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Abstract
Introduction  Ensuring patients have enough information about healthcare choices prior to completing a preference study is 
necessary to support the validity of the findings. Patients are commonly informed using text-based information with support-
ing graphics. Video-based information may be more engaging for the general patient population. This study aimed to assess 
(1) the impact that educating patients using video-based educational materials with a voiceover has on patient preferences 
compared to traditional text, and (2) whether this impact is consistent between two countries.
Materials and Methods  A video-based educational tool was developed to inform patients prior to completing a discrete 
choice experiment assessing preferences for glucose monitors. Patients with diabetes from the Netherlands and Poland were 
recruited through an online research panel. Respondents were randomised to receive information in either a text or a video 
with animations and a voiceover. Data were analysed using a mixed-logit model.
Results  N = 981 completed surveys were analysed from the Netherlands (n = 459) and Poland (n = 522).
Differences were found between the countries, but no interpretable pattern of differences was found between the two types 
of educational materials. Patients spent less time in the educational material than would be necessary to fully review all of 
the content.
Conclusions  Simply providing educational material in a video with animations and voiceovers does not necessarily lead 
to better engagement from respondents or different preference outcomes in a sample of diabetes patients when compared 
to text. Increasing engagement with educational materials should be a topic of future research for those conducting patient 
preference research as no amount of educational material will be helpful if respondents do not access it.

1  Introduction

Patient preference information (PPI) is an increasingly 
used source of information to help develop and assess 
medical products before, during and post-product devel-
opment [1–4]. One of the most commonly used methods 
to elicit patient preferences are discrete choice experi-
ments (DCE) [5, 6]. Discrete choice experiments are 
based on Random Utility Theory (RUT) [7]. In DCEs, 
respondents complete multiple-choice tasks in which two 
or more treatment alternatives (described using specific 
attributes with varying in levels) are presented and the 
respondent needs to choose the treatment alternative that 
represents the greatest amount of utility for them [8–11]. 
The relative importance of these attributes and their indi-
vidual levels can then be calculated using econometric 
models [12].Extended author information available on the last page of the article
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Fundamental to the validity of DCE outcomes is that 
respondents are informed about the health choice context 
and the included attributes and attribute levels as intended 
by the researchers [13, 14]. Good research practices sug-
gest that an educational information section should be 
included prior to preference elicitation, which presents 
the overall context of the study, describes the attributes 
and levels, and instructs the respondent on how to com-
plete the choice task [14–16]. This promotes a uniformity 
in understanding of the context and alternatives presented 
in a choice task [17], which is needed especially in contexts 
where there is no interviewer input during the DCE [18, 
19]. If patients are not informed or there is no uniformity in 
understanding, then the preference outcomes generated in 
these studies may not be comparable and cannot be said to 
accurately reflect the informed preferences of the respond-
ents, threatening their use and application [14, 17].

Little guidance regarding how educational information 
should be delivered to participants completing a DCE has 
been given to date, so researchers often use a simple edu-
cational text prior to the choice tasks [20, 21]. However, 
low levels of health literacy have been identified as a major 
hurdle in the understanding of text-based health information 
[22, 23]; thus, the traditional text format may not be suitable 
for a significant part of the population [22–26]. In order 
to overcome this hurdle, the use of educational videos has 
been proposed as a means to educate those with low levels 
of health literacy [27–30].

Recent studies have compared preference outcomes 
when information is presented in standard text versus non-
text formats with mixed results [31–33]. They found that 
using video-based educational material was associated with 
higher levels of information comprehension [31], consist-
ency in choices [32], or differences in preferences [33, 34]. 
Further, presenting information in video format instead of 
text has been found to make completing choice tasks easier 
for respondents [35]. These results imply that presenting 
educational material in non-text formats may have an impact 
on patient preferences, but questions remain about the gen-
eralisability of these findings and whether this impact can 
be replicated in multiple populations.

This study aimed to assess (1) the impact that educat-
ing patients using video-based educational materials with a 
voiceover has on patient preferences compared to traditional 
text and (2) whether this impact is consistent between two 
countries.

2 � Methods

A case study assessing diabetes patient preferences for glu-
cose monitoring technology in self-monitoring of blood glu-
cose (SMBG) was used for this study. This case study was 

identified as suitable for a study of educational materials as 
poor diabetes knowledge and low levels of health literacy 
are often reported in diabetes patient populations and are 
often found to be associated with poor glycaemic control 
[36–43]. The need for education in these areas was further 
highlighted by clinical experts and patient representatives 
during the development of the DCE who reported concerns 
about whether patients were informed enough about diabetes 
complications and the need for SMBG to make an informed 
decision.

2.1 � Study Sample and Ethics

Respondents were recruited in the Netherlands (NL) and 
Poland (PO) through an online panel provider (SurveyEn-
gine) from January to March 2020. The Netherlands and 
Poland were chosen as examples of ‘Western’ and ‘East-
ern’ European countries with partial and no reimbursement 
for glucose monitoring devices at the time of data collec-
tion (respectively) [44–46], allowing for the inclusion of a 
cost attribute in the DCE. Inclusion criteria for the study 
were self-reported diagnosis of diabetes (Type 1, Type 2, 
or Other), aged ≥18, residing in NL or PO, able to read and 
understand Dutch or Polish, and with access to an internet-
connected laptop or computer. This study was approved by 
the Medical Research Ethics Committee of the UMC Utrecht 
(WAG/mb/19/045208) and was conducted according to the 
principles of the Declaration of Helsinki. All respondents 
provided written informed consent prior to participating in 
the study.

2.2 � DCE Development

The DCE attributes and levels were developed according 
to best practices in a three-fold process. First, a scoping lit-
erature review was done to identify relevant attributes of 
glucose-monitoring technology from previously published 
studies. Results of this review were used to develop an inter-
view guide for use in interviews with diabetes patients in 
NL (N = 9), a focus group with patients in PO (N = 10), 
as well as interviews with clinical diabetes experts (n = 5), 
patient organisation representatives in NL and PO (n = 2), 
and pharmaceutical industry representatives involved in glu-
cose monitoring device development (n = 4). The resulting 
list of 12 potentially relevant attributes were discussed by 
the research team and reduced based on relevance, com-
pleteness, non-redundancy, operationality, and preferential 
independency to a final list of 7 attributes with 2 to 4 levels 
(see Table 1). The information on the attributes and levels 
were developed by the researchers according to best prac-
tices [15, 16]. One attribute (‘Monthly costs’) was stand-
ardised between the two countries using purchasing power 
parity weights to assure that the relative value of the levels 
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was similar given the differences in wealth between the two 
countries [47].

2.2.1 � DCE Design

A Bayesian D-efficient design with 3 blocks of 12 choice 
tasks was developed using NGene 1.0 software. Initial pri-
ors were derived using best-guess estimates based on the 
available literature, interviews, and researcher knowledge. 
In each choice task, patients were instructed to imagine that 
their doctor had told them to check their blood glucose levels 
at least four times per day, and gave them device options 
to choose from. Respondents had to choose between two 
hypothetical glucose monitor alternatives. After this, they 
were offered the opportunity to use the alternative option 
or opt-out and use a standard finger-prick test for their care 
(see Fig. 1) [48, 49]. This design ensured that respondents 
reviewed the choice alternatives while still reflecting realis-
tic choice scenarios as patients can always choose a standard 
finger-prick test for SMBG in real life. Each hypothetical 
alternative was described using the seven attributes with 
varying levels. The finger-prick test was described using the 
same seven attributes as the two glucose monitoring devices 
(see Fig. 1). Additional information explaining the attributes 
and levels (including an icon array) was available in a pop-
up window, which the participant could view during the task 
by hovering over the attribute. Respondents were given two 
practice DCE choice-tasks before the main exercise started 
as a way of familiarising themselves with the task. The DCE 
design was updated prior to final data collection after a pilot-
test of N = 99 NL patients.

2.3 � Educational Material Development

The educational material was created using a framework 
to help researchers develop educational material for prefer-
ence studies from the PREFER project [50]. The framework 
consists of a three-step approach [51]. In the first step, the 
educational needs of the patient population for understand-
ing the choice context and the choice task were identified. 
Areas considered in this step include aspects of the study 
population (e.g., age, disease experience, literacy levels), 
the disease and treatment context (e.g., impact of disease on 
work/family/social life, disease knowledge), and the prefer-
ence task (e.g., preference method used, task complexity). 
The results of this step can be found in the supplementary 
information. Information on diabetes outcomes, the use of 
glucose monitors in diabetes self-management, and attrib-
utes used in choice task were identified as being relevant 
information for patients to understand in order to ensure the 
preferences were informed.

In step 2, the content of the educational material was 
developed. The content consisted of general information 

related to uncontrolled blood glucose levels in diabetes, 
short- and long-term diabetes complications associated with 
hyper- and hypoglycaemia, and self-management activities 
including SMBG. Text related to these topics was extracted 
from clinical patient information sources and patient web-
sites from five countries (The Netherlands, Poland, UK, 
USA, and Australia), as well as printed educational mate-
rial available through primary and secondary care facilities 
and patient organisations in the Netherlands. This text was 
used as the basis for a narrative script, which illustrated the 
actions and potential outcomes of diabetes self-management 
with regard to blood glucose levels and diabetes complica-
tions. Attributes and level information was developed by 
the researchers according to best practices [15, 16]. The text 
took approximately 11 minutes to read and was written at an 
8th grade reading level with a Flesch-Kincaid Grade level of 
5.8 and a Flesch Reading Ease score of 69.8 (see supplemen-
tary information A) [52, 53]. The content was developed first 
in English and then translated into Dutch (by native language 
speaking members of the research team) and Polish (by a 
professional translation service) using forward-backward 
translation to ensure comparability of the educational mate-
rials between the countries.

In step 3, the features of the educational material were 
selected based on the information from step 1. Possible fea-
tures assessed in this step include levels of realism, simula-
tion, immersion, interactivity, and narrative structure. Based 
on the high impact of diabetes on patients, their high levels 
of experience with disease and treatment, and the complexity 
of managing diabetes, educational materials with high levels 
of narration, realism, and interactivity was recommended.

Based on this framework, a video consisting of an ani-
mated storyline with voiceover was used as it could bet-
ter present an experienced patient population with real-
istic narratives and prevent potential literacy issues than 
other formats and features [27, 54–57]. The animation 
was developed by MindBytes, a Belgian company with 
experience in developing educational material for patients 
in clinical and preference elicitation settings (http://​www.​
mindb​ytes.​be) (see Fig. 2, supplementary material for 
video file). Voiceovers of the text were recorded by native 
language professional voice actors in the Netherlands and 
Poland. Risk information for the skin irritation attribute 
was presented using icon arrays [58]. Respondents were 
required to access all of the educational material at least 
once prior to entering the survey. The content of the edu-
cational materials was reviewed by a clinical expert (n 
= 1) and pre-tested with patients (n = 5) in think-aloud 
interviews. The Dutch version of the video material lasted 
9:52 minutes and the Polish version lasted 9:11 minutes. 
The educational material was well received in pre-testing. 
Minor revisions were made based on patient suggestions 
with regard to the usability of the material.

http://www.mindbytes.be
http://www.mindbytes.be


226	 I. P. Smith et al.

2.4 � Additional Background and Demographic 
Questions

Respondents completed sociodemographic questions, ques-
tions about diabetes type and history, use of medications, 
and questions related to their current diabetes self-care 

regimen. Additionally, two brief measures assessing sub-
jective numeracy (the Shortened Subjective Numeracy 
Scale [SNS-3]) [59] and health literacy [Brief Health Lit-
eracy Screener (Chew 3-Items) [60] were included in the 
survey. The SNS-3 assesses subjective health numeracy on 
a 6-point Likert-type scale. On a scale range of 3 to 18, 

Table 1   Attributes and levels for the discrete choice experiment

§ Reference level
Ŧ Only used to describe finger-prick
(a–g) Attribute explanations as presented to patients:
a Some glucose monitors are more precise than others. Finger-pricking is generally regarded as the most accurate way to measure glucose levels. 
Measurements from devices that use sensors can be just as accurate, but can also be less accurate than finger-pricking, especially if your glucose 
levels are very high or very low. For example, if your glucose level is 6 mmol/L and you measure it with a device that is off by 0.6 mmol/L, then 
this device can say your glucose is anywhere from 5.4 to 6.6 mmol/L
b This is how many times you would need to do a finger-prick-test each day on an average day. This number could be higher on days when you 
feel the need to test more often such as when you’re sick, but we want you to picture an average day. Sometimes, this is your only method of 
measuring your glucose levels. Or, you might need to do finger-prick-tests to confirm the levels from another device
c This means how much effort you need to give to check your blood glucose levels. High effort checking means you need to stop what you’re 
doing and concentrate on measuring your levels. You need to wash your hands, get out your device equipment, prick your finger, put blood on a 
strip, check the results, and then clean everything up. Moderate effort checking means you need to get out a small device and use it to scan the 
sensor on your body to obtain your glucose levels. Low effort checking means your glucose levels are automatically sent to a device which you 
can view at any time. This could be a dedicated glucose device, your phone, or a Smartwatch. You do not need to do anything to have your blood 
glucose levels sent through, just look at the device to check
d A chance of skin irritation or redness around a sensor means a redness or itchy rash on the skin around or under the sensor. This is similar to 
having an itchy allergic reaction and can be rather uncomfortable or irritating. The sensor will need to be removed and replaced in a different 
spot. This skin irritation and redness usually lasts until after the sensor is replaced. Not all sensors have this side effect so chances of getting the 
side effect can differ per device If a device gives you a 15% chance, this means that 15 of a 100 people who get this device experience skin irrita-
tion and redness while 85 of a 100 people do not experience this
e This means the amount of money you need to pay out-of-pocket per month in order to check your blood glucose. Please note that this is money 
that is not reimbursed by your insurance. This could be money needed to pay for devices, sensors, or strips used
f This means the way in which your glucose levels are presented to you. This information could be only your current glucose level (you only 
see a digital number like 8.3 mmol/L). This could be your current glucose level with an arrow showing how your blood glucose is changing as 
compared to your previous measurement (increasing, decreasing, stable). It could show your current glucose level with a graphic of your blood 
glucose levels over the day
g Your device will give you a beeping alarm (like a phone notification) any time your blood glucose levels are (getting) too high or too low
zł Polish złoty

Attributes Level 1 Level 2 Level 3 Level 4

Precision compared to finger-
prickinga

Low:
Less accurate than finger-

pricking (higher or lower by 
0.6 mmol/L (*10.8 mg/dL)

Medium:
Less accurate than finger-

pricking (higher or lower 
by 0.3

(*5.4 mg/dL)

High:
Accurate as finger-pricking§

–

Average number of finger-
pricks per dayb

4 Ŧ 2 0§ –

Effort to checkc High effort:
you need to measure your 

glucose levels yourself Ŧ

Moderate effort:
you scan a sensor to check 

glucose levels

Low effort:
glucose levels automatically 

sent to you§

–

Probability of getting skin 
irritation or rednessd

35% chance of skin irritation 
or redness

20% chance of skin irritation 
or redness

5% chance of skin irritation 
or redness

No chance of skin 
irritation or 
redness§

Monthly costse €250 (550 zł) €175 (390 zł) €100 (220 zł) €25 (55 zł)§

Glucose informationf Current glucose level§ Current glucose level and 
arrow

Current glucose level and a 
graphic of your level trends 
over the day

–

Alarmsg No § Yes – –
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a cut-off of 9.83 was used as a population mean level for 
high (above cut-off) and low (below cut-off) numeracy. The 
Chew 3-Items assesses health literacy by asking how often 
patients need help with medical information material. Health 
literacy is labelled as inadequate if patients report needing 

help ‘sometimes’ or ‘more often’ in one of these three ques-
tions. Finally, respondents were asked to rate the length of 
the survey, ease of understanding the educational material, 
and ease of understanding and ease of completing the choice 
tasks based on a 6-point Likert scale.

Device A Device B

Fig. 1   Example discrete choice experiments (DCE) choice task
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2.5 � Survey Design

Respondents were randomised to arms receiving the educa-
tional material in either the standard text format or in the video 
format (hereafter referred to as NL-T, NL-V, PO-T, PO-V for 
Dutch/Polish, Text/Video information samples, respectively). 
All data were collected in a one-time, online survey.

2.6 � Statistical Analysis

All analyses were conducted using STATA 14 with the clogit 
and mixlogit package. Respondents were removed from analy-
sis if the person self-reported as not having diabetes or if the 
amount of time used to complete the survey was less than 
70% of the mean response time for their country and edu-
cational material arm. Effects coding was used in which the 
reference category was coded as −1 for all attributes [61]. A 
Swait and Louviere test was conducted to identify scale differ-
ences across respondents from the two countries and see if the 
datasets could be combined [62, 63]. Significant differences 
in parameter estimates were found between the countries (χ2 
(1) = 30.296, p < 0.001); thus, data from the Netherlands 
and Poland were analysed separately. A Swait and Louviere 
test was also conducted to identify potential scale differences 
between educational tool arms within each country.

Preference estimates for each educational material arm were 
assessed using a mixed-effects logistic regression with random 
effects and a normal distribution to account for heterogeneity 
of preferences, which often exists within patient populations 
[64]. For robust results, each model was built using 14,000 
Halton draws [65]. The following utility model was used:

U
Aci

= �0 + �1i × precision0.3 + �2i × precision0.6 + �3i

× pricks per day2x + �4i × effortmoderate + �5i

× skin irritation20% + �6i × skin irritation35% + �7i

×monthly costsC 100 + �8i ×monthly costsC 175

+ �9i ×monthly costsC 250 + �10i × informationarrow

+ �11i × informationtrendline + �12i × alarmsnone + �

In this model, the utility (U) of an alternative (A, B, or 
finger-prick) in a specific decision context (c) for an indi-
vidual (i) was derived as the sum of the attribute-level esti-
mates indicating the relative importance of each attribute 
level (β1 – β12) or the relative importance of the status quo 
finger-prick glucose monitor (β13). Β0 represents a constant 
term reflecting a left-right bias when choosing an alterna-
tive (i.e., choosing the left alternative when the coefficient 
is significant and has a positive sign, right if significant and 
negative). Stochastic factors for this alternative are included 
in the utility function as a random error term ε.

The preference estimates from the mixed-logit model were 
used to calculate attribute relative importance scores (RIS) by 
identifying the attribute with the greatest absolute difference 
between most and least valued level and using this as the ref-
erence [66]. The RIS for each attribute is the quotient of the 
absolute difference of the most and least valued level of that 
attribute and the reference value. This results in a normalised 
scale with the attribute with the greatest difference in level 
values assigned 1 and all other attributes valued proportion-
ally to it. Feedback on the educational material and meta-data 
related to time spent in the educational material and time 
spent in the survey was compared between the educational 
material arms using t-tests or χ2 tests where applicable. A 
significance level of 0.05 was used for all analyses.

U
Bci

= �1i × precision0.3 + �2i × precision0.6 + �3i

× pricks per day2x + �4i × effortmoderate + �5i

× skin irritation20% + �6i × skin irritation35%

+ �7i ×monthly costsC 100 + �8i ×monthly costsC 175,

+�9i ×monthly costsC 250 + �
10i

× informationarrow

+ �11i × informationtrendline + �12i × alarmsnone + �

UFingerprick ci
= �13i + �

Fig. 2   Example images from 
the animated storyline showing 
general diabetes information 
(left translated from Dutch 
“With diabetes: blood sugar 
cannot be kept stable”) and 
attribute information (right 
translated from Dutch; “Effort 
to check—High effort: You 
need to stop what you are doing 
and prick your finger.”)
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3 � Results

3.1 � Sample Characteristics

In total, 981 completed surveys were analysed after n = 
56 responses were removed for completing the survey too 
quickly. The Polish responses (n = 522) were evenly split 
between educational material formats (PO-V n = 261, PO-T 
n = 261). The Dutch responses (n = 459) had slightly more 
video responses (NL-V n = 233) than standard text response 
(NL-T n = 226). The sample demographics can be found 
in Table 2. Significant differences were found between the 
countries with the Polish sample being younger, with fewer 
years of diabetes, and higher levels of education and health 
numeracy. Significant differences were found within the 
Netherlands between the two educational information for-
mats for type of diabetes (χ2 (2) = 8.19, p = 0.017). Both 
survey populations were more highly educated with a higher 
prevalence of Type 1 diabetes than would be expected from 
general diabetes population characteristics and the Polish 
sample was younger than the general diabetes population 
[67, 68].
3.2 � Main Effects Model

The preference estimates of the mixed-effects models can be 
found in Table 3. A significant left-right bias was found in 
all arms with respondents tending to choose the left option. 
For all groups, the coefficients followed logical patterns 
where “more attractive” levels were valued higher than “less 
attractive”. All attribute-level estimates were significant for 
at least one level in one of the arms. No significant differ-
ences in preferences or scale parameters were found between 
the text and video educational material arms using the Swait 
and Louviere test in either NL (χ2 [1, 459] = 2.492, p = 
0.114) or PO (χ2 [1, 522] =1.600, p = 0.206). Dominant 
decision-making behaviour was found for the lowest cost 
level in all educational material arms (see Table 2); how-
ever, there was no significant difference in the amount of 
dominant decision making between the educational arms 
within countries (NL: χ2 [1, 459] = 1.280, p = 0.258; PO: 
χ2 [1, 522] =1.600, p = 0.206). These respondents were not 
removed for the final analysis as Costs are a major concern 
of the general patient population and the results need to be 
understood in relation to this attribute. Preference estimates 
of mixed-effects models excluding these respondents can be 
found in supplementary material Table 3A.

For the Dutch sample, Costs were the most important 
attribute. The only attribute that was not significant for the 
Dutch sample was Glucose Information. For the Dutch sam-
ple, significant heterogeneity was found in preferences for 
all attributes and the status quo finger-prick test except for 
Effort to Check, Alarm and Glucose Information. Differences 

in heterogeneity of preferences were found between the edu-
cational material arms. Heterogeneity was found for a mod-
erate Chance of Skin Irritation and the €175 cost level only 
in the NL-T arm, while heterogeneity of preferences for the 
€250 cost levels was only found in the NL-V arm.

For the Polish sample, Costs were similarly the most 
important attribute, while improving Effort to Check was not 
significant for the Polish sample. Significant heterogeneity 
of preferences was found for all attributes and the status quo 
finger-prick test except for Chance of Skin Irritation. Dif-
ferences in heterogeneity of preferences was only found for 
the attribute level of Glucose Information shown as a daily 
trend. Here the NL-V arm had significant heterogeneity of 
preferences, but the PO-T arm did not. Finally, the NL-V arm 
had a much lower valuation of the status quo finger-prick test 
compared to all other arms.

3.3 � Relative Importance Scores

The RIS for all samples can be seen in Figure 3. Costs were 
2.7 to 4.3 times more important than the second most impor-
tant attribute and 15.2 to 56.1 times more important than 
the least important attribute across the arms. After Costs, 
for all the arms, the attributes could be separated into two 
tiers with Precision, Number of finger-pricks, and Chance of 
Skin irritation being the next most important attributes, and 
Alarm, Glucose information, and Effort to check being the 
least important attributes. Differences were observed in RIS, 
but they were relatively small within the tiers (0.02–0.23 in 
the top tier and 0.03–0.06 in the lower tier). The exception 
to this was Precision for the NL-V arm which was clearly 
more important than the other in-tier attributes.

3.4 � User Experience and Meta‑data analysis

Respondent feedback and mean times to complete the 
educational material can be found in Table 4. Respondent 
feedback on ease of understanding the educational material 
was more positive for those who saw the video educational 
material, although the difference was small. No significant 
differences were found in reported ease of understanding or 
completing the DCE. The mean time in educational material 
ranged from 2.36 to 3.84 minutes. Approximately 20.5% of 
the text respondents reached the end of the text informa-
tion in under 30 seconds and 22.6% of video respondents 
reached the end of the video in under 30 seconds. Significant 
differences in time spent in the educational material were 
found for different levels of education for the NL-T arm, and 
level of health literacy for the NL-T, NL-V, and PO-T arms. 
A regression analysis on the amount of time spent in the 
tool found that different patient characteristics were associ-
ated with the total time (see supplementary Table 3B). For 
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Table 3   Attribute-level estimates for the mixed-logit model

§ Ref
NS not significant, Ref reference, SD standard deviation (only shown when SD was found to be significant)
*Indicates p < 0.05; ** indicates p < 0.01; *** indicates p < 0.001

Attribute Netherlands Poland

Text Video Text Video

Beta SE p>|z| Beta SE p>|z| Beta SE p>|z| Beta SE p>|z|

Precision
High§ 0.32 0.57 0.47 0.45
Medium Mean 0.02 0.06 NS 0.03 0.06 NS 0.09 0.05 NS 0.10 0.05 *

SD NS NS NS NS NS NS NS NS NS NS NS NS
Low Mean 0.34 0.08 *** 0.60 0.08 *** 0.39 0.07 *** 0.35 0.06 ***

SD 0.55 0.10 *** 0.65 0.09 *** 0.60 0.07 *** 0.52 0.08 ***
Number of finger-pricks per day
0§ 0.36 0.23 0.17 0.13
2 Mean 0.36 0.06 *** 0.23 0.05 *** 0.17 0.04 *** 0.13 0.04 **

SD 0.46 0.07 *** 0.38 0.06 *** 0.35 0.05 *** 0.35 0.06 ***
Effort to check
Low§ 0.14 0.15 0.05 0.02
Moderate Mean 0.14 0.04 *** 0.15 0.04 *** 0.05 0.03 NS 0.02 0.03 NS

SD NS NS NS NS NS NS NS NS NS NS NS NS
Chance of skin irritation
Low§ 0.36 0.40 0.37 0.35
Moderate Mean 0.06 0.07 NS 0.12 0.06 NS 0.02 0.06 NS 0.00 0.06 NS

SD 0.20 0.08 * NS NS NS NS NS NS NS NS NS
High Mean 0.30 0.07 *** 0.28 0.06 *** 0.39 0.06 *** 0.35 0.06 ***

SD NS NS NS NS NS NS NS NS NS NS NS NS
Costs
€25§ 1.47 1.47 1.41 1.01
€100 Mean 0.32 0.08 *** 0.23 0.07 ** 0.42 0.07 *** 0.25 0.07 ***

SD 1.57 0.14 *** 1.63 0.16 *** 2.12 0.15 *** 1.67 0.13 ***
€175 Mean 0.19 0.08 * 0.04 0.07 NS 0.02 0.07 NS 0.12 0.08 NS

SD NS NS NS NS NS NS 0.28 0.12 * 0.71 0.09 ***
€250 Mean 1.60 0.16 *** 1.65 0.15 *** 1.81 0.14 *** 1.38 0.13 ***

SD NS NS NS 0.19 0.09 0.031 0.32 0.09 *** 0.36 0.09 ***
Glucose information
Only current glucose value§ 0.12 0.09 0.07 0.07
Current glucose value with arrow Mean 0.04 0.06 NS 0.02 0.06 NS 0.01 0.05 NS 0.04 0.05 NS

SD NS NS NS NS NS NS 0.01 0.08 NS 0.08 0.10 NS
Current glucose value with day trend Mean 0.08 0.06 NS 0.11 0.06 NS 0.06 0.05 NS 0.11 0.05 *

SD NS NS NS NS NS NS NS NS NS 0.16 0.07 *
Alarm
Yes§ 0.15 0.12 0.15 0.08
No Mean 0.15 0.04 *** 0.12 0.04 *** 0.15 0.03 *** 0.08 0.03 *

SD NS NS NS NS NS NS 0.22 0.05 ***
Left-right bias 0.40 0.08 *** 0.35 0.08 *** 0.42 0.07 *** 0.27 0.07 ***
Status quo finger-prick Mean 0.63 0.28 0.021 0.26 0.28 0.360 0.23 0.21 0.289 1.42 0.25 ***

SD 4.56 0.42 *** 4.60 0.37 *** 4.39 0.41 *** 4.56 0.35 ***
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both the PO-T and PO-V arms, being older and female was 
associated with increased time in the educational materials. 
For the PO-V arm, continuous glucose monitoring (CGM) 
use was associated with decreased time in the educational 
materials. For the NL-T arm, being older and female with 
more years of having diabetes was associated with increased 
time in the educational materials. For the NL-V arm, being 
older and having higher health literacy was associated with 
increased time in the educational materials, but having type 
1 diabetes mellitis (T1DM) and using a finger-prick test or 
CGM for SMBG were associated with decreased time in the 
educational materials.

4 � Discussion

This was the first kind of study to assess the impact of edu-
cational material format in a randomised study in multiple 
countries. We developed educational materials using an evi-
dence-based framework to address potential gaps in knowl-
edge related to general diabetes information and the use of 
glucose monitors as a part of diabetes self-management. 
While some preference differences were found between the 
arms, no interpretable pattern of differences in the relative 
importance of attributes could be identified among respond-
ents receiving either the text or video educational material.

These findings replicate, to a certain extent, those found 
by Bywall et al and Lim et al, but not those found by Vass 
et al [31–33]. Both Bywall et al and Lim et al found differ-
ences between samples when presented with either video- 
or text-based information. In the current study, differences 
between samples were identified when comparing the prefer-
ence estimates and RIS, but these differences were not statis-
tically significant within each country. Lim et al supported 
their findings through evidence of patients being more 
informed, but the practical differences in knowledge were 
relatively small. Thus, the question is whether differences 

found were related to more informed patients or to hetero-
geneity of patient preferences often found when comparing 
patient populations [69–73].

One major issue explaining the lack of differences in the 
current study is that respondents did not appear to attend to 
all the content of the educational materials, which limited 
the exposure needed to cause an effect. Non-attendance to 
the information is evidenced in the short amount of time 
that respondents spent on the education material regard-
less of the format (2.36–3.84 minutes, while the video took 
over 9 minutes to view entirely, and reading the text-based 
information was expected to take 11 minutes). The long 
duration of the educational material may have led to non-
attendance, but previous research with educational mate-
rials of comparable length has found that patients engage 
with the educational material when the treatment context 
was novel to the respondents [31, 74]. The non-attendance 
in our study could be related to the high levels of disease 
experience that the sample had. For the Dutch respondents 
experience with SMBG and more years with diabetes was 
related to less time in the educational material, but this was 
not true for the Polish population. Another possible expla-
nation is that the respondents viewed the material as being 
too general for their needs as it covered a wide amount of 
information. Previous research has found that patients value 
information more when it is tailored to their individual infor-
mational needs and they may ignore information that they 
view as not being relevant to them [75–78]. Unfortunately, 
years of experience with managing diabetes does not nec-
essarily mean that patients are sufficiently educated on the 
importance of adequate diabetes self-management [42]. 
This may hold especially for those patients with low levels 
of health literacy [41–43]. The identified need from clini-
cal experts and patient representatives to inform respond-
ents highlights the difficulties that future researchers may 
encounter to ensure that respondents who need additional 

Fig. 3   Attribute Relative 
Importance Scores by Country 
and Educational Tool Format. 
Attribute were standardised to 
1 based on the attribute with 
the largest difference between 
highest and lowest levels which 
was cost in all arms (difference 
between highest and lowest 
cost level by arm: NL-T = 3.07, 
NL-V = 3.12, PO-T = 3.39, 
NL-V = 2.85)
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information actually engage with the educational material. 
Clinical experts and patient representatives may have more 
complete understanding of the relevant information needed 
for diabetes care and objective insights into the educational 
needs of patients. However, patients may not recognise that 
there is a need for additional education and thus view the 
information provided as not being relevant for them. There 
is a need for future research to identify ways to communi-
cate that there is a need for further education and that the 
educational material is relevant to them, in order to increase 
engagement with the educational material.

One possible way is through tailoring of information. Tai-
loring of information to the specific needs of the patients 
would make the information more relevant, which has pre-
viously been found to increase engagement with material 
[75–78]. Aspects such as patient demographics or knowl-
edge questions could be used to tailor the information to 
the individual patient, reducing the burden on patients and 
increasing engagement with educational materials. Tailor-
ing of information could also identify the formats that the 
individual patients respond best to in heterogeneous popula-
tions, ensuring that respondents can properly understand the 
information presented to them. Increasing engagement with 
educational materials in patient preference studies should be 
a topic of future research as simply presenting information 

in a video format does not necessarily mean patients will 
access it.

4.1 � Strengths and Limitations

Despite the study being a multi-country, randomised case 
study, there are a few study limitations which prevent bet-
ter understanding of ways in which patients interacted with 
the educational material. First, the video was embedded on 
one webpage; thus, the start and stop times were based on 
the time that a respondent entered and left the page. This 
limits our ability to see whether there were specific points 
in the video when patients were more engaged and spent 
more or less time on. Second, patients were recruited via 
an on-line panel where respondents register themselves, so 
it is likely that respondents possess at least a basic level of 
health and digital literacy, which may not be representative 
of the entire diabetes population. Hence, it is unclear if the 
video would have been of more use in a sample of diabe-
tes patients recruited through clinical channels, who may 
have more difficulty with text or numeric health informa-
tion and for whom educational information presented in a 
video format is likely more suitable [27, 54–57]. These panel 
respondents are also compensated based on completion of 
the survey so they may have prioritised quick completion. 

Table 4   User feedback and meta-data regarding time spent in education material by education level, health literacy level, and health numeracy 
level M (SD)

DCE discrete choice experiments, SD standard deviation
Ŧ The mean sample score was used for the cut-off between high and low groups for the health numeracy measure, SNS-3; *Indicates p < 0.05; ** 
indicates p < 0.01; *** indicates p < 0.001

Netherlands Poland

Text Video Text Video

Respondent feedback
Length of survey
Mean (SD)

4.02 (0.99) 4.01 (0.99) 3.93 (0.99)* 3.77 (0.96)*

Ease of understanding educational material
Mean (SD)

4.63 (1.32)*** 5.02 (0.98)*** 5.011 (1.10)** 5.29 (1.03)**

Ease of understanding DCE mean (SD) 4.75 (1.38) 4.67 (1.38) 5.00 (1.26) 4.97 (1.23)
Ease of answering DCE mean (SD) 4.64 (1.39) 4.57 (1.33) 4.84 (1.29) 4.84 (1.29)
Time in minutes
Mean (SD, range)

2.41 (2.53, 0.20–23.46) 2.93 (3.32, 0.34–12.79) 2.36 (2.36, 0.20–14.99) 3.84 (4.36, 0.8–26.91)

Educational level
Tertiary 2.16 (3.04)* 3.33 (3.63) 2.15 (2.27) 4.28 (4.98)
Upper-Secondary/vocational 2.43 (1.89)* 2.71 (3.13) 2.47 (2.41) 3.65 (4.06)
Secondary or lower 4.35 (2.57)* 2.62 (3.15) – –
Health literacy
 Adequate 2.11 (2.11)* 2.44 (3.11)* 1.99 (2.19)** 3.40 (3.94)
 Inadequate 2.78 (2.93)* 3.54 (3.48)* 2.85 (2.49)** 4.47 (4.81)

Health numeracyŦ

 High 2.78 (2.45) 2.96 (3.06) 1.99 (1.52) 3.70 (3.73)
 Low 2.36 (2.54) 2.92 (3.38) 2.39 (2.41) 3.85 (4.41)
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Further, our patient population had higher levels of educa-
tion than what you would expect from the general popula-
tion [68, 79, 80]. Finally, we did not include an objective 
measure of diabetes knowledge, which would have allowed 
us to analyse whether the patients were well informed prior 
to participating in the preference study. Patients could have 
already been well informed on the information presented, 
making the educational material unnecessary.

5 � Conclusion

Educating respondents prior to a preference study remains 
a priority for stakeholders who use patient preference infor-
mation. Simply providing educational material in a video 
with animations and voiceovers did not result in significant 
differences in preference outcomes when compared to text. 
This may have been due to a lack of engagement with the 
educational materials in our study, as well as a high level 
of familiarity with the topic of the study in this group of 
experienced patients. Future research should look at ways to 
increase engagement with educational materials, as well as 
ways to better tailor information to the needs of individual 
patients participating in preference studies.
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