurse A was above beginning proficiency from session four onwards, reaching competency in 25% of MET sessions.  Nurse B, however, took longer to achieve beginning proficiency for the ratio of reflections to questions, with this criteria being met on all but one session from the ninth MET session onwards, and reaching competence in the last session.   



While the ratio of reflections to questions was low pre-training, when the practitioners did use reflections pre-training they did use complex reflections.  Nurse B used complex reflections to at least beginning proficiency level for MI in half of all baseline sessions and Nurse A in one third of baseline sessions.  Both practitioners, however, achieved competence in the percent of complex reflections immediately post-training (Figure 3), with the exception of two earlier sessions (session five and six of MET) in which Nurse A did not achieve beginning proficiency.  Furthermore, both practitioners appear to have maintained this over time, with an upwards trend in the percent complex reflections over time for each of them.
                                    INSERT FIGURE 3

Pre-training, the percent of MI-consistent response for both practitioners was below beginning proficiency for MI, with the exception of one session for Nurse A.  Both practitioners, however, achieved beginning proficiency for the percent of MI-consistent responses immediately post-training (Figure 3), with 67% and 75% of sessions in which this was achieved by Nurse A and B, respectively.  Competence, however, was achieved in only one session (session 12 of MET by Nurse B).
Patient Behaviour
Resistance behaviour in the form of arguing was not observed on any MET audiotape, but was observed on PE audiotapes (Table 3).   The arguing, which involved challenging (i.e., the patient directly challenged the accuracy of what the practitioner said), was observed on five PE audiotapes.  Arguing in the form of discounting and hostility was not observed on either the PE or MET audiotapes.
Similarly, resistance behaviour in the form of interrupting was not observed on any MET audiotapes, but was observed on PE audiotapes (Table 3), with interrupting by talking over (i.e., the patient spoke while the practitioner was still talking, without waiting for an appropriate pause or silence) occurring on the majority (n=6) of the PE audiotapes.  Interrupting in the form of cutting off (i.e., the participant breaking in with words obviously intended to cut the practitioner off, e.g., “now wait a minute”, “I’ve heard enough”) was not observed on either the PE or MET audiotapes. 
                                                  INSERT TABLE 3

Resistance behaviour in the form of denying, however, was observed at comparable frequency on both PE and MET audiotapes (Table 3).  Excusing and pessimism were observed the most (i.e., n=5) on PE and MET audiotapes, with blaming, disagreeing, and minimising occurring on only one or two audiotapes from both interventions.   Denying in the form of claiming impunity (i.e., the participant claiming that s/he was not in danger from diabetes) was not observed on either the PE or MET audiotapes.
Resistance behaviour in the form of ignoring was observed during both interventions (Table 3).  Ignoring, which involved sidetracking (i.e., the patient changing the direction of the conversation that the practitioner had been pursuing), however, was observed on only one MET audiotape.  In contrast, ignoring, which took the form of sidetracking, inattention (i.e., the patient’s response indicated that s/he had not been following or attending to the practitioner) and a non-answer (i.e., the patient gave no audible reply to the practitioner’s query), was observed on four PE audiotapes.
Signs of readiness for change were observed during both interventions (Table 4).  Self-motivational statements (change talk), envisioning (i.e., the patient begins to talk about how life might be after a change, to anticipate difficulties if a change were made, or to discuss advantages of change), and experimenting (i.e., the patient reported they had begun experimenting with possible change approaches between sessions) were observed on the majority (n=6) of MET audiotapes.  In contrast, self-motivational statements and experimenting were observed less frequently (i.e., n=3) on PE audiotapes, and envisioning was not observed on any PE audiotape.   
                                                  INSERT TABLE 4

Increased questions about change were observed on three PE audiotapes, but on none of the MET audiotapes.  Signs of readiness for change in the form of decreased resistance (i.e., the patient stops arguing, interrupting, denying, or objecting) and decreased questions about the problem were not observed on any PE or MET audiotape.  Resolve (i.e. the patient appears to have reached a resolution, and may seem more peaceful, relaxed, calm, unburdened, or settled) was observed on only one audiotape from each intervention.


During MET there was a greater percent of change talk overall, as measured by the MISC (Figure 4).  Additionally, when the pattern of change talk was examined across session time, there tended to be more change talk in each third of MET compared to PE.  Furthermore, the percent of change talk was highest in the last third of MET, whereas the frequency of change talk during PE remained fairly consistent across the time, with perhaps a slight decline in change talk in the last third of PE (Figure 4).
                                    INSERT FIGURE 4

Discussion

The practitioners’ behaviour appears to have been different during the two interventions.  PE and MET, therefore, appear to have been qualitatively different.  Furthermore, the practitioners’ behaviour was consistent with MI during the MET sessions.  The practitioners used more open questions, complex reflections and MI-consistent responses during MET compared to PE. Additionally, the ratio of reflections to questions and the percent open questions satisfied criteria for beginning proficiency in MI, and the percent complex reflections and MI consistent responses reached criteria for competent MI as defined by Moyers, Martin, Manuel & Miller (2003).  In contrast, the practitioners’ behaviour during PE did not reach beginning proficiency on any of these measures.
It appears, however, that supervised practice with feedback, in addition to the two days training, was necessary to achieve the changes in the practitioners’ behaviour consistent with MI.  These findings are consistent with Miller et al.’s (2004) research on MI training, which suggested that post-training supervision (feedback and/or coaching) was necessary for significant and sustained changes in practitioners’ behaviour.  Additionally, the findings of the current study are also consistent with Brug et al. (2007) who found that dietitians, who received MI training plus supervised practice, were more empathic and used more reflections than control dietitians when using MI during consultations with patients with diabetes.

It should be noted, however, that while the practitioners in the current study exhibited beginning proficiency with training plus supervised practice and feedback on all of the MI skills measured by the MISC practitioner behaviour counts, they struggled to achieve competency on some skills (i.e., the percent open questions and the percent of MI-consistent responses).  In particular they appear to have struggled to achieve competence with MI-consistent responses.  Yet, the results of the statistical tests suggest that, despite not reaching competence, they had still made statistically significant changes from baseline (PE) to post-training (MET), with the practitioners being much more likely post-training to provide advice with permission and to emphasise the patient’s personal control and choice, rather than provide advice without permission and direction, as they did pre-training.
Unlike Miller et al.’s (2004) study which found a reduction in MI-inconsistent responses (e.g., confrontation) rather than a substantial increase in MI-consistent responses (e.g., reflective listening) after MI training, in the current study there was a three-fold increase in the ratio of reflections to questions during MET.  The reason for this difference is unclear.  It may in part be a function of the training and/or the settings in which the studies were conducted, with perhaps confrontation more common in substance abuse treatment (i.e., Miller et al.’s 2004 study) than in the treatment of diabetes (i.e., the current study), such that there was more room for a post-training decrease in MI-inconsistent responses in the Miller et al. (2004) study.
 Despite only reaching criteria for beginning proficiency in MI, the changes in the practitioners’ behaviour appear to have led to changes in the patients’ within-session behaviour (e.g., increased change talk) consistent with emergent MI theory (Miller & Rollnick, 2002).  This is consistent with previous research (Brug et al., 2007; Catley et al., 2006, Miller et al., 2004), however, the current study provides evidence of client within-session MI-consistent behaviour continuing (with supervised practice and feedback) to be evident up to 12 months after the practitioners received the initial MI training.  
Additionally, PE appears to have elicited active resistance in the form of arguing (challenging), interrupting (talking over), and ignoring (side-tracking), whereas these behaviours were not observed on the MET audiotapes.  This finding further supports the integrity of the MET intervention in that an important goal of MI is to avoid eliciting resistance, and is consistent with research (Patterson & Forgatch, 1985) which suggests that advice (as typically occurs in PE) may elicit resistance.     

Resistance in the form of excusing or pessimism was observed similarly on both the PE and MET audiotapes.  This suggests that patients receiving both interventions were similar with regards to their unwillingness to accept responsibility for their behaviour and their belief in the possibility of change, and therefore were likely to be equally difficult to engage in behaviour change.  That this type of resistance behaviour was observed on the MET audiotapes was not unexpected as part of the focus of MI is to openly explore barriers to change.

The primary focus of MET, however, is to elicit self-motivational statements (i.e., change talk).  Consistent with this, self-motivational statements, envisioning and experimenting were observed on all but one of the MET audiotapes, but on only three PE audiotapes.  Additionally, change talk increased in frequency across the MET sessions, such that the greatest amount of change talk occurred within the last third of the MET sessions.  This latter finding is particularly significant as Amrhein et al (2003) found that client speech toward the end of session was the strongest predictor of behaviour change.
That the patients displayed in-session behaviour consistent with MI theory, despite the practitioner’s only reaching criteria for beginning proficiency in MI, raises the question of what level of MI skill is necessary for MI to be effective and, therefore, what level of training and supervision is required.  It is unclear, for example, what basis Moyers et al. (2003) used to develop their criteria for beginning proficiency and competency in MI.  Given that training and supervised practice is expensive, especially for health practitioners, it is recommended that future research investigate the minimum level of MI skill required for MI to be effective, and the level of training and supervised practice required in order to achieve this skill level.
A limitation of the current study, however, is that only two practitioners were used to evaluate the effect of MI training.  This arose as a function of the design of the larger study (Britt, 2008), of which the current study was part.  The Britt (2008) study aimed to test the effectiveness of MET in a clinical setting, provided by representative clinical staff, consistent with recommendations for more practice based evidence in health care (Glasgow et al., 2006a, 2006b, Green & Glasgow, 2006, Tunis et al., 2003), which meant that only a small number of practitioners were involved in the study.  Additionally, the results of the current study should be treated with caution as the health practitioners were self-selected.  They volunteered to be involved in the research, knowing that it would involve learning MI and the expectation that post-training they would utilise MI in their clinical practice, which would be audio-taped.  It is therefore likely that they were motivated to learn MI and were willing to adapt their clinical practice.  The same results may not be achieved with health professionals who are less motivated to learn new skills and apply these in their clinical practice.  
Another limitation to the current study is that only 56% of patients approach regarding participation in the study agreed to participate and completed the study.  Thus, the participants may not be representative of individuals struggling with diabetes self-management in general, as they were prepared to be involved in the study, which included having all of their treatment sessions audio-taped.  Additionally, differences observed between the PE and MET participants’ behaviour may also have been a function of differences between the two groups rather than purely a function of the different interventions.
Once recruited into the study, however, drop-out rates were low compared to Brug et al.’s (2007) study with patients with diabetes, with only a 16% drop-out rate in the current study compared to a 26% drop-out rate in Brug et al. (2007).  Additionally, that all the sessions were audio-taped and available for analysis, however, is a strength in the current study, as previous research reports low levels of compliance with recording of MI sessions.  Bennett et al. (2007), for example, which was conducted in a clinical setting reported difficulty finding clients who would consent to have interviews audio-taped, with only 18% of their practitioners being able to submit all required audio-tapes.

Another limitation of the current study is that only the behavioural counts of the MISC were used, with no measure of the overall ‘spirit’ of MI, which Miller and Rollnick (2002) consider to be an essential component of MI and necessary for its effectiveness (i.e., rather than simply the application of techniques).  Some aspects of MI spirit are measured by the behaviour counts, however, and it appears from these that the practitioners post-training were at least in some aspects behaving in ways consistent with the spirit of MI.  For example, a component of MI spirit is that the practitioner shows a respect for the autonomy of the individual.  Emphasising personal control and choice is an example of respect for the individuals’ autonomy.  Similarly providing advice after first asking for permission is also an example of the practitioner respecting the individual’s autonomy by acknowledging that the individual may not wish to be provided with advice.  This may also serve to facilitate a collaborative relationship in which the practitioner avoids taking an authoritarian, expert stance instead communicating the relationship is a collaborative partnership between the practitioner and the patient.

Despite these limitations, there were a number of strengths to the current study, including the analysis of the practitioners’ behaviour over time, in multiple sessions, and with patients.  Additionally, previous studies of MI training have either used simulated client actors (Miller & Mount, 2001) or self-selected examples of the practitioners’ best performance of MI with actual clients (Miller et al., 2004; Moyers et al., 2005).  In contrast, the current study analysed randomly selected MI sessions with actual patients, as well as the entire MET intervention (i.e., four sessions of approximately 40 minutes duration per patient).  Furthermore, in the current study the independent rater and coders were blind to the intervention (i.e., either PE or MET) they were evaluating, whereas in some previous MI training studies there was the potential for bias as coders were not blind to the type of intervention they were evaluating (Moyers et al., 2005).  
The current study also provides evidence that not only did the practitioners change their behaviour such they were behaving in ways that were consistent with the practice of MI, but that with supervised practice they also maintained this change up to 12 months after the initial MI training workshop.  However, it is unclear whether the practitioners continued to use MI in routine practice beyond the period of supervised practice. 
Another unique aspect of the current study is that the changes in the practitioners’ behaviour occurred, and were maintained, within the context of an actual clinical setting.   This is an important finding as Miller et al. (2004) suggest that, when individual practitioners return to the workplace after receiving MI training, they may encounter little or no support for their newfound skills.  The successful implementation and maintenance of MI practice in the current study may again be a function of the setting in which the study was conducted, with “the collaborative, evocative, autonomy-respecting style of MI” (Miller et al., 2004 p. 1060) more compatible with the diabetes treatment setting in which patient-centred practice is already emphasised.  Furthermore, the current study was conducted with health practitioners within context of a health consultation.  Most previous studies have comprised substance abuse counsellors or probation and community correction counsellors, with issues related to substance abuse as a common focus for intervention.
In summary, the current pilot study provides evidence that health practitioners who wished to learn MI, when provided with 12 hours of MI workshop training plus ongoing supervised practice were able to acquire MI skills (up to at least beginning proficiency level as measured by the MISC) and transfer these skills to a real life clinical setting with actual patients for up to 12 months after the initial workshop training.  Furthermore, when the practitioners utilised MI, representative patients experiencing difficulties with health behaviour change (i.e., diabetes self-management) behaved in ways that were consistent with emergent theory in that they engaged in more change talk and demonstrated less resistance behaviour. These are positive outcomes to base further research on MI practice on.
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Table 1:  Characteristics of patient participants – PE and MET

	
	
	Declined
	Withdrew
	Completed

	Diabetes
	PE

Type 1

Type 2
	2

3
	0

2
	1

8

	Gender
	Male

Female
	5

0
	1

1
	3

6

	Ethnicity
	Maori

Caucasian
	
	0

2
	1

8

	Age 
(years)
	Mean

Range
	48.6

32–58
	56.0

54–58
	48.9

31–64

	Diabetes
	MET

Type 1

Type 2
	0

4
	2

1
	4

5

	Gender
	Male

Female
	2

2
	1

2
	5

4

	Ethnicity
	Maori

Caucasian
	
	1

2
	2

7

	Age 
(years)
	Mean

Range
	53.0

45–65
	42.3

21–56
	44.0

21–69


Table  2.  MISC means (per minute), inferential confidence intervals, and results of 

    statistical tests – MICO and  MIN responses during PE vs MET 
	Therapist Behaviour
	Mean
	95% CI
	Different
	Equivalent

	MI-consistent responses
     Advice with permission


PE


MET
	.112

.026
	.067–.156

.017–.036
	*
	∆=.080

           ns

	     Affirmation


PE


MET
	.375

.219
	.256–.494

.177–.260
	ns
	∆=.252

ns

	     Emphasize control


PE


MET
	.022

.080
	.011–.033

.059–.102
	*
	∆=.060

ns

	     Open questions


PE


MET
	.267

.726
	.189–.344

.629–.823
	*
	∆=.341

ns

	     Reflections – total

PE


MET
	.661

1.321
	.410–.909

1.136–1.505
	*
	∆=.740
ns

	     Reframe

PE


MET
	.020

.342
	.004–.035

.023–.045
	ns
	∆=.040
ns

	     Support

PE


MET
	.169

.086
	.104–.235

.062–.111
	ns
	∆=.138
ns

	MI-inconsistent responses
   Advice without permission


PE


MET
	.281

.106
	.165–.396

.070–.142
	*
	∆=.218

ns

	   Confront


PE


MET
	.047

.030
	.025–.069

.001–.060
	ns
	∆=.082

*

	   Direct


PE


MET
	.256

.054
	.160–.352

.025–.084
	*
	∆=.185

ns

	   Raise concern – without   

   permission

PE


MET
	.006

.031
	.002–.013

.007–.050
	ns
	∆=.045
          ns

	   Warn

PE


MET
	.007

.003
	-.002–.015

.000–.005
	ns
	∆=.016
*


*=statistically significant at .05 level
ns=not statistically significant at .05 level

Table 3.  Number of sessions in which signs of resistance was observed

	Signs of resistance
	PE
	MET

	Arguing
	
	

	
Challenging
	5
	0

	
Discounting
	0
	0

	
Hostility
	0
	0

	Interrupting
	
	

	
Talking over
	6
	0

	
Cutting off
	0
	0

	Denying
	
	

	
Blaming
	2
	2

	
Disagreeing
	2
	2

	
Excusing
	6
	8

	
Claiming impunity
	0
	0

	
Minimising
	1
	1

	
Pessimism
	5
	5

	Ignoring
	
	

	
Inattention
	1
	0

	
Non-answer
	1
	0

	
No response
	0
	0

	
Side-tracking
	2
	1


Table 4.  Number of sessions in which signs of readiness for change were observed

	Signs of readiness to change
	PE
	MET

	Decreased resistance
	0
	0

	Decreased questions about the problem
	0
	0

	Resolve
	1
	1

	Self-motivational statements
	3
	8

	More questions about change
	3
	0

	Envisioning
	0
	7

	Experimenting
	3
	7
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Figure 1.  Practitioner behaviour during sessions 
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Figure 2.  Percent open questions and ratio of reflections to questions pre- and post-
                MI training 
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Figure 3.  Percent of complex reflections and per
cent of MI-consistent response pre- 
                and post-MI training
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Figure 4.  Percent change talk during sessions
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