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Abstract 

Background: We applied Motivational Interviewing (MI) techniques, early after stroke, to 

facilitate psychological adjustment to life post-stroke. In our trial, MI-plus-usual-care 

increased the likelihood of normal mood at 3-months post-stroke, compared to usual-care 

alone. Whilst appropriate training, manuals, and supervision may increase adherence to core 

principles of this complex intervention, unintended variability in implementation inevitably 

remains. We aimed to explore the impact of variability on participant outcome.  

 

Methods: Using our trial data (411 participants), we explored variation in MI delivery, 

examining: therapist characteristics (stroke care expertise/knowledge, psychology training); 

MI content (fidelity to MI techniques assessed with Motivational Interviewing Treatment 

Integrity code, describing therapist behaviours as MI-consistent, MI-neutral or MI-

inconsistent); and MI dose (number/duration of sessions).  

 

Results: The four MI therapists (two nurses/two psychologists) had varying expertise and MI 

delivery. Across therapists, mean average session duration ranged 29.5-47.8 minutes. The 

percentage of participants completing the per-protocol four sessions ranged 47%-74%. These 

variations were not related to participant outcome. There were uniformly high frequencies 

(>99%) of MI-consistent and MI-neutral interactions, and low frequencies (<1%) of MI-

inconsistent interactions.  

 

Conclusions: Variation in therapist characteristics and MI dose did not affect participant 

outcome. These may have been tolerated due to high fidelity to MI principles. 

 

Keywords 
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Introduction  

Motivational Interviewing (MI) is a talk-based therapy, originally developed to help people 

with addictions [1]. Using specific MI person-centred techniques, MI therapists support 

clients’ self-efficacy to build confidence and develop motivation and readiness to change. MI 

has been modified to be delivered to stroke survivors early after their stroke and the 

technique used to promote self-efficacy and facilitate adjustment to life after stroke [2]. 

Given the prevalence [3] and associated negative impacts [4,5] of post-stroke psychological 

problems, such as depression, and the lack of psychological support available for stroke 

survivors [6], it is important to consider psychological interventions for this patient 

population to address this need [6]. In an evaluation of its effectiveness, the results of a 

randomised controlled trial (RCT) indicated that MI early post-stroke had a beneficial effect 

on mood: people who received up to four weekly sessions of MI early after their stroke in 

addition to usual care were less likely to have low mood at three months post-stroke, 

compared with participants who received usual care alone [2]; this effect was maintained at 

12 months post-stroke [7].  

 

MI is a complex intervention to standardise; its effectiveness is assessed across multiple 

facets [8]. Talk-based therapies will inevitably vary in staff provision and engagement of 

participants [9]. To reduce variability, some standardisation of complex interventions is 

necessary within a trial setting, usually by provision of a protocol or manual for therapists to 

follow. Fidelity to the manual is measured during the trial [10,11]. It is important to consider 

treatment fidelity, the degree to which the intervention is delivered as intended, to ensure 

validity of the trial’s findings so that any evidence-based treatments can be effectively 
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disseminated [12]. Whilst appropriate training and the use of intervention manuals within 

trials allow reproducibility and maintain consistency of intervention delivery within and 

across sites, therapists and individual participants, some variability in implementation is 

inevitable. The Medical Research Council (MRC) has cautioned against strict adherence to 

implementation protocols to allow for local variation [13], but it can be difficult to decide 

which intervention component(s) should be subject to flexibility and which should be 

standardised [13,14]. Fidelity to interventions should be assessed on core intervention 

components, while flexibility in less central components can be modulated to achieve better 

fit [15]. However, it is often difficult to know what the core components are for complex 

interventions [13]. Furthermore, therapists who are more skilled may vary (tailor) delivery of 

an intervention to the participant, as they do in clinical practice, as opposed to adhering to a 

suggested less flexible approach [16]. This may be considered more acceptable than ‘drifting’ 

where deviations from the intervention are unintentional [17]. 

 

In the RCT of MI post-stroke [2], the delivery of the intervention was standardised through 

robust protocols/manuals, group training and consistent supervision of the MI therapists 

delivering the intervention. Variability in intervention delivery was permitted in order to meet 

participant needs (e.g. MI therapists were asked to deliver one-hour sessions, but this might 

vary according to participant fatigue). However, in complex interventions, small variations in 

some or all aspects of delivery, content, duration or intensity could result in large differences 

in outcome, while larger variations in other aspects could have little impact on outcome [8].  

 

We aimed to explore the variation in the following aspects of the MI intervention used in the 

MI post-stroke RCT [2]: therapist characteristics (experience and professional background of 
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MI therapists); MI content (adherence to principles of MI); and MI dose (number and 

duration of MI sessions).  

 

Methods 

Trial summary 

This article reports on an evaluation of a MI intervention embedded within a RCT described 

previously [2,7]. In brief, patients admitted to hospital with acute stroke, who were aged over 

18 years and did not have severe cognitive or communication problems preventing them from 

engaging in a conversation, were invited to participate. 411 consenting participants were 

randomised early (up to 28 days) after stroke to usual care (n=207) or MI in addition to usual 

care (n=204). The mood of all participants was assessed at baseline, 3 and 12 months using 

the General Health Questionnaire (GHQ-28 [18]: range 0-28). The primary outcome in the 

trial was participant mood (low ≥5; normal <5) at three months. The trial was approved by 

the local research ethics committee (Ref: 99/187) and by the Research and Development 

department in the Trust. 

 

Intervention and standardisation 

Four therapists were trained together in MI by a commercial MI trainer through 

presentations, workshops and role play. Training comprised two blocks of two full day 

sessions held two weeks apart, followed by up to 10 practice sessions with volunteer patients 

from a stroke review clinic. This resulted in approximately 50 hours of training. Audio 

recordings of sessions with practice patients were reviewed by an MI-trained clinical 

psychologist until each therapist was judged competent, that is 90% MI-adherent as assessed 

with the Motivational Interviewing Treatment Integrity code (MITI 3.1.1 [19]), to conduct 

MI sessions with trial participants. 
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The intervention was standardised as much as necessary using a detailed protocol. The four 

trained MI therapists were allocated participants by random permuted blocks. MI sessions 

were arranged and delivered face-to-face and individually by the allocated therapist, in a 

quiet room in hospital or at the participant’s home, depending on participant choice if post-

discharge. It was intended that each participant randomised to receive MI would participate 

in four one-hour sessions, each held one week apart.  

 

The first session followed a structured framework where the therapist set the agenda so the 

participant talked about their adjustment to stroke and current concerns [20]. Subsequent 

sessions were largely participant-led but the remit of the therapists was to adhere to the spirit 

of MI delivery and avoid MI-inconsistent behaviour. MI-consistent behaviours were used to 

elicit participants’ post-stroke concerns and help them to explore and use their own resources 

to address these concerns. 

 

Fidelity to MI was assessed throughout the trial by the clinical psychologist, who did not 

deliver MI during the trial, using the recommended MITI 3.1.1 coding [19]. The MITI has 

been shown to be reliable and valid [21]. The MITI therapist codes were used to categorise 

therapist utterances (a complete concept) as MI-consistent or MI-inconsistent. Key elements 

of an MI-consistent approach are open questions, simple reflections (therapist repeats back 

explicit content of what the participant has said) and complex reflections (therapist includes 

the participant’s unspoken meanings, feelings or intentions); other MI-consistent codes 

include affirming, summarising, and advising with permission. MI-inconsistent codes include 

confronting, warning, arguing, negating, and advising without permission. A third category, 

MI-neutral, was used for utterances that were not classified as MI-consistent or MI-
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inconsistent, including fillers and closed questions. The MITI also includes global ratings to 

assess a therapist’s overall adherence to MI principles within a session. Global ratings assess 

therapist levels of empathy, MI spirit and acceptance on a 7-point scale, with a rating score of 

at least 6 required for MI competency.  

 

As a quality assurance, measure of treatment fidelity and support feature, the therapists were 

supervised and mentored during the trial by the clinical psychologist during monthly team 

meetings. There was also regular review of voice/video files and logs from MI sessions, one-

to-one supervision sessions, and additional informal support as required. Therapists had to 

record all sessions and maintain session logs; these were available to the clinical psychologist 

and used to assess and maintain fidelity and quality of MI delivery through regular feedback 

to the therapists.  

 

Sampling  

All voice files (n=693) where data on dose and participant outcome were available were used 

in the analysis. In the RCT,  a randomly selected 20% sample of voice files (n=137) had been 

transcribed for fidelity assessment during the trial. The data for this study were elicited from 

60 of the transcribed files, which was chiefly determined on pragmatic grounds, but was 

deemed a sufficiently large number for this study, and similar integrity subsamples have been 

reported elsewhere [21,22]. These transcripts were purposively sampled to maximise the 

diversity of: therapist; participants’ age and sex; stroke severity assessed by the Barthel Index 

[23]; presence or absence of low mood at baseline, and session number, whilst ensuring that 

each participant was only selected once.  

 

Intervention components 
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Therapist characteristics 

The sex, training, caseload and stroke and psychology knowledge of the therapists, which 

may have influenced the delivery of the intervention, are described narratively. 

 

Content 

The delivery of the intervention was assessed using the MITI codes and global ratings, by the 

supervising clinical psychologist and two of the MI therapists (who may have assessed their 

own sessions). The clinical psychologist and one of the two therapists each coded the 

therapist utterances and scored the global ratings in the aforementioned 60 transcripts, with 

any disagreements in coding/ratings discussed and a consensus agreed. From these we 

collated the data for each therapist’s performance.  

 

Dose 

The duration and number of sessions (maximum of four), which have been previously 

described as measures of dose [24], were obtained from the therapists’ session logs. 

 

Analysis 

Therapist was used as the unit of analysis. We used descriptive statistics to illustrate 

differences between therapists in terms of therapist characteristics, session features, fidelity to 

MI, and univariable logistic regression to investigate sessional factors (therapist, number of 

sessions, participant’s average session duration) potentially impacting on participant 

outcome. A successful outcome for this study was considered to be a participant having 

normal mood (GHQ-28 score <5) at three months post-stroke. 

 

Results 
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Differences in therapist characteristics, session content and session dose across the therapists 

are shown in table 1. 

 

Therapist characteristics 

Two female therapists were nurses: one was a senior member of the stroke clinical team, the 

other was from the research team; both had extensive knowledge of stroke. There was one 

male therapist with a background in psychology (non-clinical) with a fair knowledge of 

stroke. The fourth therapist was female and a recent psychology graduate recruited to the 

research team specifically for the post, with limited knowledge of stroke. One therapist left 

the project prematurely and was not replaced. Another therapist delivered considerably fewer 

sessions due to maternity leave. Both these therapists completed sessions with participants on 

their caseload prior to leaving the study.  

 

Content 

The four therapists were rated at a ‘proficient’ level and global quality ratings showed little 

variation between therapists as sessions were consistently rated high for empathy, MI spirit 

and acceptance. There was variation in how each therapist achieved that proficiency and 

fidelity; for example, there were different patterns in the use of neutral responses (e.g. 

utterances such as ‘mmm’ or ‘yeah’), closed questions and reflections (table 2). Less than 1% 

of total utterances for each therapist were MI-inconsistent.  

 

Dose 

Except for Therapist C, who delivered fewer sessions overall, there was little difference 

between therapists in the percentage of their participant case load who received four sessions. 
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Mean participant-average session duration varied from 30 to 48 minutes between the four 

therapists.  

 

[Table 1 near here] 

[Table 2 near here] 

 

Observed therapist-specific success rates of MI (normal mood at three months) varied from 

38% to 62%, although differences were not significant (p=0.26). Likewise, success was not 

related to either the number of sessions (p=0.21), or the participant’s average session duration 

(p=0.58). 

 

Discussion 

This study found there was moderate variation in session duration between therapists, and 

little variation in number of sessions and fidelity to MI and quality of the interactions. These 

are discussed in the context of the study and application to clinical practice.  

 

The largest differences between the therapists was in the mean of the average duration of a 

participant’s sessions. Assuming there is enough time for quality discussion, and as most 

change talk has been found to occur in the final fifth of sessions regardless of session 

duration [25], session duration seems to be of relatively little importance. While sessions of 

greater than 20 minutes duration have been shown to be more effective than shorter sessions 

[26], the shortest mean participant-average session duration by therapists in our study was 30 

minutes. Session duration might therefore be considered a ‘green light’ adaptation, that is, a 

safe adaptation that does not compromise the intervention and allows better fit for the 

individuals involved or the intervention setting [27].  
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We found little variation between the therapists in the average number of sessions which 

participants completed. However, one therapist (C) had a lower percentage of participants 

completing all four sessions than the others, but therapist C treated too few participants to 

infer any impact on outcome. There is limited evidence for the optimum number of sessions 

of MI. Two or more sessions have been shown to be marginally more effective than one, but 

even one session has been shown to produce a positive outcome in some applications of MI 

[26]. The number of MI sessions might therefore be considered a peripheral component of the 

intervention, in which variation is acceptable. However, further exploration of this is required 

in a stroke population, including how this might vary with other factors, such as 

communication, functional, or cognitive abilities. Further exploration of the dose of MI is 

also required: although operationalised in this study as the number and duration of sessions, 

there may be other factors constituting dose, such as degree of therapeutic alliance [28].  

 

Although we did find variation between therapists in the application of MI as assessed using 

the MITI, three important consistencies were evident: high levels of MI-consistent 

interactions, the rare occurrence of MI-inconsistent interactions, and high global ratings of 

MI treatment integrity. Given the minor variations in session factors between therapists, MI 

consistency may explain the positive impact on mood, and therefore may represent the core 

intervention component that should be adhered to. This finding is congruent with an earlier 

observation that a single MI-inconsistent behaviour (e.g. confrontation) was a reliable 

predictor of a negative outcome [29]. It is also compatible with two scoping reviews which 

concluded that avoiding MI-inconsistent interactions was the only factor that was reliably 

related to outcome [30,31]. The therapeutic environment with frequent MI-consistent 

behaviours and explicit avoidance of MI-inconsistent behaviours in our trial may be a result 
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of the detailed protocol, standardised training, and supervision of the therapists by an 

experienced clinical psychologist.  

 

Therapists potentially have an impact on the effectiveness of therapy or outcome. However, a 

review of health professionals carrying out MI concluded that their clinical role does not 

seem to have any significant impact on effectiveness [30]. Our trial of MI used therapists 

from inside and outside the health professions with no obvious variation in outcome, 

providing further evidence that the professional background and experience of MI therapists 

may not be a strong determining factor for the effectiveness of MI. Additionally, participant 

factors may have contributed to measured outcomes to a greater extent than therapist factors. 

It may also be that the relationship between the therapist and the patient (therapeutic 

alliance), which was not assessed in our study, is more important than the individual 

professional or participant characteristics when assessing the impact of the therapist on 

intervention effectiveness. However, we focused on therapist factors as these, unlike 

participant or therapist-participant relationship characteristics, are aspects that we can have 

some control over and may offer greater considerations for clinical application of the 

intervention. As such, therapist effects should be an integral, prospective consideration in 

trials of psychological therapy [32].  

 

In order to increase validity and reduce confounding, researchers try to minimise variability 

in intervention delivery. Whilst this is important, it is less feasible to control for variability in 

clinical practice; hence it is important to know what factors are important and what measures 

should be implemented to control variability and increase adherence to core intervention 

principles, and what aspects can be allowed to vary, and tailored to the preference or needs of 

the therapist or patient. In the case of a complex intervention such as MI it is difficult to 
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isolate a causal link between the intervention and outcome. We have shown that a good 

outcome is possible despite variation in some therapist and dose factors.  

 

A limitation of this study is that the trial was of moderate size, involved only four therapists, 

and was not powered to detect potential therapist effects. Future trials with larger numbers of 

participants and therapists, designed to investigate which aspects of MI delivery (e.g. 

duration, number of sessions, content, therapeutic alliance) impact on the effectiveness of the 

intervention, and hence how MI in stroke care might be optimised, are required.  

 

This study used the MITI version 3.1.1 which has since been revised, with the updated 

version describing some limitations of the older versions [33]. However, the limitations are 

generally related to the lack of identification of participant ‘change talk’ which is a key 

principle of MI, and the tool being unwieldy for use in clinical practice for supervision 

purposes. As our use of the tool was to determine therapist fidelity to MI techniques in 

research, the results reported here are unlikely to be affected by these limitations. 

Furthermore, the structural changes to MI published in 2012 [34] would make it difficult to 

revisit the data and conduct analysis using the updated version of the MITI. Thus, in future 

research, use of the most current version of the MITI would be necessary to allow an 

evaluation of its use in clinical practice in a stroke care setting.  

 

Our results indicate that our MI intervention can tolerate some variation in peripheral aspects 

(therapist characteristics and dose as we have operationalised it) and still be effective when 

the core components are adhered to. However, it may be that other factors contribute to the 

dose of MI, and the number and duration of sessions are not the most important aspects of the 

intervention received by participants. Therefore, we suggest that future trials of MI may also 
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achieve a positive outcome through the therapists delivering MI of high treatment integrity, 

following appropriate training and supervision. If MI is shown to be effective in larger-scale 

studies, the same principles should then be applied for use in clinical practice.  
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Table 1. Therapist characteristics, motivational interviewing (MI) session factors and outcomes by MI 

therapist 

Therapist A B C D 

Number of participants allocated 33 81 15 75 

Therapist Characteristics     

Professional background/training Nursing Nursing Psychology Psychology 

Stroke knowledge Extensive Extensive Limited Fair 

MI Contente     

Participants included in analysis (n (%)) 12 (36) 22b (27) 4 (27) 21 (28) 

   MI global rating score (median (range)) 7 (6-7) 7 (6-7) 7 (6-7) 7 (6-7) 

   MI-consistent utterancesa (%) 54 52 57 35 

   MI-inconsistent utterancesa (%) <1 <1 0 <1 

   MI-neutral utterancesa (%) 46 48 43 65 

MI Dosec     

Participants completing 4 sessions (n (%)) 24 (73) 60 (74) 7 (47) 55 (73) 

Participant’s average session length in 

minutes (mean (SD)) 

43.9 (7.4) 36.9 (10.9) 47.8 (8.1) 29.5 (7.7) 

Outcomed     

Participants included in analysis (n (%)) 30 (91) 66 (81) 8 (53) 67 (89) 

   Normal mood at 3 months (n (%))f 18 (60) 41 (62) 3 (38) 32 (48) 

a Figures are the percentages (rounded) of MI-consistent/inconsistent/neutral utterances across all sessions for 

the participants included in MI Content analysis  

b One participant received MI but was subsequently identified as not having had a stroke so their data were 

excluded from these analyses 

c Based on all participants allocated to receive MI  

d Based on participants included in Outcome analysis 

e Assessed using the Motivational Interviewing Treatment Integrity code (MITI 3.1.1) (14) 

f Assessed using the GHQ-28 (normal mood: total score <5) (13)    
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Table 2. Use of selected motivational interviewing (MI) MI-consistent and MI-neutral utterances by 

MI therapista 

Therapist A B C D 

Total MI-consistent and MI-neutral utterances 252 473 83 437 

MI-consistent utterances (n (%)):     

Open questions  25 (10) 19 (4) 2 (2) 31 (7) 

Simple reflections  28 (11) 60 (13) 25 (30) 17 (4) 

Complex reflections  58 (23) 116 (25) 14 (17) 56 (13) 

Other MI-consistent utterances 25 (10) 54 (11) 7 (8) 50 (11) 

MI-neutral utterances (n (%)):     

Closed questions  50 (20) 33 (7) 22 (27) 133 (30) 

Other MI-neutral utterances  66 (26) 191 (40) 13 (16) 150 (34) 

a Figures are counts and corresponding percentages (rounded) across all sessions for the participants included in 

MI Content analysis in table 1 

 


