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Highlights 

 There is uncertainty regarding how patient preferences and the results of DCE studies 

are influenced by educational tools.  

 Guidance on how to design and frame training materials for preference assessments is 

currently lacking. 

 This study shows that using an educational tool to inform patients led to patients 

placing more importance on treatment side effects in their decision making. 

 Patients receiving information via written text alone placed relatively more importance 

on treatment effectiveness and administration methods.  

 Further research is needed to provide guidance on the making and use of educational 

tools in preference elicitation studies. 
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Abstract 

Objectives: There is an increased interest in patient preferences informing the development 

and authorisation of medical products. A requirement for robust and meaningful results of 

such studies is that patients adequately understand the risks and benefits associated with 

treatments for which their preferences are elicited. This study aims to determine the influence 

of an educational tool, compared with traditional written information on patient preferences 

elicited in a discrete choice experiment (DCE). 

Methods: Treatment preferences of Swedish patients with rheumatoid arthritis (RA) were 

assessed using a DCE. Patients were recruited via clinics, a research panel, and the Swedish 

Rheumatism Association. Respondents received training materials either as plain written text 

or as an online educational tool. The educational tool was designed to enhance understanding 

of the written text by using graphics, pictograms, icon arrays, spoken text, and click-on 

functions. Data were analysed using random parameter logit models.  

Results: 675 patients with RA were included in the analysis. The patients received either a 

written information (n=358) or information via an educational tool (n=317). Respondents 

receiving the educational tool placed relatively more importance on all included side effects in 

their decision making, compared to respondents receiving the written text, who placed greater 

importance on treatment effectiveness and administration methods. 

Conclusion: Compared to the respondents receiving the written text, the decisions of 

respondents receiving the educational tool were more influenced by medication side effects. 

Further research is needed to provide guidance on how and when to use educational tools to 

inform and elicit patients’ preferences. 

Practice implications: The ways in which attributes are presented to patients significantly 

impacts preferences measured in a DCE. 
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1. Introduction 

Increased interest in the use of patient preferences to inform decision-making throughout the 

life cycle of medical products has raised several methodological questions and concerns 

among stakeholders [1]. Representatives from the medical community, patient organisations, 

pharmaceutical companies, regulatory authorisation agencies, and health technology 

assessment bodies have expressed concern regarding the current level of patients’ 

understanding of treatment-related risks and benefits when responding to a patient preference 

study [2].  

Patient preferences can be assessed using a discrete choice experiment (DCE), which assumes 

that people make rational choices based on perceived utility [3]. Utility is estimated by 

modelling the respondents’ choices (trade-offs) between competing alternatives (attribute 

levels) that are described in hypothetical choice questions [4]. The attributes in a patient 

preference study often include levels of risks and their probabilities, information that may be 

difficult for the respondents to understand [5]. Communicating risk information is difficult as 

people often struggle to read, retain, and understand the information [6]. For example, 

respondents in DCEs may fail to understand the trade-offs they make when answering choice 

questions if they have not properly understood the risks and benefits associated with the 

treatment options. 

Typically, respondents in a patient preference study receive some form of written training 

material before answering the choice questions. The training materials for medical products 

are intended to help respondents understand the risks and benefits associated with medical 

products so they can make informed decisions [7]. However, guidance on how to design and 

frame such training materials for preference assessments is lacking, and training materials are 

rarely presented in published articles [5]. 



7 
 

Digital educational tools to train and motivate respondents have supported learning outcomes 

in previous assessments of patient preferences [8, 9]. Randomized controlled trials have 

demonstrated that educational tools can be used to improve patients’ knowledge, decrease 

decisional conflict, and, in some cases, improve patient participation in shared decision-

making [10]. There is a growing trend  towards using patient preferences to inform decisions 

about regulatory marketing authorisation [11]. Furthermore, patient preference information 

gathered from a DCE may inform risk and benefit profiles used to gain approval for new 

medical products [12]. 

Educational tools can increase the quality of preference data by improving learning outcomes 

through a stimulating educational environment [13]. In addition, educational tools may help 

respondents evaluate the risks and benefits and the attribute levels (i.e. competing 

alternatives) included in a patient preference study. Moreover, educational tools may help 

respondents evaluate the benefits and side effects in a way that mirrors a real-life situation 

[14]. Responses to a preference study using an educational might be more based on an 

accurate understanding of a disease’s impact on daily function, treatment choices, and their 

benefit/risk profiles  [7]. However, it is still not clear to what extent educational tools 

influence patients’ preferences. To this end, this study aims to determine the influence of an 

educational tool, compared with traditional written information on patient preferences elicited 

in a DCE.  
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2. Methods 

2.1 Case study: Recruitment and respondents 

A DCE survey was designed to assess treatment preference regarding treatment with biologics 

and Janus kinase inhibitors (JAK) inhibitors, and heterogeneity within these preferences, for 

patients with rheumatoid arthritis (RA) living in Sweden. The educational tool was designed 

to help the respondents evaluate the risks and benefits associated with hypothetical treatment 

options for second-line treatment for RA. 

Recruitment of patients with RA started in November 2018 and ended in October 2019. In 

total, 675 patients with RA were included in the analysis. Patients were recruited via three 

sources: a research panel (n=162) (dynata.com); the Swedish Rheumatism Association 

(n=228); and the rheumatology clinic at Uppsala University Hospital, Sweden (n=285). The 

Swedish Rheumatism Association and the research panel distributed the invitation as an e-

mail with a web link to the survey. The clinic distributed the invitation as a letter via post. The 

invitation included a request to participate, a web page link to the survey or a hard copy. The 

following inclusion criteria were used: RA diagnosis; between 18–80 years old; able to 

understand and answer the questions; and able to read and understand Swedish without aid. 

The survey was approved by the regional ethics review board in Uppsala, Sweden (Reg no. 

2018/156). Data generation, storage, and sharing were governed by the General Data 

Protection Regulation (GDPR) Act and Uppsala University data protection and security 

policies. Informed consent was collected from all respondents. 
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2.2 Discrete choice experiment (DCE) 

DCEs is a quantitative method used to assess preferences presented in a choice-based manner. 

The method provides hypothetical choice questions that include different attributes and 

attribute levels (i.e. competing alternatives) [15]. The attributes and attribute levels for the 

DCE were identified in a stepwise manner following established methodological standards 

[16] via a literature overview, validation meetings with experts, and focus groups with 

patients. A preliminary list of attributes and attribute levels drafted from the literature 

overview was revised based on feedback from the validation meetings and the focus group 

meetings. Seven attributes were included in the DCE: route of administration, frequency of 

use, probability of mild short-term side effects, probability of side effects changing 

appearance, probability of psychological side effects, probability of severe side effects, and 

treatment effectiveness. All attributes and attribute levels are listed in Figure 1.  
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Figure 1. Attributes and attribute levels 
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2.3 Development of the educational tool 

Respondents received the same training content in one of two forms: either as a written (plain) 

text or as an educational tool that used graphics, pictograms, icon arrays, voice-over, and 

click-on functions. In addition, the respondents recruited via the research panel were only 

receiving the information in written. The training material and the educational tool were 

developed in parallel with the DCE questions. First, an overview of the literature describing 

disease antirheumatic drugs (DMARDs) was drafted that described the disease context of RA 

and the attributes and attribute levels included in the DCE. The draft was reviewed by: two 

rheumatologists, two patient research partners, and the team of researchers. The patient 

research partners helped refine the language to fit the Swedish RA population. This team of 

researchers met a second time to review the changes made in response to the first round of 

comments.  

The educational tool was developed and illustrated with assistance from MindBytes, a Belgian 

company that applies a theory-driven and evidence-based approach to developing interactive 

gamified educational tools (http://www.mindbytes.be). The (written) content of the 

educational tool was designed by the research team, and MindBytes developed a digital 

version using graphics, voice over, and click functions. This version allowed the respondents 

to move through the information however they wanted. A high level of realism and a 

moderate interactivity level were chosen on the basis of the study population’s information 

needs assesses by input from the two rheumatologists and the patient research partners. Both 

the plain (written text) and enhanced versions (educational tool) contained the same 

information about RA, and the treatment attributes and attribute levels included in the DCE. 

We provided the respondents the following decision-making scenario: ‘Think of a situation 

where your treatment is not working, your joints are swollen, you have pain or unbearable 

side effects, and you need to change to a second-line treatment’. The attribute levels for the 
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educational tool were given as illustrations, written text, and audio/spoken words. Pictographs 

and icon arrays were used to describe risks and percentages. A pilot test of the DCE and the 

educational tool was conducted in a sample of patients with RA (N=22). After the pilot test, 

the framing of RA and the description of the attribute levels were slightly changed based on 

the feedback on the study materials elicited from pilot study respondents. 

2.4 Design 

The DCE experimental design generated by NGene 1.0 (ChoiceMetrics, 2011), asked each 

respondent to answer 15 hypothetical choice questions with two alternatives that were 

characterised by varying attribute levels. The DCE was a forced choice experiment with no 

opt-out provision. Based on the data retrieved in the pilot test, a multinomial logit (MNL) 

model was fitted. Beta estimates were used to assign priors for the final experimental DCE 

design, which is a d-efficient (Bayesian) design [16]. The final design included 60 choice 

questions divided into four blocks. All of the attributes were displayed in each choice 

question. An overlap of three attributes was applied to reduce the cognitive burden to the 

respondents, i.e. three attributes were identical.  

2.5 Statistical analysis 

We observed the respondents’ time spent on the training material and the DCE, their trading 

behaviour, perceptions of the information provided, and difficulty answering the choice 

questions. We also observed the consistency (scale parameter) in the choice data of the DCE 

[17]. Lighthouse Studios (9.5.3) were used to administrate the survey. SPSS® Statistics 20 and 

Nlogit® were used to analyse the results. All results were considered statistically significant 

when p < 0.05. 
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2.5.1 Demographic characteristics  

Questions regarding the characteristics of patients were included in the survey to allow 

description of the study sample. These included demographic characteristics such as age, 

gender, educational level, and occupational status. In addition, the respondents were asked 

about the duration of RA, their experience of side effects of treatment for RA, time to onset of 

drug effect for their RA, and experience with DMARD treatment. Measures of health literacy 

[18] and subjective numeracy [19] were also included. Questions regarding the respondents’ 

understanding of the background information and the difficulty of the questionnaire were also 

included to determine whether there were any differences in choice-making ability due to the 

training materials. 

2.5.2 Attribute estimates and the role of the scale parameter 

The patients’ preferences were determined by attribute level estimates and the relative 

importance of the attributes. The attribute levels were estimated using a multinomial logit 

(MNL) model [20] as both preference heterogeneity and scale heterogeneity can influence 

parameter values obtained in a DCE. The scale parameter test by Swait and Louviere were 

used to assess whether there were any differences in the level of error variance (choice 

consistency) in the two data sets (i.e. those who used the educational tool and those who used 

the plain text [20].  

2.5.3 Preference heterogeneity  

The random parameter logit (RPL) model was used to estimate attribute levels and 

heterogeneity in preferences. Estimates of random parameters are considered to be an average 

value associated with a standard deviation (SD) describing the heterogeneity of preferences 

within the sample. Estimates of attribute level indicate the preference for a specific attribute 

level (i.e. the more preferred outcome has a higher estimate). The RPL model included all the 
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attribute levels for the choice questions presented in Table 4. The levels for all categorical 

attributes (other than effectiveness) were dummy coded. All the attribute levels were tested 

for interaction with the educational tool. The RPL parameter estimates for the interaction 

terms can be interpreted as preference-weight adjustments that apply only to respondents in 

the corresponding subgroup (educational tool). 

2.5.4 Relative importance 

Relative importance scores were calculated based on results of the RPL separately for the 

written text and the educational tool. The difference between the highest and lowest estimates 

of the attribute level was calculated for each attribute. The largest difference value was 

assigned a 1, representing the most important attribute. The other difference values were 

divided by the largest difference value, revealing the relative distance between all other 

attributes and the most important attribute. 

2.5.5 Sensitivity analysis 

As a first step, all the demographic characteristics were compared in the two data sets (plain 

text and educational tool) to explore if there were any statistically significant differences 

using χ2 test within the sets that could influence the results and lead to preference 

heterogeneity. Next, the relative importance of attribute levels was estimated using the RPL 

model and compared (separately) within the demographic characteristics that were 

statistically different (gender and time to onset of drug effect) within the data sets. This 

approach was used to explore if there were any differences in treatment preferences. Gender 

and time to onset of drug effect were also tested (separately) as interactions with the attribute 

estimates in the RPL model to explore if these characteristics contributed to the respondents’ 

preferences for attributes. 
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Additional analyses were performed using χ2 test to explore if there were statistically 

significant differences in the demographics depending on the recruitment of respondents as 

three different sources were used for recruitment (i.e. the clinic, the research panel, and the 

Swedish Rheumatism Association). A secondary analysis using the RPL model was 

performed on the data file of respondents from the research panel to estimate the relative 

importance of attribute level estimates of female and male respondents. 

Further analyses were performed using the RPL model to explore if there were differences in 

treatment preferences depending on how the respondents were recruited. The relative 

importance of the three data sets (i.e. the clinic, the research panel, and the Swedish 

Rheumatism Association) was compared to explore differences in treatment preferences. The 

recruitment source was also tested (separately for clinic, panel and association) as interactions 

of the attribute level estimates in the RPL model to explore if the recruitment method 

contributed to the respondents’ preferences for attribute levels. 

Differences in treatment preferences were also estimated based on the time spent on the 

training material to explore if the time spent on the survey influenced patient preferences. The 

relative importance of the attribute level estimates of the MNL model explored if respondents 

who spent less time (80%) on the training material had different treatment preferences than 

respondents on average.  
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3. Results 

3.1 Respondents and demographic characteristics 

A total of 675 patients with RA were included in the analysis, i.e., respondents receiving the 

training in plain text (n=358) and the educational tool (n=317). The text version was answered 

(i.e. at least 80% of the choice questions) by n=422. Respondents were removed for flat-

lining, i.e., only choosing option A or B in 80% of the choice questions (n=29) and for 

answering the survey under 5 minutes (n=35). The educational tool version was answered (i.e. 

at least 80% of the choice questions) by n=333. Respondents were removed for flat-lining 

(n=3) and for answering the survey under 5 minutes (n=8). 

The majority of the respondents were female (80%) and highly educated (47%). The same 

percentage worked full time (43%) as were retired or unemployed (43%). Most of the 

respondents reported a sufficient health literacy (57%) and medium numeracy (50%). The 

following three treatments were the most commonly taken by respondents for their RA: 

synthetic DMARDs only (56%), biologic DMARDs (34%), and JAK inhibitors (4%). Only 

23% of the respondents had no experience with treatment side effects (Table 1.). Statistically 

significant differences between the two samples (i.e., educational tool and plain text) were 

seen in gender and time to onset of drug effect.  
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Table 1. Patient characteristics 
  N total (%) N Educational tool (%) N Plain text (%) 

Total  675 (100) 317 (100) 358 (100) 
Gender     
 Female 539 (80) 267 (84) 272 (77) 
 Male 133 (20) 50 (16) 83 (23) 
Age groups (years)     
 18–24 24 (4) 9 (3) 15 (4) 
 25–34 59 (9) 17 (5) 42 (12) 
 35–44 63 (9) 32 (10) 31 (9) 
 45–54 131 (19) 67 (21) 64 (18) 
 55–64 182 (27) 83 (26) 99 (28) 
 65–80 214 (32) 109 (34) 105 (30) 
Education level     
 Low 208 (31) 103 (32) 105 (30) 
 Medium 151 (22) 62 (19) 89 (25) 
 High 314 (47) 152 (48) 162 (45) 
Occupational status     
 Full time employee, part time employee,  

parental leave/occupational leave 
290 (43) 136 (43) 154 (43) 

 Work part time since RA, long term sick 
leave, sick pension 

140 (21) 61 (19) 79 (22) 

 Age pensioner /unemployed 290 (43) 113 (36) 177 (33) 
 Other 13 (2) 7 (2) 6 (2) 
Health literacy     
 Sufficient 382 (57) 185 (58) 197 (55) 
 Problematic 249 (37) 115 (36) 134 (38) 
 Lacking 29 (4) 15 (5) 24 (7) 
Numeracy     
 High 41 (6) 13 (4) 28 (8) 
 Medium 335 (50) 214 (68) 212 (60) 
 Low 201 (30) 88 (28) 113 (32)

  
Disease duration     
 1–12 months 44 (7) 22 (7) 22 (6) 
 1–5 years 163 (24) 75 (24) 88 (25) 
 5–10 years 119 (18) 52 (16) 67 (19) 
 More than 10 years 347 (51) 168 (53) 179 (50) 
Time to onset of drug 
effect 

    

 0–3 months 225 (33) 104 (33) 121 (34) 
 3–12 months 163 (24) 76 (24) 87 (25) 
 1–2 years 61 (9) 28 (9) 33 (9) 
 2–5 years 75 (11) 38 (12) 37 (11) 
 More than 5 years 82 (12) 50 (16) 32 (9) 
 Still not working 64 (9) 21 (7) 43 (12) 
Experience with 
treatment 

    

 First line treatment only (synthetics) 375 (56) 193 (61) 182 (51) 
 Second line treatment    
 Biologics 231 (34) 115 (36) 116 (32) 
 JAK inhibitors 26 (4) 14 (4) 12 (3) 
Experience with side 
effects 

    

 Mild short term 405 (60) 200 (63) 205 (57) 
 Appearance 307 (45) 153 (48) 154 (43) 
 Psychological 234 (35) 97 (31) 137 (38) 
 Severe 136 (20) 56 (18) 80 (22) 
 No side effects 158 (23) 69 (22) 89 (24) 
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The average time for completing the full survey was 18 minutes for respondents using the 

plain text and 27 minutes for respondents using the educational tool. On average, respondents 

who used the plain text spent two minutes on the training material and respondents who used 

the educational tool spent nine and a half minutes on the training material, Most of the 

respondents perceived the training material as enough information (78%). Only a small 

percentage of the respondents (3–4%) reported difficulty answering the choice questions 

(Table 2).  

Table 2. Survey characteristics 
  Educational 

tool 
Plain text 

Time spend on 
survey 

   

 Average time 27 min 18 min 
 Average time spend on training 

material 
9.½ min 2 min 

 Average time spend on DCE 17.½ min 16 min 
How did you 
perceive the 
information 
provided? 

   

  Mean (%) Mean 
(%) 

 Too much information 47 (15) 66 (19) 
 Enough information 249 (79) 276 (78) 
 Too little information 3 (1) 8 (2) 
How did you 
perceive 
answering the 
choice question? 

   

 It was easy for me to answer 120 (38) 136 (38) 
 I had to think a bit before I could 

answer 
168 (53) 202 (57) 

 I had a hard time answering 12(4) 6 (3) 
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3.2 Preference heterogeneity 

All attributes significantly influenced decision making, most showing significant SD for 

heterogeneity. A strong impact on patients’ preferences depending on the received training 

material was revealed when including the educational tool as an interaction (Table 3).  
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Table 3. Preferences of patients based on random parameter logit model (pooled data file) 
  Estimate SE SD SE (SD) 
Route of 
administration 

     

 Tablet 1.33*** 0.09 0.79*** 0.10 
 Injection 0.58*** 0.07 0.80*** 0.07 
 Drip (ref)     
Frequency of use      
 1 a day −0.89*** 0.07 0.59*** 0.09 
 1 a week −0.40*** 0.06 0.10 0.08 
 1 a month (ref)     
Probability of mild short-term side effects     
 1 in 10 −0.51*** 0.07 0.02 0.17 
 1 in 100 −0.26*** 0.05 0.32*** 0.08 
 1 in 1000 (ref)     
Probability of side effects changing 
appearance 

    

 1 in 10 −1.00*** 0.07 0.06 0.14 
 1 in 100 −0.13* 0.06 0.11 0.13 
 1 in 1000 (ref)     
Probability of psychological side effects     
 1 in 10 −1.90*** 0.09 1.05*** 0.08 
 1 in 100 −0.48*** 0.07 0.08 0.17 
 1 in 1000 (ref)     
Probability of severe side effects     
 1 in 10 −2.50*** 0.10 1.34*** 0.10 
 1 in 100 −0.69*** 0.06 0.06 0.10 
 1 in 1000 (ref)     
Effectiveness (linear) 
 

0.07*** 0.00 0.04*** 0.00 

Interactions with training material (educational tool)    
Route of 
administration 

     

 Tablet −0.05 0.17   
 Injection −0.25** 0.12   
 Drip (ref)     
Frequency of use      
 1 a day 1.09*** 0.20   
 1 a week 0.45*** 0.11   
 1 a month (ref)     
Probability of mild short-term side effects     
 1 in 10 0.36*** 0.13   
 1 in 100 −0.58*** 0.12   
 1 in 1000 (ref)     
Probability of side effects changing 
appearance 

    

 1 in 10 −0.26** 0.11   
 1 in 100 −0.32** 0.14   
 1 in 1000 (ref)     
Probability of psychological side effects     
 1 in 10 0.57*** 0.14   
 1 in 100 0.38*** 0.13   
 1 in 1000 (ref)     
Probability of severe side effects     
 1 in 10 0.24** 0.12   
 1 in 100 0.08 0.13   
 1 in 1000 (ref)     
Effectiveness (linear)  −0.00*** 0.00   
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3.3 Relative importance 

The outcome of the scale test showed that the estimates, but not the choice consistency, were 

significantly different across the two data sets (Table 4). The relative importance score 

revealed that the probability of a severe side effect compared to treatment effectiveness was 

relatively more important for respondents receiving the educational tool than for respondents 

receiving the plain text. Both groups had similar preferences for third place (probability of 

getting a psychological side effect), fourth place (route of administration), and fifth place 

(probability of getting a side effect affecting appearance). Least important were frequency of 

use and the probability of mild short-term side effects. Respondents receiving the educational 

tool were more influenced by the probabilities of all side effects than respondents receiving 

the plain text (Figure 2). 
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Table 4. Preferences of patients based on random parameter logit model 
Attribute  Plain text Education tool 
  Estimate (SE) SD SE (SD) Estimate (SE) SD SE (SD) 
Route of 
administration 

         

 Tablet 1.45***  0.11 0.91*** 0.13 1.12*** 0.11 0.70*** 0.15 
 Injection 0.73***  0.09 0.86*** 0.11 0.44*** 0.08 0.69*** 0.10 
 Drip (ref)         
Frequency of use          
 1 a day −1.04*** 0.08 0.60*** 0.11 −0.28*** 0.09 0.84*** 0.12 
 1 a week −0.39*** 0.07 0.10 0.12 −0.13 0.08 0.04 0.15 
 1 a month 

(ref) 
        

Probability of mild 
short-term side effects 

         

 1 in 10 −0.46*** 0.08 0.05 0.28 −0.73*** 0.09 0.01 0.18 
 1 in 100 −0.07 0.06 0.35*** 0.11 −0.78*** 0.07 0.27 0.18 
 1 in 1000 (ref)         
Probability of side 
effects changing 
appearance 

         

 1 in 10 −1.02*** 0.08 0.13 0.15 −1.13*** 0.09 0.07 0.18 
 1 in 100 −0.22** 0.08 0.07 0.24 −0.08 0.08 0.22 0.16 
 1 in 1000 (ref)         
Probability of 
psychological side 
effects 

         

 1 in 10 −1.63*** 0.11 1.05*** 0.10 −2.02*** 0.12 0.88*** 0.12 
 1 in 100 −0.43*** 0.08 0.18 0.28 −0.57*** 0.09 0.01 0.15 
 1 in 1000 (ref)         
Probability of severe 
side effects 

         

 1 in 10 −2.18*** 0.12 1.12*** 0.13 −2.58*** 0.14 1.34*** 0.14 
 1 in 100 −0.58*** 0.07 0.07 0.12 −0.68*** 0.08 0.06 0.19 
 1 in 1000 (ref)         
Effectiveness  
(linear) 

 0.07*** 0.00 0.05*** 0.00 0.06*** 0.00 0.03*** 0.00 
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Figure 2. Relative importance 
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3.4 Sensitivity analysis 

The sensitivity analysis revealed statistically significant differences in the two data sets (i.e. 

plain text and the educational tool) in gender and time to onset of drug effect. Respondents of 

the plain text version included more males and more responses indicating treatment was not 

working. However, gender or time to onset of drug effect did not contribute to the 

respondents’ preferences. 

A statistically significant difference for gender was also identified in respondents recruited by 

the research panel and this group included more males than the other recruitment sources. The 

RPL model revealed that gender did not statistically contribute to the preferences of the 

respondents from the research panel. Respondents’ preferences for attribute levels were not 

statistically influenced by the recruitment source (i.e. respondents recruited from the clinic, 

the research panel, and the Rheumatism Association).  

The relative importance of the attribute level estimates of the MNL model did not identify any 

differences in respondents who spent less time (80%) on the training material than 

respondents on average. 
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4. Discussion and Conclusion 

4.1 Discussion 

This study aimed to determine the influence of an educational tool, compared with traditional 

written information on patient preferences elicited in a DCE. This study revealed that 

respondents’ preferences differed depending on whether they received the training material in 

the form of a plain text or in the form of an educational tool using graphics, pictograms, icon 

arrays, spoken text, and click-on functions. Compared to respondents receiving the same 

information in plain text, respondents receiving the educational tool put relatively more 

importance on all the probabilities of a side effect. In contrast to the results of this study, 

previous research has found that training materials in the form of a web-based interactive 

animated storyline about a disease and an intervention positively influenced the quality of 

choice data collected in a DCE in terms of the choice consistency [7]. Another study has 

found that enhanced animated information may not improve respondents’ knowledge when 

compared to well-designed static training materials [21]. That is, animated training materials 

may be less impactful communicating information on risks and benefits than a simple version 

of an educational tool such as the one presented here (i.e., using graphics, pictograms, icon 

arrays, spoken text, and click-on functions). 

As most people struggle to understand information on risks and benefits associated with 

medical treatment [6, 22], using an educational tool might stimulate participants in a patient 

preference study to further reflect on the risks and benefits of the treatment in the choice 

tasks. Further reflection and engagement makes objects less distal and more concrete, an 

understanding that influences preferences [23]. Respondents in this study spent more time on 

the training material if they received the educational tool rather than the plain text (Table 2). 

According to construal level theory, people’s preferences for an object depend on their 

psychological distance from the object [24]. Psychological distance is a multi-dimensional 
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construct comprised of spatial distance, social distance, temporal distance, and 

hypotheticality. Temporal distance (how close or distant the event is in time) and 

hypotheticality (how imagined or real – i.e. how unlikely or likely the event is) are the most 

relevant dimensions for health care preferences in a preference study. The educational tool in 

our study may have allowed the participants to primarily reduce the hypotheticality of the risk 

attributes because they were experienced more vividly and thereby assigned greater 

importance. 

A limitation of this study relates to the use of three different recruitment strategies. This was a 

pragmatic choice to facilitate achievement of a sufficient number of respondents in order to 

power the statistical analysis [25]. However, a sensitivity analysis did not identify any 

systematic differences in respondents’ preferences for the attribute levels depending on 

recruitment source.  

Another limitation of this study may be the statistically significant differences in gender and 

time to onset of drug effect in the patient sample (i.e. receiving the educational tool or the 

plain text). Therefore, these characteristics were tested as interactions in the RPL model that 

did not statistically influence the respondents’ preferences for the attribute levels.  

Patients responding to this study were probably relatively experienced with regard to the 

disease and different treatment alternatives and therefore relatively knowledgeable for 

patients participating in a DCE (i.e. half of the respondents had their RA for more than 10 

years). In this regard, informing respondents using an educational tool might be more efficient 

when the decision context is not previously well known to the respondents. 

4.2 Conclusions 

A key concern in including patient perspectives in medical decision-making is to make sure 

that the patients have understood what is at stake so they can make a more informed choice.  
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Respondents informed by the educational tool placed relatively more importance on treatment 

side effects, and respondents receiving the plain text placed relatively more importance on the 

treatment effectiveness and the administration methods. There were no differences in reported 

difficulty or the time taken to answer the DCE questions between the study arms. There is still 

uncertainty regarding how patient preferences, and the results of a DCE study are affected by 

educational tools. Further research is needed to provide guidance on the use of educational 

tools in preference elicitation studies in respondents with less previous knowledge. 

4.3 Practice implications 

At this point, there is still uncertainty regarding how educational tools influence patients’ 

preferences for treatment alternatives. Clearly, further research needs to explain the 

mechanisms by which educational tools influence patients’ treatment preferences. 

Furthermore, future research is needed to determine why graphics, pictograms, icon arrays, 

spoken text, and click-on functions appear to change patients’ preferences. Such additional 

research will provide guidance on how and when to introduce educational tools in 

assessments of patient preferences.  
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Appendix: Supplementary material 

Training material in plain text. Some of the illustrations from the educational tool are added to 

provide insight in how the educational tool were designed. 

Rheumatoid arthritis 

Rheumatoid arthritis (RA) as it is also called a chronic inflammatory disease that can attack 

all joints in the body.  

 

Damage to the joints can occur early during the course of the disease. 

 

If uncontrolled, this can lead to deformity of the joints or decrease in mobility. RA can also 

lead to inflammation in other organs, such as the lungs, the heart, blood vessels, and eyes. 
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Treatment 

Currently, there is no cure for RA, but there are treatments. The treatment goal is to control 

the inflammation in the joints as much as possible and prevent joint damage. Treatment also 

reduces stiffness, pain, and fatigue and improves mobility and muscle strength.  

In the long term, other negative effects of the disease can be reduced or prevented, such as 

osteoporosis and vein degradation. A successful treatment allows RA patients to keep 

working and live life as usual. 

 

Treatment strategies 

Several factors affect RA. Therefore, a combination of different drugs inhibit the disease in 
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different ways. Different drugs work for different people. The earlier treatment is started, the 

greater the ability to control the disease and reduce the risk of damage. 

What treatment suits you? 

Treatment that controls inflammation is called anti-rheumatic drugs: synthetics, biologics, and 

targeted synthetics. They are all characterised in different ways such as how they are taken, 

their side effects, and their effects. Patience may be needed to find the most effective 

treatment. You may also experience side effects that make you need to stop taking a medicine.  

Your treatment option 

We are interested in knowing what treatment you would choose. This is why ewe asdk you to 

choose between treatment options in part 2. 

Imagine the following situation: 

Your current treatment is not working as you want it to, you might get the full effect or you 

are experiencing unbearable side effects that you cannot stand. 

You now need to change treatment: 

On the next page, you can select different characteristics to find out more about them such as 

more information about how anti-rheumatic drugs work and the choices you will face. 

In the following part (part 2 choice tasks), we present 15 treatment choices to you. Those 

choices consist of 15 hypothetical RA treatment alternatives. Please indicate for every choice 

question the treatment alternative you would prefer. 

Attributes and attribute levels 
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How to take the medicine 

Different treatments for RA involve different ways of taking the medicine. The most common 

methods are as follows: 

 

 Tablet: taken orally  

 Injection: injected by you or by someone else 

 Infusion (or drip): given by a nurse in a day care department  
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How often to take the medicine 

Some medicines need to be taken more frequently than others. The most common frequencies 

are as follows: 

 

 Daily 

 Weekly 

 Monthly 
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Risk of mild short-term side effects such as nausea, vomiting, or headache 

Medicines may have short-term side effects that pass away after a while and are not life 

threatening. These side effects can include nausea, vomiting, and headaches. It is not possible 

to predict who will experience these side effect. The risk of side effects can be described as 

follows: 
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 Common: 1 out of 10: so out of every 10 patients who take the drug, 1 suffers from the 

side effect 

 Uncommon: 1 out of 100: so out of every 100 patients who take the drug, 1 suffers 

from the side effect  

 Rare: 1 out of 1000: so out of every 1000 patients who take the drug, 1 suffers from 

the side effect 
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Risk of side effects affecting appearance such as hair loss, weight gain, or skin rash 

Some medicines may have side effects that change your appearance. These side effects 

include hair loss, weight gain, and skin rashes. It is not possible to predict who will 

experience these side effects. The risk of side effects affecting your appearance can be 

described as follows: 
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 Common: 1 out of 10: so out of every 10 patients who take the drug, 1 suffers from the 

side effect 

 Uncommon: 1 out of 100: so out of every 100 patients who take the drug, 1 suffers 

from the side effect  

 Rare: 1 out of 1000: so out of every 1000 patients who take the drug, 1 suffers from 

the side effect 
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Risk of psychological side effects such as anxiety, mood changes, depression, and sleep 

disturbance 

Some medicines can lead to anxiety, depression, or sleep disturbances. It is not possible to 

predict who will experience these side effects. The risk of these kinds of side effect can be 

described as follows: 

 

 Common: 1 out of 10: so out of every 10 patients who take the drug, 1 suffers from the 

side effect 

 Uncommon: 1 out of 100: so out of every 100 patients who take the drug, 1 suffers 

from the side effect  

 Rare: 1 out of 1000: so out of every 1000 patients who take the drug, 1 suffers from 

the side effect 
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Risk of more severe side effects that require hospitalization such as severe infections or 

allergic reactions 

Some medicines can have serious side effects that may be life threatening and may require 

you to be treated in a hospital. These side effects can include serious infections, allergic 

reactions, and sepsis. It is not possible to predict who will experience these side effects. The 

risk of these side effects can be described as follows: 

 

 Common: 1 out of 10: so out of every 10 patients who take the drug, 1 suffers from the 

side effect 

 Uncommon: 1 out of 100: so out of every 100 patients who take the drug, 1 suffers 

from the side effect  

 Rare: 1 out of 1000: so out of every 1000 patients who take the drug, 1 suffers from 

the side effect 
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Effectiveness 

The effectiveness of the treatment is the ability to control inflammation and swelling in the 

joints and pain and other symptoms. In the choice situations, the effectiveness of the treatment 

will be described as follows: 

 

 30% Chance of improvement: so out of 100 persons taking the treatment, 30 will 

experience enough improvement, the rest will experience a small or no improvement.  
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 50% Chance of improvement: so out of 100 persons taking the treatment, 50 will 

experience enough improvement, the rest will experience small or no improvement. 

 70% Chance of improvement: so out of 100 persons taking the treatment, 70 will 

experience enough improvement, the rest will experience a small or no improvement. 
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By ‘enough improvement’ we mean 50% improvement from starting point when the treatment 

is not working. A ‘small improvement’ is <20% from the starting point. 
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