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Abstract 

Background. Multiple Sclerosis (MS) patients find it difficult to understand the complex risk-

benefit profiles of disease-modifying drugs. An evidence-based protocol was designed to 

improve patient’s understanding of treatment information: Benefit and Risk Information for 

Medication in Multiple Sclerosis (BRIMMS). 

Objective. A feasibility study to evaluate whether the BRIMMS protocol can improve MS 

patients’ treatment understanding and reduce conflict in treatment decisions compared to 

consultation as usual. 

Design. Single-blind 4-condition 4-period randomised crossover trial. Hypothetical 

treatment information was presented to MS patients in a faux 20 minute consultation 

session using the BRIMMS protocol (aural and visual) or as a usual consultation (aural and 

visual). Patients were randomised to the order in which they received the four consultation 

styles. 

Participants. 24 patients diagnosed with relapsing-remitting MS.  

Measures. Patients were assessed on their comprehension of treatment information, 

decisional conflict and feedback on consultation styles. Disease and demographic 

information was also collected. 

Results. Treatment understanding was greater for both BRIMMS visual and BRIMMS aural, 

compared to usual consultations in visual or aural format. Similarly, BRIMMS visual and 

BRIMMS aural reduced decisional conflict compared to usual consultations in visual or aural 

formats. All comparisons were p<0.001. 
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Cognitive status was not related to understanding in the BRIMMS protocol, but was 

negatively related with usual consultation. Conversely, mood influenced understanding on 

the BRIMMS protocol but not for usual consultation.  

Conclusions. BRIMMS protocol offers an effective, evidence-based tool for presenting 

treatment information in consultations with MS patients and is not influenced by cognition. 

Trial Registration. ISRCTN17318966 

Key words: Multiple sclerosis, medical decision making, disease-modifying drugs, 

randomised crossover trial, treatment understanding 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

1. Introduction 

Multiple Sclerosis (MS) is a neurodegenerative disease of the central nervous system 

affecting an estimated 2.5 million people worldwide [1]. Symptoms include physical, 

cognitive and affective impairments which can eventually culminate in neurological 

disability [2]. Disease-modifying drugs (DMDs) can delay the progression of MS if taken as 

ongoing therapy but have complex risk-benefit profiles [3,4], making understanding of 

treatment risks and benefits challenging for MS patients[5]. This can be further exacerbated 

by the cognitive impairments associated with the disease [6–8]. A good understanding of 

treatment risks and benefits is necessary for patients to make shared treatment decisions 

with clinicians and adhere to medications [9–13]. This is a pressing concern for MS patients 

and the wider healthcare systems, as there are both negative health outcomes and cost 

implications associated with patients taking unsuitable treatments or discontinuing 

treatments altogether [13–15]. It should therefore be a priority to improve MS patient’s 

understanding of treatment risks and benefits in order to support shared treatment 

decision-making. 

Methods used to present treatment information can impact patient’s understanding of 

treatment risks and benefits. For instance, verbal terms (e.g. “common”, “rare”) are more 

likely to be misunderstood compared to numerical formats (e.g. frequencies, percentages) 

[16]. Moreover, visual graphs (e.g. bar charts, line graphs) can facilitate understanding of 

treatment information compared to numbers alone [17–19]. There are some 

recommendations about how best to present treatment risks and benefits to patients to 

improve understanding of treatment information [20–23]. However, a limitation of these 

recommendations, and this research area in general, is that optimal presentation methods 

are either based on studies with non-clinical populations or unrelated patient groups. 
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Treatment information provided in regular consultations should use optimal presentation 

methods to facilitate patient’s understanding [3]. Yet, many MS patients report receiving 

low quality treatment information during brief consultations with physicians [24,25] and 

there is a call for tools to improve how treatment risks and benefits are provided by 

healthcare professionals to MS patients [26,27]. Several interventions have been designed 

to improve treatment risk and benefit understanding for MS patients, some of which are 

incorporated within larger decision aids. However, these interventions only show moderate 

improvements in treatment understanding [28], do not rely on evidence-based methods to 

present treatment information [28–30], focus on improving treatment decisions outside of 

clinical consultations [31], or are contingent on lengthy and intensive programmes that 

cannot be easily implemented in brief clinical consultations [30,32–35]. The objective of the 

current feasibility study was to evaluate a protocol for providing treatment information to 

MS patients during a clinical consultation using evidence-based presentation methods. The 

protocol aimed to i) improve patient’s understanding of treatment risks and benefits, ii) 

reduce conflict when making a treatment decision and iii) improve patient’s experience of 

receiving treatment information.  

2. Methods 

2.1. Study Design 

The present trial was a single-blind 4-period 4-condition crossover RCT, and has been 

reported here based on the CONSORT guidelines for randomised crossover trials [36]. The 

trial received ethical approval by Royal Holloway, University of London and the NHS 

Research Ethics Committee. The trial was registered on the ISRTCN registry before 

commencing recruitment. 
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2.2 Setting and participants 

Patients were recruited from two UK NHS hospitals. The study was conducted in person by 

the chief investigator (GR) at patients’ homes. Patients diagnosed with relapsing-remitting 

Multiple Sclerosis (RRMS) [2], currently taking a DMD, able to provide informed consent, 

and meet study sensorimotor task demands were included. Patients were excluded if their 

condition or medication had significantly changed in the last four weeks, or if they had a 

significant medical and/or psychiatric condition besides MS. All participants had visual acuity 

of at least 20/70 [37]. 

2.3 Materials 

Treatment information was provided to patients either using the ‘Benefit and Risk 

Information for Medication in Multiple Sclerosis’ (BRIMMS) protocol (intervention) or as 

usual consultation (control). Each consultation style was presented either aurally or visually 

(treatment information presented visually was also read aloud). That is, there were four 

possible consultation styles in this study: BRIMMS aural, BRIMMS visual, usual consultation 

aural, usual consultation visual. Each style of consultation took approximately 20 minutes to 

administer. All four consultation styles were presented to patients in one session, with 15 

minute breaks provided between each new consultation style.  

Prior to presenting treatment information in each consultation style, all patients received 

information about one hypothetical disease with progressive characteristics similar to MS.  

Patients were then presented with two different hypothetical drugs for the hypothetical 

disease. This pairing of hypothetical drugs was termed a “treatment set”. A hypothetical 

scenario was chosen to avoid giving patients actual information about MS and DMDs that 
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may interfere with clinician advice, but rather focusing on how different treatment risks and 

benefits should be communicated to this patient population.  

The risk-benefit profiles of drugs within a treatment set were based on risk-benefit profiles 

of MS treatments to mimic real decision-making. That is, one drug in each treatment set was 

similar to a DMD with high risks and high benefits, and the second drug in the set was 

similar to a DMD with low risks and low benefits. A total of four different treatment sets 

were used for each of the four consultation styles (i.e. eight total drugs). An example of how 

the materials were presented to patients in this trial are shown in the appendix (Figure A.1). 

Each drug had two minor risks (e.g. flu like symptoms, eczema), one adverse risk (e.g. heart 

attack) and a benefit. Treatment benefit was the delay in disease progression. All treatment 

risks and benefits were provided for 1, 2 and 5 years of taking the drug.  

 

2.3.1 Intervention 

The BRIMMS protocol was designed by GR and DL, and was based on previous work on 

optimal methods to present treatment risks and benefits to MS patients [38], as well as a 

comprehensive review of the literature [28,39]. Specifically, all quantitative probabilities of 

risks and benefits were presented using N-in-N*X frequencies (e.g. 25 in 1000, 450 in 1000). 

Horizontal bar charts with values presented quantitative information. Only the bar charts 

were shown visually to patients in the BRIMMS aural consultation style. Treatment benefits 

of the treatment group versus a placebo group from a hypothetical clinical trial was 

presented using absolute numbers and with baseline information included (i.e. the total 

number of people with a treatment benefit in both the treatment and placebo group). See 

figure 1 for an example of treatment risks and benefits presented in the BRIMMS visual 

consultation style. 
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Fig. 1 An example of the BRIMMS visual consultation style to present treatment risks and 
benefits to patients. All text was shown visually and also read aloud. 

 

2.3.2 Control 

The control condition was treatment information provided as usual in a clinical consultation, 

developed in collaboration with MS nursing staff on two NHS sites and based on treatment 

information in existing educational booklets provided to MS patients in the UK. Treatment 

risks and benefits were presented using verbal terms and 1-in-X frequencies. Treatment 

benefits between the treatment and placebo group from a hypothetical clinical trial was 

presented using a relative format. No visual graphs were provided with the quantitative 

information. 

2.4 Randomisation 

The order of consultation styles was randomised and counterbalanced, such that every 

consultation style equally followed and preceded another consultation style based on a 

William’s square of sequences [40]. The treatment sets, and the order of treatments 
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presented within each set, were also randomised.  A randomised schedule was prepared 

and placed in sealed envelopes, one per patient, by an investigator not involved in data 

collection (DL). The chief investigator (GR) opened the concealed envelopes at the beginning 

of a study session and allocated patients to consultation styles and to treatment sets based 

on the concealed randomised schedule. The chief investigator was not blinded to the 

consultation styles during the session, but was not aware of the randomisation schedule at 

the time of recruitment. All patients were blinded to the consultation styles and the order in 

which these were presented.   

2.5 Outcomes 

2.5.1. Understanding 

Patients’ understanding of treatment information was assessed using comprehension 

questions immediately after presenting a treatment risk or benefit. Questions were adapted 

from previous experiments [41,42]. Patients had to state the total number of people who 

would experience the minor risk, adverse risk or benefits of the hypothetical treatment 

across the three time periods (i.e. 1 year/2 years/5 years). For treatment benefits, patients 

were also asked to report the differences in the treatment group and placebo group from a 

hypothetical clinical trial, using a multiple-choice format. Therefore, for each drug, patients 

were assessed on six questions for benefits, three questions each for the two minor risks, 

and three questions for an adverse risk of taking the treatment (i.e. a total of 15 questions 

per drug or a total of 30 questions per treatment set). Answers were marked as correct if 

patients stated the precise value or a value within 10%. Similar cut-offs for correct answers 

have been applied in previous studies [17,41,42]. Incorrect or missing answers were scored 

as 0. 
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2.5.2 Decisional conflict 

Patients were required to make a treatment decision after each consultation style was 

presented, either one of the two drugs from a treatment set or no drug. Patients’ conflict in 

their decision was recorded using the validated Decisional Conflict Scale (DCS) [43,44].  

2.5.3 Patient feedback 

Patients’ feedback following each consultation style was recorded using three 10-point 

Likert scales, which assessed: perceived understanding, satisfaction and preference of the 

consultation style. A score of 0 indicated a negative rating and a score of 10 indicated a 

positive rating. 

2.6. Confounding variables 

The relationship between patients’ treatment understanding for each consultation style 

with the following patients’ characteristics and MS symptoms was also assessed.  

2.6.1. Health literacy 

Health literacy was assessed using a short 8-item word recognition task was employed: the 

Rapid Estimate of Adult Literacy in Medicine - Revised (REALM-R) [45]. 

2.6.2. Numerical reasoning 

The series completion subtask of 25 items from the Verbal and Spatial reasoning task 

(VESPAR) [46] assessed patients’ numerical reasoning.  

2.6.3 Pre-morbid IQ 

Pre-morbid intellectual function (IQ) was measured using the Wechsler Test of Adult 

Reading scale (WTAR), which is an untimed pronunciation task consisting of 50 irregular 

English words [47].  
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2.6.4 Anxiety and depression 

Mood was assessed using the Hospital Anxiety and Depression Scale (HADS) [48]. The scale 

consists of 14 items equally divided between anxiety and depression each scored on a 0-3 

Likert scale, and has been validated and recommended for use with MS patients [49]. 

2.6.4 Fatigue 

Patients’ fatigue was assessed via the Fatigue Severity Scale (FSS) [50]. The scale consists of 

nine items, each scored on a 1-7 Likert scale. The final FSS score is calculated by averaging 

the score of all nine items. 

2.6.5 Cognitive impairment 

The Brief International Cognitive Assessment for Multiple Sclerosis battery (BICAMS; [51]) 

assessed the following cognitive deficits, using the subtests stated in brackets: information 

processing speed (Symbol Digit Modalities Test (SDMT)), verbal memory (California Verbal 

Learning Test-II recall trials (CVLT-II)) and visual memory (Brief Visuospatial Memory Test 

Revised, recall trials (BVMTR). 

2.7 Statistical analysis 

Sample size estimates were based on power calculations to detect a 0.7 effect on the 

validated DCS outcome measure following intervention. This was calculated from previous 

randomised trials of interventions designed to improve patients’ informed treatment 

decisions (e.g. [52]). For an alpha of 0.05 and power of 0.80 (roughly equivalent to the ‘fair’ 

precision level as stated by Senn [40]), at least 22 MS patients were required for a 

randomised crossover study. 
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All statistical analyses were conducted using SPSS 21. Means and standard deviations were 

provided for all continuous data. For patient’s treatment understanding scores, a test of 

normality was conducted using the Schapiro-Wilks test and was significantly violated 

(p<.001). Therefore, a nonparametric Friedman two-analysis of variance was conducted. 

Pairwise comparisons, using the Wilcoxon Signed Ranks test, were conducted where 

necessary and Bonferroni corrections were applied.  

Decisional conflict was analysed using standardised DCS scores as recommended by the 

authors of the scale [43]. Both the test of normality and test of sphericity were not violated 

(p>.05). Therefore, a one-way repeated measures ANOVA was used. Pairwise comparisons 

were conducted when necessary and Bonferroni corrections were applied.  

Patient feedback scores were obtained by averaging patient ratings on perceived 

understanding, satisfaction and preference. Feedback scores did not violate the test of 

normality (p<.05) but the assumption of sphericity were violated (p<.05). Therefore, a one-

way repeated measures ANOVA was used and a Greenhouse-Geisser correction was 

applied. Pairwise comparisons were conducted as necessary using Bonferroni corrections.  

Bivariate Pearson’s product-moment correlations assessed the relationship between 

treatment understanding scores following consultation style with raw scores on measures of 

numerical reasoning, health literacy, premorbid IQ and symptoms of MS. Treatment 

understanding scores were collapsed across aural and visual forms of each consultation 

style. That is, understanding scores for BRIMMS and usual consultation were computed in 

the correlation. Due to multiple correlations, a stringent alpha of p<.01 was applied and 

accepted as significant. 
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3. Results 

3.1. Patient demographics 

A total of 24 patients consented to take part in the study between October and December 

2017. There were no dropouts or missing data, and all 24 patients received all four 

consultation styles. Patient demographics, disease status and other characteristics were 

collected (see Table 1 and 2). 
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Table 1: Patient demographic and disease variables for all consultation styles (n=24) 

 Mean (SD) n (%) 

Age, years 42.58 (8.63)  

Gender   

Female  21 (88) 

Male  3 (12) 

Level of education   

High school  7 (29) 

College   5 (21) 

Bachelor’s degree  7 (29) 

Postgraduate  5 (21) 

Employment status   

Full-time (>16 hours)  11 (46) 

Part-time (<16 hours)  7 (29) 

Unemployed  2 (8) 

Medical leave  4 (17) 

Time since MS diagnosis, years 7.88 (4.63)  

HAI disability scale* 1.17 (1.34)  

Current DMD   

Interferon betas  8 (33) 

Glatiramer Acetate  1 (4) 

Teriflunomide  0 (0) 

Fingolimod  7 (29) 

Alemtuzumab  1 (4) 

Dimethyl Fumarate  3 (13) 

Natalizumab  4 (17) 

DMD= disease-modifying drugs; HAI = Hauser Ambulation Index; MS = Multiple Sclerosis  

* Score of 1 on HAI scale = Able to walk normally but report fatigue interfering with athletic 

activities; Only one set of demographics shown as all participants received all four 

consultation styles 
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Table 2: Means, range and patients impaired on assessments of patient characteristics and 

MS symptoms (n=24) 

 Mean (SD) Range Impaired, n (%) 

Patient characteristics*    

Health literacy 7.79 (0.59) 6 – 8 2 (8) 

Numerical reasoning 16.63 (3.00) 10 – 21 1 (4) 

Premorbid IQ 35.83 (8.02) 22 – 48 1 (4) 

MS symptoms*    

Anxiety 6.88 (4.20) 0 – 13 5 (33) 

Depression 5.38 (4.45) 0 – 15 4 (17) 

Fatigue 44.71 (12.84) 20 – 61 13 (54) 

Information processing speed 63.79 (6.72) 50 – 81 0 (0) 

Verbal memory 49.58 (9.82) 33 – 73 7 (29) 

Visual memory 22.04 (6.08) 10 – 36 10 (42) 

MS = Multiple Sclerosis; * = impairments were calculated based on cut-offs provided by the 
authors of the assessment measures 

 

3.2. Treatment understanding 

There was a significant effect of consultation styles on patients’ understanding of 

treatments, X2(3) = 63.46, p<.001 (Table 3). Pairwise comparisons revealed that 

understanding was greatest for BRIMMS presented visually (95% CI, 26.77-28.81), compared 

to BRIMMS aural (CI, 23.63-26.12, p<.001, r=0.56), usual consultation visual (CI, 2.74-4.68 

p<.001, r=0.62) and usual consultation aural (CI, 2.46-4.96, p<.001, r=0.62). Understanding 

was also greater for BRIMMS aural compared to usual consultation visual (p<.001, r=0.62) 

and usual consultation aural (p<.001, r=0.62). There was no difference between 

understanding scores for usual consultation visual and usual consultation aural (p=0.985). 

Thus, the BRIMMS visual protocol significantly improved treatment risk and benefit 

understanding for MS patients. 
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3.3. Decision conflict 

There was a significant effect of consultation styles on patients’ conflict about treatment 

decisions, F(3,69)=75.109, p<0.001, partial η2=.87 (see table 3). Patients were less conflicted 

when they received information via the BRIMMS visual consultation style (95% CI, 22.77-

29.58), compared to usual consultation visual (CI, 42.60-52.71, P<.001) and usual 

consultation aural (CI, 48.40-57.20, P<.001). Patients were also less conflicted after receiving 

treatment information using the BRIMMS aural consultation style compared to usual 

consultation visual (P<.001) and usual consultation aural (P<.001). There was no difference 

in patients’ conflict in treatment decisions between usual consultation visual and aural 

(P=.216). There was also no difference between BRIMMS visual and BRIMMS aural (P=1.00). 

Thus, both BRIMMS visual and BRIMMS aural consultation styles reduced decisional conflict 

in MS patients. 

3.4. Patient feedback  

There was a significant effect of consultation styles on patients’ feedback scores, F(1.27, 

29.24)=111.835, P<.001 (Table 3). BRIMMS visual (95% CI, 8.25-9.00) was rated more 

positively compared to BRIMMS aural (CI, 7.51-8.33), usual consultation visual (CI, 2.91-4.65, 

P<.001) and usual consultation aural (CI, 2.46-4.07, P<.001). More positive ratings were also 

given for BRIMMS aural compared to usual consultation visual (P<.001) and usual 

consultation aural (P<.001). There was no difference between patients’ feedback scores for 

usual consultation visual compared to usual consultation aural (P=1.00). These results 

indicate that MS patients strongly preferred receiving treatment information using the 

BRIMMS protocol, in particular using the visual format. 
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Table 3: Effect of consultation formats on patients’ understanding, decisional conflict and 

feedback (n=24) 

Primary outcomes BRIMMS 

consultation 

written 

BRIMMS 

consultatio

n aural 

Usual 

consultation 

written 

Usual 

consultatio

n aural 

P 

value 

Understandinga 27.79 (2.41) 24.88 (2.94) 3.71 (2.29) 3.71 (2.96) <.001 

Decisional conflictb * 26.17 (8.06) 25.78 (7.99) 47.66 (11.97) 52.80 

(10.43) 

<.001 

Patient feedbackc ** 8.63 (0.89) 7.92 (0.97) 3.78 (2.06) 3.26 (1.91) <.001 

All scores state mean and (SD); BRIMMS = Benefit and Risk Information for Medication in 

Multiple Sclerosis protocol; a Maximum understanding score=30; b Maximum decisional 

conflict score=100; c Maximum patient feedback score=10 

* High mean score = high decisional conflict 

** High patient feedback score = positive  

 

3.5. Relationship between treatment understanding with patients’ characteristics and MS 

symptoms  

Only anxiety (r=-.523, P<.01) and depression (r=-.675, P<.001) were significantly correlated 

with patients’ understanding of treatments following the BRIMMS protocol. For 

consultation as usual, the following patient characteristics and MS symptoms were 

correlated with patients’ understanding of treatments: numerical reasoning (r=.680, 

P<.001), health literacy (r=.535, P<.01), pre-morbid IQ (r=.637, P<.01), information 

processing speed (r=.704, P<.001) and verbal memory (r=.758, P<.001). This indicates that 

comprehension of treatment risks and benefits following the BRIMMS protocol was not 

influenced by numerical reasoning, health literacy and cognition in MS patients. However, 

anxiety and depression in MS patients was positively correlated with treatment 

understanding scores. 
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4. Discussion 

Improving patients’ understanding of treatments is essential for shared decision-making and 

can also help to promote treatment adherence [9–11,13]. To ensure a good understanding 

of treatment risks and benefits, patients should be provided with clear and comprehensible 

treatment information within regular clinical consultations [3,24,25,27]. The current 

feasibility trial found that implementing the BRIMMS protocol with MS patients significantly 

improved patients’ understanding of treatment risks and benefits, and reduced conflict in 

treatment decisions compared to consultations as usual. Patients also rated treatment 

information received during the BRIMMS protocol as significantly better than usual 

consultations.  

Previous interventions that aim to improve MS patients’ understanding of treatments 

usually do so as a secondary outcome, with the primary focus being on improving treatment 

decision-making. These interventions are only moderately successful in improving patient’s 

understanding of treatment risks and benefits [28] or rely on lengthy and intensive 

programmes that cannot be incorporated within a regular consultation [30,32–35]. Many of 

these interventions also do not provide evidence-based methods to present treatment risks 

and benefits to MS patients, mainly due to limited studies about optimal presentation 

methods for this patient group. The strength of the BRIMMS protocol is that it employs 

optimal methods of presenting treatment information to patients based on empirical 

studies with a MS population [38], and can be feasibly conducted in short clinical 

consultation. Nevertheless, there are other components that should be considered in 

consultations for effective treatment decision-making. For example, treatment 

consultations with MS patients should ideally involve a conversation about symptomatic 
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medications to alleviate disease symptoms and side-effects of DMDs, as well as the 

importance of adhering to DMDs over time [3]. Consultations should also involve discussing 

patient preferences and values before treatment decisions are made by using tools such as 

a value clarification exercise [30,32–35]. Treatment information using suitable presentation 

methods should also be provided for MS patients to take away to deliberate with families 

and carers prior to making a treatment decision. Following further evaluation, these 

components could be combined with the BRIMMS protocol to improve shared treatment 

decision-making.   

The BRIMMS protocol was presented to patients both aurally and in a visual format in the 

present study. The visual BRIMMS protocol was slightly better at improving MS patients’ 

understanding of treatments than the aural BRIMMS protocol. This may be because the 

methods integrated into the BRIMMS protocol were primarily based on experiments which 

presented treatment information in a visual format [38], and because numerical information 

displayed visually is perhaps easier to recall. It is possible that the most optimal methods to 

communicate treatment information aurally to MS patients may differ and should be 

explored further.  

The BRIMMS protocol also significantly improved treatment understanding irrespective of 

patients’ individual characteristics and cognitive symptoms in this cohort. Only anxiety and 

depression had a negative impact on understanding following the BRIMMS protocol. In 

contrast, poor numerical reasoning, health literacy, pre-morbid IQ and cognitive 

impairments were associated with poor understanding in the usual consultation format. 

This indicates that employing BRIMMS can improve understanding for MS patients with 
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many different characteristics. For patients experiencing anxiety and depression, however, 

the BRIMMS intervention could be further adapted and improved. 

There are a number of limitations to this feasibility trial. First, the experimenter was not 

blinded during the study. Second, treatment information was provided by a non-clinical 

experimenter in a hypothetical consultation. It is possible that patients interact differently 

when real treatment options are presented by healthcare professionals. Third, although 

best efforts were made to ensure that the control consultation reflected usual consultations 

provided to MS patients within the UK, consultations can vary greatly depending on patients 

and health professionals and are tailored to individual circumstances. In addition, patients 

had no prior knowledge about the hypothetical treatments presented in the current RCT. 

Yet, many MS patients report searching for treatment information prior to consultations 

[53], which could affect understanding of real DMD information. Furthermore, participants 

in the current study may have a higher education level than a population based sample and 

therefore may be more likely to understand the treatment risk and benefit information, 

irrespective of the protocol type. A further study with a more representative sample is 

needed to fully evaluate the BRIMMS protocol. Finally, the use of faux drug and disease 

information may also have led to less participant interest and emotional involvement in the 

study, which could have a larger impact on outcomes such as decisional conflict. To combat 

some of these limitations, future research should aim to evaluate the BRIMMS intervention 

during consultations in which clinicians provide real DMD risks and benefits across local and 

international healthcare services in a larger study. A multi-centre trial is planned to confirm 

these results. 

5. Conclusion 
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This initial crossover RCT suggests that the BRIMMS protocol can be used by healthcare 

professionals in a brief consultation session to improve patients’ understanding of DMD risk 

and benefit information and reduce conflict in treatment decisions. The BRIMMS protocol 

was rated more positively by patients in terms of perceived understanding, satisfaction and 

preference, making it likely that consultations based on the BRIMMS protocol will be better 

liked. Future multicentre studies, incorporating real MS DMD information and decisions, and 

the development of software formats for BRIMMS, will increase the validity and feasibility 

of this protocol for clinical and research work. 
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Fig 1 An example of the order of materials presented to patients. The four consultation styles and 
treatment sets were all given in a random order (e.g. BRIMMS consultation visual could be 
presented last with Treatment set 2). The order of the two drugs in a treatment set were also 
randomised. Hypothetical drug names not shown for simplicity. 
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