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Abstract

Background: Patient education is important in healthcare. As such, EULAR, the European League Against
Rheumatism, has created and published 8 evidence-based and expert-opinion-based recommendations for patient
education. However, the relevance and relative importance of these recommendations to a general patient
population are yet to be determined. Our study aimed to determine patients’ strength of preference for the different
EULAR recommendations for patient education.

Methods: We performed an adaptive, partial-profile conjoint analysis using a discrete choice survey on a cross-
section of patients in a family practice.

Results: A total 56.8% of patients approached in clinic agreed to participate. Of those who started the survey,
94.4% completed the survey. The mean time to complete the survey was 10.7 minutes. Mean rankings of the 8
EULAR recommendations, where 1 is the most preferred and 8 the least preferred, were 3.4 for content of
education, 3.9 for training of education providers, 4.1 for who delivers the education, 4.5 for education methods
offered, 4.6 for how often the education should be offered, 4.9 for accessibility of education, 5.3 for level of
personalization, and 5.4 for monitoring of education.

Conclusion: Participants felt that the most important features were content, training of education providers, and
who delivered the education. The level of personalization and the monitoring of the education were deemed less
important. In addition, we determined that it is feasible to measure patient preferences using a discrete choice
survey in a family practice setting.

Keywords: Patient education; Patient preference; Family practice;
Conjoint analysis; Discrete choice

Introduction
Patient education (PE) is an important part of providing good

quality healthcare. A number of studies have shown that when patients
know more about their illnesses and treatments, there is a great
potential for improved health outcomes. Lorig et al. found that a health
education program for self-management in patients with chronic
arthritis resulted in a decline in pain, physician visits, and costs [1].
Sari & Osman found that health education and greater access to
spirometry resulted in increased medication use in COPD and asthma
patients [2]. A systematic review (Cochrane review) looking at
interventions aiming to improve medication adherence showed that
patient education interventions improve medication adherence,
decrease emergency department (ED) visits, and hospital admissions
[3]. Specifically, studies included in the Cochrane review showed that a
variety of educational interventions resulted in a decrease in HbA1c in
diabetics [4], an increase in medication adherence in schizophrenic
and schizoaffective patients [5], an improvement in blood pressure and
medication adherence in hypertensive patients [6], as well as an overall
improvement in medication adherence in a general pharmacy setting
[7]. Another systematic review, from Ghisi et al. found 10 of 11
included studies showed that education significantly increased
knowledge in cardiac patients and that educational interventions were

significantly and positively related to physical activity, dietary habits,
and smoking cessation [8]. Additionally, the 2003 National Assessment
of Adult Literacy (NAAL) in the United States (US) reported that
higher health literacy was associated with a higher self-reported level
of overall health [9].

While the potential benefits are apparent, patient education has
been inconsistently done in the past, with variable results on health
outcomes. The Cochrane review looking at interventions to improve
medication adherence overall showed inconsistent results for
educational and other interventions for improving medication
adherence. Even the most effective interventions did not lead to large
improvements [3]. A systematic review on educational needs of
patients with irritable bowel syndrome (IBS) found that 65% of
patients were ‘unhappy’ with their level of knowledge or felt poorly
informed [10]. Additionally, an international survey done by Aliot et
al. showed that cardiologists felt that the level and quality of
information about atrial fibrillation given to patients compared poorly
with levels of information provided on other cardiovascular diseases
[11]. In the same study, the majority of physicians felt that there was an
important need for more and improved information given to patients
about atrial fibrillation.

Knowing patient preferences for patient education may increase the
effectiveness of patient education. In a randomized controlled trial by
Giuse et al. tailoring health information according to learning style (i.e.
visual, aural, read/write, kinesthetic, multimodal) and health literacy
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resulted in greater gains in knowledge about hypertension than
information customized for health literacy level only [12].
Additionally, Rumpold et al. found that eliciting information
preferences in advanced lung cancer patients resulted in high patient
satisfaction with end-of-life communication [13].

In 2015, a task force from the European League Against
Rheumatism (EULAR) created and published 8 evidence-based and
expert-opinion-based recommendations for patient education for
people with inflammatory arthritis [14]. The recommendations are
presented in Table 1.

Overarching principles

Patient education is a planned interactive learning process designed to support and enable people to manage their life with inflammatory arthritis and optimise their
health and well-being

Communication and shared decision making between people with inflammatory arthritis and their healthcare professionals are essential for effective patient education

Recommendations Category of
evidence

Strength of recommendation

Patient education should be provided for people with inflammatory arthritis as an integral part of standard care
in order to increase patient involvement in disease management and health promotion

1A-2B A-C

All people with inflammatory arthritis should have access to and be offered patient education throughout the
course of their disease including as a minimum; at diagnosis, at pharmacological treatment change and when
required by the patient’s physical or psychological condition

3-4 C-D

The content and delivery of patient education should be individually tailored and needs-based for people with
inflammatory arthritis

1B A

Patient education in inflammatory arthritis should include individual and/or group session, which can be
provided through face-to-face or online interactions, and supplemented by phone calls, written or multimedia
material

1A-B A

Patient education programmes in inflammatory arthritis should have a theoretical framework and be evidence-
based, such as self-management, cognitive behavioural therapy or stress management

1A-B A

The effectiveness of patient education in inflammatory arthritis should be evaluated and outcomes used must
reflect the objectives of the patient education programme

4 D

Patient education in inflammatory arthritis should be delivered by competent health professionals and/or by
trained patients, if appropriate, in a multidisciplinary team

3 C

Providers of patient education in inflammatory arthritis should have access to and undertake specific training in
order to obtain and maintain knowledge and skills

3-4 C-D

*This table was taken with permission from the original article by Zangi et al. [13]

Table 1: EULAR Recommendations for patient education for people with inflammatory arthritis.

While these recommendations were developed for people with
inflammatory arthritis, they appear to be easily generalizable to a more
diverse patient population. As such, these recommendations could
provide a strong framework for developing patient education in a
general patient population, such as in a family doctor’s office. However,
the relevance and relative importance of these recommendations to a
more general patient population are yet to be determined.

Discrete choice experiments are used to elicit strength of preference
when multiple attributes and levels need to be considered [15].
Discrete choice experiments determine preferences by having
respondents choose between differing combinations of components
(attributes). This method allows an assessment of compromise between
a product’s attributes and its effect on choice. As such, discrete choice
experiments can be used to assess relative preferences for multiple
components of a patient education intervention.

This study aims to determine patients’ strength of preference (part-
worth utility) for different attributes of patient education strategies as
determined by the EULAR recommendations. We also looked at the
feasibility of performing a discrete choice survey in a family practice
setting.

Methods
We conducted an adaptive, partial-profile conjoint analysis, using a

discrete choice experiment, on a cross-section of patients. This study
was approved by the Scarborough General Hospital research ethics
board.

Patients were consecutively approached in a family medicine
community clinic solo practice from Nov 23, 2015 to Jan 29, 2016
during regular clinic hours (i.e. not during after-hours or weekend
clinics).

Subjects were included if they were fluent in English and had an
adequate literacy level to be able to answer the questionnaire. Literacy
level was determined with the Rapid Estimate of Adult Literacy in
Medicine–Short Form (REALM-SF) questionnaire prior to the
administration of the discrete choice experiment (Appendix A). The
REALM-SF questionnaire is a brief, validated tool used to assess adult
literacy in medicine [16]. Patients were included in the study if they
scored 4 or greater on the REALM-SF literacy screen, indicating a
grade 7-8 literacy level.
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Appendix A: REALM-SF literacy questionnaire [16].

Subjects were excluded if they were less than 18 years old, if they
had difficulty reading and understanding the English language, or if
they had cognitive impairment that limited their ability to respond to
the questionnaire, i.e. a diagnosis of dementia or significant
developmental delay.

Characteristics of the overall population of the study clinic were
taken from the clinic’s electronic medical records.

For our feasibility aims, we collected data on the proportion of
patients that were approached in the clinic, the proportion that agreed
to participate, the proportion that passed the literacy requirements,
and the proportion of patients that completed the questionnaire. Data
collected also included the number of tasks required for participants to
complete the discrete choice experiment, as well as the time required to
complete the overall survey.

After completing a brief questionnaire indicating the participant’s
age, sex, first language, and education level, participants were asked to
complete the discrete choice experiment using the 1000minds online
survey platform [17]. Potentially eligible patients were consecutively
approached in the clinic either before or after their appointment with
the physician, regardless of the reason for visit. They were told
involvement in the study would take up to 15 minutes. Participants
were then handed a hard-copy questionnaire containing demographic
information and the REALM-SF tool to be completed. If participants

passed the REALM-SF literacy screen they were asked to complete the
online discrete choice experiment on a provided tablet in the waiting
room.

The discrete choice task presented to participants was a partial
profile, adaptive questionnaire. As such, the participants were
individually presented with two choices that each included two
different attributes at different levels (See Table 2 for a list of attributes
and levels). The participants were then asked to select the choice that
best reflected their preference, or opt-out by selecting the option “they
are equal” or by skipping the question (Appendix B). A Total 136
potential tasks using different pairings were included in the survey.
However, due to the adaptive nature of the questionnaire, participants
completed only as many tasks as necessary until their preference
profile was fully determined. Therefore, the number of tasks that each
participant was asked to complete varied with each participant. As a
feature of the 1000minds survey platform, the order of presented
attributes was varied and the order of discrete choice tasks was
randomized. Participants had access to members of the research staff at
any point for assistance.

Attributes and levels included in the discrete choice experiment
were chosen based on the 8 EULAR criteria. The 8 attributes included
in the discrete choice experiment were taken directly from the EULAR
recommendations. 2-3 levels for each attribute were selected based on
recommendations within the EULAR paper and ranked from least
desired to most desired (Table 2).

We used the chi-square goodness of fit test to determine if our study
population was similar to the base population from which the study
population was drawn.

Appendix B: A sample question in the discrete choice survey from
the 1000minds online survey platform [17].

Attribute Levels

Accessibility of education Available to few patients

Available to some but not all patients

Available to all patients

How often the education
should be offered

Only at diagnosis

Both at diagnosis, and at treatment change
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At diagnosis, at treatment change, and with any
changes in condition

Level of personalization Not individualized – the same education for
everyone

Individually tailored and needs-based

Education methods
offered

Online sessions only

Group counselling ± online sessions

One-on-one counselling ± group counselling ±
online sessions

Content of education Not based on theory or evidence

Based on theory but not evidence

Based on theory and evidence

Monitoring of education Education program not evaluated for effectiveness

Education program evaluated for effectiveness

Who delivers the
education

Persons from a non-health background

Health professionals (e.g. doctors, nurses,
therapists etc.) and/or patients

Training of education
providers

No specific training

Training to maintain knowledge and skills

Training to maintain knowledge and skills + training
for delivering education

Table 2: Attributes and levels included in the discrete choice survey.

There is no clear consensus on calculating a sample size or
performing a power analysis for an adaptive conjoint analysis study.
However, there are general statements that suggest a sample size of
>200 is adequate for an exploratory study intended to assess main
effects of group-level preferences [18].

Analysis of the discrete choice experiment was done using the
PAPRIKA method (Potentially All Pairwise Rankings of all possible
Alternatives). PAPRIKA uses pairwise ranking (choosing one
alternative from two) through an adaptive, partial-profile conjoint
analysis survey. PAPRIKA then identifies all other hypothetical
alternatives that can be pairwise ranked and eliminates them by
applying the logical property of transitivity. Transitivity allows an

overall ranking of all possible alternatives to be produced based on
pairwise rankings of the individual alternatives. Preference values, or
part-worth utilities, are then calculated using linear models. These
part-worth utilities represent the relative importance of each attribute
[19]. This analysis was performed using the 1000minds software. No
specific validity checks were performed.

Results
A flow chart of patient recruitment is shown in Figure 1. 545

patients presenting to clinic during the recruitment period met
inclusion criteria. Of these, 187 participants completed the discrete
choice experiment. Table 3 shows the characteristics of the population
included in the study compared to the overall population of the study
clinic.

Figure 1: Flow chart of patient recruitment.

A maximum 136 discrete choice tasks could be undertaken. The
mean number of tasks completed was 31.6 (median 32, range 14-58).
The mean time to complete the survey was 10.7 minutes (median 9,
range 3-35 minutes).

The relative preferences (part-worth utilities) of each attribute are
shown in Table 4 and Figure 2. The mean attribute rankings are shown
in Table 5, where 1 is the highest ranked or most preferred and 8 is the
lowest ranked or least preferred.

 Study population All clinic patients

N*(%) N (%)

Total 213 1481 p value

Age (years) 0.0003

18-24 10 (4.7%) 146 (9.9%)

25-34 22 (10.3%) 184 (12.4%)

35-44 52 (24.4%) 290 (19.6%)

45-54 44 (20.7%) 290 (19.6%)

55-64 54 (25.4%) 245 (16.5%)

65-74 18 (8.5%) 133 (9.0%)

75-84 7 (3.3%) 123 (8.3%)
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85+ 6 (2.8%) 70 (4.7%)

Gender <0.0001

Female 183 (86.7%) 1098 (74.1%)

Male 28 (13.3%) 383 (25.9%)

First language

English 169 (79.3%)

French 5 (2.3%)

Italian 20 (9.4%)

Other 17 (8.0%)

Education level

Did not complete primary (grade) school 2 (0.9%)

Completed at least grade school (grade 6 or equivalent) 11 (5.2%)

Completed at least secondary (high) school 52 (24.5%)

Completed college/university 125 (59.0%)

Completed graduate or professional degree 22 (10.4%)

REALM-SF literacy score

<4 (<7th grade) 1 (0.5%)

4-6 (7-8th grade) 10 (4.7%)

7 (high school) 202 (94.8%)   

*In cases where total does not add to 213, this is due to missingness.

Table 3: Characteristics of the study population and the overall population of the study clinic.

Utility Values Mean 95% Confidence Interval

Accessibility of education

Available to few patients 0.0%

Available to some but not all patients 5.0% (4.4%-5.6%)

Available to all patients 12.4% (11.4%-13.4%)

How often the education should be offered

Only at diagnosis 0.0%

Both at diagnosis, and at treatment change 7.8% (7.1%-8.4%)

At diagnosis, at treatment change, and with any changes in condition 12.5% (11.8-13.3%)

Level of personalization

Not individualized - the same education for everyone 0.0%

Individually tailored and needs-based 9.8% (8.9%-10.6%)

Education methods offered

Online sessions only 0.0%
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Group counseling ± online sessions 6.7% (6.0%-7.3%)

One-on-one counselling ± group counselling ± online sessions 12.6% (11.8%-13.5%)

Content of education

Not based on theory or evidence 0.0%

Based on theory but not evidence 6.8% (6.2%-7.4%)

Based on theory and evidence 16.1% (15.2%-17.1%)

Monitoring of education

Education program not evaluated for effectiveness 0.0%

Educations program evaluated for effectiveness 9.5% (8.8%-10.2%)

Who delivers the education

Persons from a non-health background 0.0%

Health professionals (e.g. doctors, nurses, therapists etc.) and/or patients 13.1% (12.2%-13.9%)

Training of education providers

No specific training 0.0%

Training to maintain knowledge and skills 9.2% (8.5%-9.9%)

Training to maintain knowledge and skills and training for delivering education 14.0% (13.2%-14.9%)

Table 4: Mean utility values.

Attributes Mean Ranking

Content of education 3.4

Training of education providers 3.9

Who delivers the education 4.1

Education methods offered 4.5

How often the education should be offered 4.6

Accessibility of education 4.9

Level of personalization 5.3

Monitoring of education 5.4

Table 5: Mean attribute rankings.

Discussion
Our study found that all of the 8 EULAR recommendations for PE

were considered relatively important. Overall, the content of patient
education was considered the most important aspect, followed by the
training of education providers, and who delivered the education.

Additionally, the study found that it is feasible to determine patient
preferences using a discrete choice online questionnaire in a family
practice setting.

A total 375 patients (68.8% of the patients presenting to clinic) were
approached to participate in the study. The remainder of patients were
not approached mostly due to clinic constraints (e.g. running behind
schedule), but also included patient visit factors (e.g. patient too

distraught or too sick). This might be overcome in a future study by
allowing patients to complete the online questionnaire at home,
outside of clinic time and at their own leisure.

Figure 2: Mean utility values (relative preferences) for each
attribute.

A total 213 patients (56.8%) agreed to participate. Most patients
reported “I don’t have time” as the reason for refusing participation in
the study. However, other reasons for refusal included not feeling
comfortable using a computer. This may have affected recruitment of
elderly or lower literacy populations such that these population may be
underrepresented in our study population.

A total 212 participants (99.5%) passed the REALM-SF literacy
screen. This high pass rate for the literacy screen was perhaps due to
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the high literacy level in the clinic population. Another explanation
could be that lower-literacy patients were self-screening and declining
participation in the study prior to completing the literacy screen due to
a perceived inability to understand or read the questions included in
the experiment.

A total 187 out of the 212 participants (88.2%) completed the
discrete choice experiment. 11 participants (5.2%) started but were
unable to complete the experiment. The remainder (6.6%) did not start
the experiment in the first place. This was usually due to not being able
to wait for another participant to finish the experiment on the
provided tablet.

There was a statistically significant difference in age distribution and
gender between the study population and the base clinic population.
Participants were more likely to be between 35-64 years old compared
to the base clinic population. This could be explained by fewer patients
outside of that age group presenting for assessment at the family
practice during the recruitment period. This is likely the case for
patients under 35 years old. The more elderly population over 65 years
old may be underrepresented due to a higher number of participants
either not meeting eligibility criteria due to cognitive ailments such as
dementia, or refusing to participate in the study, perhaps due to
unfamiliarity using a computer or tablet. Participants in the study were
also more likely to be female compared to the base clinic population.
This is most likely due to females presenting more for assessment
during the recruitment period. As such, males may be
underrepresented in our study population.

The overall level of education was quite high in study participants,
with 69.4% having completed a college/university degree or higher.
This could be due to a high education level in the base clinic
population. Alternatively, this could be explained by more highly
educated patients being more likely to agree to participate in the study.

Mean number of tasks completed was 31.6 (range 14-58) with a
mean time to complete the experiment of 10.7 minutes (median 9,
range 3-35 minutes). The ISPOR (International Society for
Pharmacoeconomics and Outcomes Research) Task Force report on
good research practices for conjoint analysis suggests that, although
there is some debate, it is good practice to include 8-16 conjoint-
analysis tasks, but that some conjoint analysis practitioners advocate
that respondents can complete up to 32 tasks [20]. As such, the
cognitive burden of the discrete choice experiment may be considered
high in this study.

Attributes had mean utility values ranging from 9.5 to 16.1%
indicating that they all have similar levels of importance, with some
deemed slightly more important than others.

Developing patient education materials according to the relative
patient preferences shown in this study may help improve patient
education and patient outcomes. Project Leonardo, a disease and care
management model studied by Ciccone et al. showed that patient
empowerment interventions, including patient education, can lead to
improved health outcomes in chronic disease management [21]. By
developing education materials according to patient preference,
patients may be more satisfied and more invested in their patient
education, leading to higher patient empowerment and improved
health outcomes.

Limitations
Our study results need to be interpreted in light of several possible

limitations. Due to convenience/consecutive sampling, the study
population may not be fully representative of the base clinic
population and may be more representative of patients who present to
clinic more frequently. It is also possible that the base clinic population
may not be fully representative of the base population in the area. The
population was from the practice of a solo female family practitioner.
The patients, based on the demographics collected, were more likely to
be female, and may be more highly educated than the base (local)
population. Participants were primarily English speaking and the
survey was only offered in English. The results of the study are
therefore more applicable to a more middle-aged, female, educated,
English-speaking population. This could be improved in future studies
by offering the survey in several languages and offering the survey at a
variety of clinics in different locations. The experiment itself may also
have presented a high cognitive burden to participants. In future
studies, linking demographic data to the survey results may allow us to
determine if education level had an impact on the participant’s ability
to complete the survey. However, in our current study, since the
demographic data were not linked to the anonymous survey results, we
could not examine the effects of demographic factors on patient
preference. The final sample size included fewer than 200 participants
(212 eligible participants and 187 completed experiments). Due to the
relatively low sample size, the results may not be as precise in showing
the relative preferences of the base population.

While conducting a discrete choice experiment allowed us to
quantify the patient strength of preference for different aspects of
patient education, alternative study designs could complement our
findings. For example, conducting focus groups would allow for an in-
depth analysis of patients’ reasons for expressing particular
preferences. Further studies in this direction may help clarify the
reasoning behind the strengths of preference found in this study.

Conclusion
In conclusion, participants in the study felt that all 8 of the EULAR

recommendations were important for patient education, with the
content of patient education, the training of education providers, and
who delivered the education being the most important of the 8
recommendations on patient education. In addition, while clinic and
patient factors, such as time constraints, made it somewhat difficult to
recruit participants from a busy family practice office, once patients
agreed to participate in the survey, most were able to complete the
discrete choice questionnaire without difficulty. Therefore it is feasible
to administer a discrete choice online survey in a family practice
setting in order to determine relative patient preferences for different
aspects of patient education.
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