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ABSTRACT
Objective  To evaluate the effect of a specific 
communication training for neurologists on how to provide 
complex information about treatment options to patients 
with multiple sclerosis (MS).
Design  Single-centre, single-blind, randomised controlled 
trial.
Setting  One university hospital in Norway.
Participants  Thirty-four patients with early-stage MS.
Intervention  A 3-hour training for neurologists on how to 
provide complex information about MS escalation therapy.
Main outcome measures  Patient recall rate, measured 
with a reliable counting system of provided and recalled 
information about drugs.
Secondary outcome measures  Number of information 
units provided by the physicians. Effects on patient 
involvement through questionnaires.
Methods  Patients with MS were instructed to imagine a 
disease development and were randomised and blinded 
to meet a physician to receive information on escalation 
therapy, before or after the physician had participated in 
a 3-hour training on how to provide complex information. 
Consultations and immediate patient recall interviews 
were video-recorded and transcribed verbatim.
Results  Patient recall rate was 0.37 (SD=0.10) pre-
intervention and 0.39 (SD=0.10) post-intervention. The 
effect of the intervention on recall rate predicted with 
a general linear model covariate was not significant 
(coefficient parameter 0.07 (SE 0.04, 95% CI (−0.01 to 
0.15)), p=0.099).
The physicians tended to provide significantly fewer 
information units after the training, with an average of 
91.0 (SD=30.3) pre-intervention and 76.5 (SD=17.4) post-
intervention; coefficient parameter −0.09 (SE 0.02, 95% 
CI (−0.13 to −0.05)), p<0.001. There was a significant 
negative association between the amount of provided 
information and the recall rate (coefficient parameter 
−0.29 (SE 0.05, 95% CI (−0.39 to −0.18)), p<0.001). We 
found no significant effects on patient involvement using 
the Control Preference Scale, Collaborate or Four Habits 
Patient Questionnaire.
Conclusion  A brief course for physicians on providing 
complex information reduced the amount of information 
provided, but did not improve patient recall rate.
Trial registration number  ISRCTN42739508.

INTRODUCTION
Multiple sclerosis (MS) immunomodulatory 
treatment has become increasingly complex 
as new drugs have been introduced, differing 
in efficacy, risk/adverse effect profile and 
administration form.1 2 In Norway, guidelines 
for MS treatment issued by the Norwegian 
Directorate of Health state which disease-
modifying therapies should be introduced 
initially, and which should be introduced as 
escalation therapy when relapse occurs3 or if 
the patient initially presents with a very active 
disease.1

Informing patients with MS about escalation 
therapy alternatives involves comprehensive 
exchange of situation-specific information, 
including risks and effects subject to uncer-
tainty. This information is usually delivered by 
a neurologist in a task-based but unscripted 
dialogue with a patient who is experiencing 
an emotionally charged situation.4 5

Medical information should ideally be 
provided in a way that enables patient 
autonomy and involvement in treatment deci-
sions.6 Patients desire tailored information.7–9 
The quality of communication is therefore 
crucial, if not clearly proven to influence the 
patients’ ability to manage their disease,7 8 10 
at least to improve patient adherence.11

Several studies have shown that recall 
of medical information is suboptimal.12–17 

Strengths and limitations of this study

	► Randomised controlled trial design, adapted to 
health communication research.

	► Patients with multiple sclerosis with unique insight 
in the disease and emotional connection to the 
information.

	► Reliable measurement of recall of complex informa-
tion given in free speech.

	► A small sample.
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Cognitive impairments associated with MS make infor-
mation processing more difficult.18–20 Even in early-stage 
MS, subtle memory disturbance has been shown to be 
common.21 22 Improvement of information recall among 
patients with MS is necessary to avoid lack of patient 
involvement, adherence and poor outcomes.

A few studies have investigated patient uptake of 
complex information as an outcome measure; most have 
directed interventions at patients.23 24 Intervention studies 
that link communication training of physicians to patient 
outcomes in general are rare,25 26 and to patient recall 
even more so. The question has been raised whether 
recall in complex chronic illness management could be 
improved by changing the communication behaviour 
of healthcare personnel.24 Various oral communication 
strategies have been examined and found to improve 
patient recall in various ways like repetition,27 28 simpli-
fication of language, pauses, personal relevance28–30 and 
structuring.28 31 One recent study has shown recall rate 
improvement by information structuring and categorisa-
tion, but only for disadvantaged subgroups of a popula-
tion.32 Other studies have not showed such an effect, and 
the phenomena remain understudied in clinical popu-
lations.33 Lehmann et al did show that providers should 
tailor both portioning and amount of information to 
patient preferences, as those wanting more, also recalled 
more information.34

However, the interventions investigated have usually 
been long, and most often involved video-vignettes studies 
or analogue patients, that is, healthy subjects pretending 
to be patients. Studies have usually tested single, generic 
strategies, not a set of strategies selected and tailored to 
the needs of a specific group of professionals and rarely 
performed in unscripted conversations with real patients. 
Hence, ecological validity remains unclear. Furthermore, 
increasing demand on cost control in healthcare makes 
long training interventions for physicians less attractive 
to administrators.

In order to accommodate these shortcomings, this 
study tested a very brief communication training inter-
vention, performed in natural conversations with real 
patients, although in a fictitious setting, with a set of infor-
mation provision strategies selected to tailor the needs 
of physicians working with patients with MS. We tested 
whether a brief intervention focused on how to deliver 
complex information, tailored to a selected population of 
physicians, improved patient recall rate.

METHODS
Study design
This was a single-centre, single blind randomised 
controlled pilot trial to determine the effect of brief 
communication skills training for physicians on patient 
recall of information provided by the physician. Patients 
with early-stage MS were randomised to be exposed to a 
physician either before or after training, see an overview 
of the study design visualised in figure 1.

Participants and setting
Patients
The ability to recall information provided depends on 
its relevance, degree of patient involvement and the 
emotional state of the recipient.17 30 35–37 When designing 
this experiment, we therefore wanted to recruit real 
patients with MS, who know how it is to live under the 
sword of Damocles, that is, any time and day symptoms of 
exacerbations of the disease may appear.38 To set up an 
experiment in a communication lab, however, we could 
not rely on the unpredictable influx of patients in need 
of escalation therapy. Hence, we approached outpatients 
identified in the electronic patient records at Akershus 
University Hospital (Ahus), a teaching hospital in the 
capital region of Norway with a population uptake area 
of 575 000 inhabitants.39 The patients had to meet the 
following eligibility criteria to be asked for participation 
and included:
1.	 Being 18 years old or above.
2.	 Diagnosed with relapsing remitting MS between 2009 

and 2012.
3.	 Currently on no or first-line treatment.
4.	 Not yet exposed to a decision about choice of escala-

tion treatment.
5.	 Not yet received thorough information about escala-

tion treatment options and their pros and cons by a 
neurologist.

Eligible patients were asked if they were willing to 
imagine themselves having experienced exacerbations, 
and meet a physician to discuss further treatment. If 
willing, they were included in the study.

Physicians
We presented the planned study for the physicians 
working in the Neurology Department at Ahus on staff 
meeting and through email. Participating physicians 
were required to regularly meet patients with MS in their 
work. To compensate for differences in their level of 

Figure 1  Study design overview. Result: Patient recall rate. 
MS: multiple sclerosis.
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experience, participants were provided with an overview 
of information including risk–benefit stratification for 
the three most relevant escalation medications commonly 
used in Norway in 2016: natalizumab, alemtuzumab and 
fingolimod.2 40 41

Setting
Consultations and post-consultation recall interviews with 
patients were video recorded in a communication lab 
facility on hospital grounds. The patients were instructed 
beforehand to imagine that they had recently experi-
enced two unspecific, function-reducing attacks and 
had undergone an MRI scan and blood tests. They were 
now to consult with a physician about the tests and scan 
results, receive information about escalation treatment 
and discuss options. Except for this fictitious setting, the 
patients were instructed to use their personal history and 
behave as themselves. The physicians were fully informed 
about the fictitious setting. They received information in 
advance on which and how few details the patients had 
been given, and were asked not to go into details about 
previous or recent clinical findings or attacks, nor to 
examine the patient. They also received an exacerbation 
history, results of a recent MRI scan showing new lesions 
and a John Cunningham virus (JCV) antibody index of 
0.8,42–45 all framed as a journal exempt. Physicians were 
given approximately 20 min for the consultation, to 
mirror the usual timing of a busy scheduled day. They 
were instructed to handle the situation as they would 
have done in their everyday work, basing the discussion 
of treatment escalation on the individual situation and 
risk profile of the patient.1 40

Intervention
The intervention was a 3-hour communication training 
course, specifically focused on structured and patient-
centred information provision, and targeted at physicians 
working in neurology. The course was developed and 
held by a professor specialised in health communication 
research with extensive experience in teaching medical 
students and physicians communication skills (PG). It was 
a condensed version of patient-centred communication 
skills training46 with an emphasis on strategies which have 
been tested or have been expected to improve recall and 
understanding (creating a safe environment, exploring 
the patient’s understanding and perspectives, prioritising 
and adapting the amount of information to the patient’s 
prior understanding and needs, using signposting, 
short sentences, pauses, explanations without jargon 
and checking for understanding).27 28 32 47–49 The 3-hour 
course comprised a 50/50 mix of theoretical instruction 
and practical training with role plays. Whereas strate-
gies discussed are not specific for communication with 
patients with MS, examples and practice cases aimed to 
illustrate treatment decision-making in MS were used. 
The course was provided in three sessions, for five to six 
physicians at a time, 21–27 September 2016.

Study procedures
A researcher not involved in the development and 
delivery of the training (JMN) observed the consultation 
on-screen in an adjacent room while taking notes with 
the help of an observational sheet. Immediately after the 
physician had left the room, JMN performed the recall 
interview with the patient while the recording proceeded 
uninterrupted (figure 2). The recall interview guide was 
strict, with initial open questions, followed by a tailored 
part in which JMN anchored the questions specifically to 
the information the doctor had provided during the visit, 
based on the notes collected during the observation of 
the specific consultation.

Each physician saw two patients, one before and 
one after attending the communication training. Pre-
intervention consultations took place 16 August–15 
September 2016, post-intervention consultations took 
place 3 October–3 November 2016.

Outcomes
Primary outcome measure
The from protocol primary outcome measure was the 
patient recall rate measured as the amount of informa-
tion recalled by the patient divided by the amount of 
information given by the doctor, based on transcripts of 
the videos. We limited the measurement to information 
concerning the three most relevant drug alternatives 
when initiating second-line MS treatment.41 We developed 
a specific system for measuring complex oral information 
transfer in medical consultations, counting the number 
of information units provided by the physician, and the 
proportion of these units recalled by the patients.50 This 
measure contains a sophisticated system of definitions 
that enables a coder to break down complex conversation 
into the smallest countable units that carry meaningful 
medical information. One quite simple example would 
be the statement, ‘One option is Tysabri, which you get 
in the hospital as a monthly infusion’. Here, the smallest 
possible units of information are:

	► One option is Tysabri [a]—name of medication 1p.
	► In the hospital [b]—administration place 1p.

Figure 2  Data collection procedure.
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	► Infusion [c]—administration manner 1p.
	► Monthly [d]—administration frequency 1p.
The system involved three researchers (JMN, MN, PG) 

and demonstrated high inter-rater reliability (IRR).50 
After establishment of the IRR, JMN coded all transcripts 
for this study.

Secondary outcome measures
The from protocol secondary outcome measure was the 
effect of the intervention on the mean amount of oral 
information provided by the physicians. We also explored 
possible effects on patient involvement using the Control 
Preference Scale (patient),51 Collaborate52 53 and the 
Four Habits Patient Questionnaire,54 55 all of these after 
the consultation.

Sample size estimation
The study was designed as a preclinical trial. No previous 
ways of measuring orally provided information were avail-
able, so the numerical effect size of the measure we devel-
oped,50 as well as its natural variability, was unknown. 
For a high effect size, we decided to consider the SD of 
the measured effect as proxy of the average effect of the 
intervention. Under standard assumptions of a two-sided 
t-test of statistical significance at 5% and 80% power, 16 
patients in each arm of the study were necessary.

Randomisation
An independent statistician performed the randomisa-
tion of patients agreeing to participate. The R-method 
sample (1-42, 21) was used to draw a random subsample 
of size 21 from the set of 42 patients (figure 3). The four 
last patients on each list were given substitute status. The 
random sample was generated without any blocking or 
stratification restrictions beyond its size. JMN enrolled 
participants and assigned them blinded to either the 
control or the intervention group.

Statistical methods
We investigated the effect of the intervention on the 
recall rate, alongside various secondary outcomes. This 
was done with separate generalised linear mixed models, 
using the doctor ID as a random effect and the variables 
of interest as dependent variables and fixed effects. Like-
lihood functions were chosen appropriately for the distri-
bution of the dependent variable. Standard maximum 
likelihood estimates inference was pursued, giving corre-
sponding confidence intervals and p values.

Pre-trial registration
The trial was registered in ISRCTN (www.isrctn.com) on 
23 June 2016 (registration number: ISCRTN42739508).

Patient and public involvement
A representative patient with MS and a professor of 
medical ethics constituted an advisory group for the 
project.

RESULTS
Participants
All participants, patients and physicians, were included 
between 12 April 2016 and 2 May 2016. Among approx-
imately 60 resident or consultant physicians employed 
at the Department of Neurology at Akershus University 
Hospital, 17 agreed to participate. All provided informed 
consent. Ten were male (59%), median age was 39 (range 
29–57). They had between 2 and 29 years of work experi-
ence (median=11) (table 1).

Patient recruitment is shown in figure 3. Out of the 53 
eligible patients with MS we reached, 42 agreed to partic-
ipate and provided informed consent (79%). They were 
randomised into two groups, each with 17 participants 
and 4 substitutes. Finally, 34 participated in the study. 
Median age was 48 (range 21–66 years old). Twenty-five 
were female (table 1).

An overview of the participant flow is shown in figure 3. 
Three patients opted out after the study had begun, but 
before partaking, and was replaced by substitutes already 
randomised to the same arm.

Both pre-intervention and post-intervention consulta-
tions lasted on average 21 min (range 8–29 min, median 
20 min). From the consultation transcripts, 1652 physi-
cian statements containing information about the three 
predefined drug alternatives were identified.

Primary and secondary outcomes
The recall rate was 0.37 in the pre-intervention group and 
0.39 in the post-intervention group. When predicting the 
recall rate with the intervention using a binomial likeli-
hood, we found the general linear model covariate coef-
ficient parameter 0.07 (SE 0.04, 95% CI (−0.01 to 0.15)), 
p=0.099.

The average number of oral information units provided 
by the physicians before and after the intervention were 
91.0 and 76.5, respectively. When predicting this a priori 

Figure 3  CONSORT 2010 participant flow. CONSORT, 
Consolidated Standards of Reporting Trials.

www.isrctn.com
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secondary outcome with the intervention using a Poisson 
likelihood, we found the coefficient parameter −0.09 (SE 
0.02, 95% CI (−0.13 to −0.05)), p<0.001. When predicting 
the recall rate with the amount of information provided, 
we found the coefficient parameter −0.29 (SE 0.05, 95% 
CI (−0.39 to −0.18)), p<0.001.

We found no significant effects of the intervention on 
patient involvement using the Control Preference Scale, 
Collaborate or Four Habits Patient Questionnaire. We 
also did not find effects of the patient’s gender or age on 
recall rate.

DISCUSSION
We embarked on this study knowing that hospitals are 
reluctant to spend resources on extensive courses if strong 
effects are not demonstrated, and hoping that focus on 
a simple set of instructions could render a physician 
behavioural change strong enough to have a detectable 
effect on patient recall in a small pilot study. We did this, 
even though two systematic reviews on the effect of general 
communication skills courses suggested that brief inter-
ventions consistently yielded small effects.23 56 However, 
some papers suggested that courses of 5 hours or less 
could have effect.57–60 These studies addressed emotional 
communication, patient participation effect57 58 60 or a 
very simple instruction about one medication,59 and did 
not introduce patient adjusted information provision. 
Neither did they measure effect of the intervention by 
actual measurement of patient recall. Our study encom-
passed tailored information giving in a free dialogue with 
a real patient. Tailored information provision is a complex 
task, particularly so in the case of involving real patients 
in decision-making about second-line treatment for MS, 
which requires that they be well informed about pros and 
cons of options. The information given in our dataset was 
a lot more complex than in the studies referenced above. 

Our study suggests that complex information giving tasks 
require more extensive training than a 3-hour course to 
achieve substantial changes in patient recall, at least in 
decisions as difficult as choice of MS treatment.

In accordance with the principle of prioritising infor-
mation tailored to the patient,34 which was one of 
the strategies taught to physicians in our training, we 
observed a significant decrease in the amount of infor-
mation provided by physicians (secondary outcome) after 
having received the training. We also found that the recall 
rate decreased with increased amount of information 
provided, which is in line with previous findings.35 61

Questionnaires did not document changes in patient 
involvement. We did not expect to find changes in such 
proxy measures in a small pilot, particularly as the inter-
vention was directed foremost to improve information 
provision, not patient involvement. However, in case we 
had found changes in patient involvement, we could 
have explored associations between observed physician 
behaviour (not reported in this paper) and involvement.

The strengths of this study, besides the randomised 
controlled trial design, are several. Real patients with MS 
could easily envision the fictitious position they were in 
during the consultation, so that information was highly 
relevant and with potential to evoke emotions. The physi-
cians were not instructed to provide a prefixed set of 
information, but rather inform the patients according to 
what happened in the encounter, closely resembling real 
clinical situations. The recall interview used a technique 
with questions specifically anchored to the information 
that had been given, thus providing memory cues without 
‘helping’ the patient. The effect measure was direct recall 
as fraction of information provided, not more commonly 
used proxy measurements using questionnaires.

Patients were blinded to training status of the physi-
cians. Furthermore, more female than male patients 

Table 1  Participant characteristics; neurologists and patients

Neurologists Patients

(n) (%) (n) (%)
Control 
arm (n)

Intervention 
arm (n)

All 17 100 All 34 100 17 17

Female 7 41 Female 25 74 12 13

Male 10 59 Male 9 26 5 4

Age by first consultation Age

<36 3 18 21–30 3 9 1 2

36–45 10 59 31–40 6 18 2 4

>45 4 24 41–50 16 47 10 5

Years of clinical experience 51–60 7 21 3 4

<5 4 24 61–70 2 6 0 2

6–10 3 18

11–15 6 35

>15 4 24
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participated (ratio 2.8), in accordance with population-
based epidemiological data and data from the Norwegian 
MS Registry, in which the female to male ratio ranged 
from 1.7 to 2.7,62 suggesting that recruitment was not 
gender biased. The distribution of patient gender on 
pre-intervention and post-intervention observations was 
similar. There was no attrition, so we had a complete set 
of data, and only three substitutions among patients. The 
substitutes were already randomised, so an intention-to-
treat analysis was not necessary.

There are also limitations. First, our small sample. 
With a larger sample we might have been able to show 
smaller effects. The premise of choosing a small trial and 
expecting a high effect size proved too optimistic.

Second, the design of our study calls for caution in 
making causal inferences. As previous researchers have 
emphasised,63 64 the link between physician training and 
patient recall is indirect, and mediated by what actually 
happened during information provision sequences in 
these meetings: In other words, the lack of an effect on 
recall could be due to a lack of change in how the informa-
tion was provided, even though the amount was reduced. 
Such a result would implicate something lacking in the 
training intervention. Equally possible is that the physi-
cians applied what they were taught, but that this had no 
effect on patient recall. This result would call into ques-
tion the content of the training course, while highlighting 
the efficacy of its methods.

It is a limitation that it was not feasible to do the study 
with patients in a real treatment escalation situation. The 
fact that it was not their own treatment that was being 
discussed may have affected their recall. This would be 
true for all patients, however, regardless of the training 
status of the physician they consulted with.

Treatment fidelity was not measured for physician 
training in this study, but whether they changed some of 
their behaviour according to the teaching intervention is 
briefly explored in a qualitative study that showed how to 
define and assess quantifiable outcomes for three of the 
information sharing strategies taught in this intervention. 
It did not show significant effects on the physicians use of 
those three strategies.65 We did endeavour to implement 
the training correctly and consistently for all participating 
physicians. Patient consultation fidelity was not measured. 
The amount of time available, setting and situation were, 
however, identical for all consultations.

Recall was only measured immediately after the consul-
tation. It would have been interesting to have additional 
patient recall results after an amount of time had passed. 
On the other hand, this might have led to a risk for 
contaminated results, as patients in the meantime may 
have discussed with others or read other information. 
There is also a risk that the fictitious situation would 
make the patients less prone to remember multiple facts, 
as they would not discuss details with spouse or relatives 
in order to actually choose a treatment.

The research team that made this analysis was, with the 
exception of JMN, blinded to the intervention status of the 

transcripts from the consultations and recall interviews. 
Observer bias cannot be ruled out, although JMN made 
efforts to ignore not being blind. Some results suggest 
the measurement is indeed valid: (1) the measurement 
system was rigorously developed, yielding high IRR,66 (2) 
there was no significant negative effect of increasing age 
within the age span 21–66 years on recall rate, and (3) 
recall rate lessened with increased amount of informa-
tion provided. These observations concur with findings 
in previous studies.47 67 68

We did not test pre-study health literacy, collect data 
on education levels nor did we make a neuropsycholog-
ical assessment of the participating patients. This was 
abstained because we feared it could be a stressor that 
might influence performance. In retrospect, post-visit 
assessments of health literacy might have shed additional 
light on our findings. Finally, all the participating physi-
cians were volunteers, and we do not know their baseline 
skills or motivation. Motivated physicians46 and physicians 
with lower skills benefit the most from training.69

CONCLUSION
We were able to demonstrate that a 3-hour course in 
providing complex information about treatment options 
to patients was sufficient to improve physicians’ ability to 
prioritise information. We found a significant negative 
association between the amount of information provided 
and recall rate, supporting previous findings that infor-
mation provision should be limited to what is most rele-
vant to the individual patient. Despite these effects, we 
could not demonstrate that patient recall rate improved 
significantly (p=0.099) in this study. There are still huge 
knowledge gaps in our understanding of what happens 
along all the steps from communication trainer to the 
physician to the patient’s recall, and further research is 
needed in this field.

Practice points
Patients with MS recalled less than 40% of information 
provided to them, and the recall percentage decreased 
the more information they received. Improving neurolo-
gists’ ability to enhance patients’ recall of complex infor-
mation requires more extensive training than a 3-hour 
session including role-play practice.
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