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Abstract

In an increasingly digital society, individuals often turn to the internet to seek health
information. However, the abundance and the complexity of online health texts may
hinder effective information processing. This study investigates how the difficulty of
online health information influences an individual’s ability to process such
information. Additionally, the roles of (digital) health literacy as a moderator and
cognitive load as a mediator are explored.

A between-subjects experiment (N = 72) was conducted in which participants
read an easy or a difficult version of an online health text, after which information
recall was assessed. (Digital) health literacy was assessed via the Digital Health
Literacy Instrument (DHLI) and the 22-item of the SAHL. Cognitive load was
measured through self-report and indirectly via heatmapping.

Results showed that participants in the easy text condition generally scored
higher on information recall. For open-question recall, germane cognitive load
mediated this effect, indicating that more cognitive resources were available for a
deeper understanding of the message and better recall. (Digital) health literacy
revealed no moderating effects. The heatmap analysis found the parts of the text that
were experienced as difficult changes when the difficulty of the text changes. Easier
texts induce difficulty with general information, whereas difficult texts induce difficulty
with detailed medical information.

The findings of this study highlight the importance of adjusting health
information on governmental websites to make it accessible to a broader audience.
As health communication continues to expand across the digital landscape,
accessibility and comprehension are crucial factors in providing a reliable health

information environment.



Introduction

In today’s digital society, technology has shaped the way people communicate about
health. Health communication has been defined as “the study of messages that
create meaning in relation to physical, mental, and social well-being” (Harrington,
2015, p. 9). As a multidisciplinary field, it can raise awareness, influence perceptions,
beliefs, and attitudes, and provoke public discussion in a health-related context
(Schiavo, 2007a). Meanwhile, internet access in the Netherlands has risen from 97%
in 2014 to almost 99% in 2023 (Statistics Netherlands, 2014, as cited in Meppelink et
al., 2016; Statista, 2025), leading to an increase in online searches for health-related
information. This digital shift has created both opportunities and challenges for health
communication (Beaunoyer et al., 2016).

In recent years, health communication has shifted to an online environment,
where the internet has become one of the most important distribution channels for
health-related information (Beaunoyer et al., 2016; Schiavo, 2007b). This transition
offers clear benefits, such as easier access to information, increased feelings of
empowerment, and opportunities for peer support. However, online health
communication also introduces challenges: the internet's inability to convey feelings
of closeness and support, and the risk of readers encountering non-credible
information or misinformation (Schiavo, 2007b). While these are significant barriers to
online health communication, this study will focus on another crucial issue: health
information exceeding recommended reading levels, which makes it difficult for
individuals to understand the reliable information needed to make well-informed
health decisions.

Online health information can be found in numerous places. Most people
search for health information on commercial websites that use more interactive
multimedia features, such as links and videos, to engage a broader audience. Only a
few turn to government websites, which is noteworthy, since these are deemed as
more trustworthy and of higher quality (LaValley et al., 2016). A reason for this might
lie in the difficulty of health information texts on governmental websites. Prior
research has found that health information on governmental health websites is
considered ‘fairly difficult’ to read, and that the information on these websites tends to
surpass the recommended readability levels of a sixth to seventh-grade reading level

(Hutchinson et al., 2016; Mclnnes & Haglund, 2011). This creates a clear paradox:



reliable sources are written in inaccessible language. The current study builds on this
paradox by examining how the difficulty of Dutch governmental health information

texts affects the way that people process and understand them.

Literature review

The online landscape has posed several challenges for government health
information websites. Although they are regarded as highly trustworthy, the way
health information is presented on these websites may hinder how people process
the information. Prior research has shown that health information on governmental
health websites often exceeds the recommended reading level of sixth or seventh
grade, making it less accessible to a broad audience (Hutchinson et al., 2016).
However, text difficulty might not be the only factor leading to problems in the
information processing domain. Therefore, this study will not only focus on textual
characteristics, such as text difficulty, but also on cognitive processes and individual

differences, such as cognitive load and health literacy.

Text difficulty
Text difficulty refers to the extent to which a text is difficult to understand.

Determining the difficulty of a text involves examining several aspects of readability
(McNamara et al., 2012). For instance, the readability can be evaluated through word
frequency, sentence length, or cohesion, which functions as “the linguistic glue that
links together the events and concepts conveyed within a text” (McNamara et al.,
2012, p. 90). Cohesion refers to overlap or repetition of words or concepts
(referential) or the use of connectives (causal). While traditional readability formulas
mainly focus on word and sentence length, more recent instruments, such as the
Linguistic Instrument for Dutch Texts (LINT, Leesbaarheidsinstrument voor
Nederlandse Teksten) by Maat et al. (2023), highlight the importance of cohesion
when determining text difficulty. Therefore, this study uses the LINT to measure the
readability of Dutch government health information.

In the context of health communication, readability of a text is crucial, as it
directly affects people’s ability to make informed health decisions. As mentioned
before, information on governmental websites is considered ‘fairly difficult’ to read,
and often exceeds recommended reading levels of sixth or seventh grade
(Hutchinson et al., 2016; Mclnnes & Haglund, 2011). In the Dutch context, readability



is usually translated to B1 (i.e., clear language), which should be readable for 80-
90% of the adult population (Wat Betekent B1-niveau?, z.d.). However, B-levels
indicate someone’s foreign language proficiency. For native language, F-levels would
be more apt, with 2F as the general standard (Taal en Rekenen, z.d.). Despite
existing readability guidelines, governmental health texts often remain too complex,
limiting accessibility. This raises important questions about how text difficulty
influences people’s ability to process health information.

Prior research confirms that the difficulty of a text can significantly impact an
individual's ability to comprehend these texts. Ozuru et al. (2008) found that low-
frequency (i.e., longer) words made texts more difficult in comparison to high-
frequency (i.e., shorter) words. Surprisingly, their results also showed that a higher
propositional density (i.e., number of meaningful units per text) led to improved text
comprehension. This is interesting, given that longer sentences were also perceived
as more difficult. This unexpected finding can be explained by Ozuru et al.’s
observation that higher propositional density often results in shorter, more direct
sentences, demanding less mental effort from the reader compared to longer
sentences with lower propositional density. In the context of health communication,
this suggests that comprehending online health information depends not only on text

difficulty but also on cognitive effort, which will be discussed next.

Message processing and cognitive load

Message processing
To understand how mental and cognitive effort influence information processing and
comprehension, Lang (2000) developed the Limited Capacity Model of Mediated
Message Processing. This framework assumes that, although people are natural
information processors, their ability to do so is limited due to a limited pool of
cognitive resources. When this pool is depleted, new information will overwrite
previously processed information. In the context of health communication, this means
that when texts are more difficult to read, they may consume more cognitive
resources than are available, leaving fewer resources for comprehending the
information. This assumption becomes more evident when looking at Lang’s (2000)
model in greater detail.

According to Lang (2000), cognitive resources required for information

processing are independently allocated to each of the model’s three subprocesses:



encoding, storage, and retrieval. During the encoding stage, the collective of sensory
receptors transforms environmental stimuli into mental representations in a person’s
working memory. During the next stage, storage, newly encoded information is linked
to previously encoded information, with more links indicating deeper storage, and
fewer links indicating superficial storage. During the final stage, retrieval, the entire
memory network is searched for a specific piece of information to be reactivated in
working memory.

Lang (2000) suggests that these three subprocesses may occur
simultaneously and that the performance of each subprocess depends on the
allocation of cognitive resources to each of them. If, during any of the three stages,
more cognitive resources are allocated to a single subprocess, there might not be
enough resources left for the other two subprocesses to perform adequately. For
governmental health texts, this means that encoding may consume so many
resources that storage and retrieval suffer, thereby hindering full comprehension of
the information presented on these websites. Although the model by Lang (2000)
provides valuable insights into how cognitive resources affect information processing,
it does not show what aspects of cognitive effort complicate information processing.

The Cognitive Load Theory by Sweller et al. (1998), however, does.

Cognitive Load

Similar to Lang (2000), the Cognitive Load Theory (CLT) by Sweller et al.
(1998) states that people’s ability to process information is limited by their working
memory. While working memory, in theory, has the capability to hold onto seven
pieces of information, only two or three can be processed at once (Sweller et al.,
1998). More difficult texts can, therefore, induce a greater cognitive load on working
memory than others. To explain why this happens, the CLT distinguishes between
three types of cognitive load: intrinsic, extraneous, and germane cognitive load.

According to the original article by Sweller et al. (1998), intrinsic load depends
on element interactivity. While low element interactivity means that items can be
processed separately, with high element interactivity, the meaning of multiple
elements only becomes evident through their relationship with one another. The latter
uses up more cognitive resources, resulting in a higher intrinsic load. The jargon and
complex medical concepts used on governmental health websites require

comprehension in relation to one another, increasing intrinsic load in the process.



Later work by Sweller et al. (2019) adds that element interactivity also depends on
the reader’s prior knowledge. Experts may experience online health information as
low-element interactivity tasks, whereas laypeople may experience the same
information as high-element interactivity tasks. However, the next type of cognitive
load shows that not all cognitive effort stems from the complexity of the material or
the reader's prior knowledge.

The degree of extraneous cognitive load is dependent on the way information
is presented (Sweller et al., 1998). Overly complex text design, characterised by
unnecessarily long sentences without proper structuring and unexplained, difficult
terminology, greatly increases the amount of cognitive resources required to
comprehend the material. Sweller et al. (2019) expanded their earlier view by noting
that poorly designed texts can artificially increase element interactivity, increasing
extraneous load. In the context of governmental health information, readers may
experience high extraneous load when confronted with complex, technical language
and overly complex sentence structures, even if the underlying medical concepts are
not intrinsically difficult, leaving fewer resources available for comprehension. When
both intrinsic and extraneous load consume too many cognitive resources, this has
consequences for the last type of cognitive load: germane load.

Whereas Sweller et al. (1998) initially conceptualised germane load as an
additional type of cognitive load that supported learning, more recent work reframes it
as a redistributive function of working memory resources (Sweller et al., 2019). This
means that germane load redirects cognitive resources from unnecessary extraneous
processing to intrinsic activities that are directly relevant to the learning process.
Germane load is thus not a type of load in itself, but rather an indication of whether
there are sufficient cognitive resources left to actually learn something from the
material. What this means for the current study is that simplified governmental health
texts, by reducing intrinsic and extraneous load, are more likely to leave sufficient
cognitive resources for germane processing, which in turn improves comprehension
and recall.

While previous bodies of research have mainly focused on cognitive load as a
general construct, a study by Leppink et al. (2013) developed a validated instrument
that measures each type of cognitive load separately. Their study linked a higher
intrinsic load to poorer learning outcomes and found that complex tasks are at risk of

leaving insufficient cognitive capacity for germane learning. Together with the



frameworks by Lang (2000) and Sweller et al. (1998), this suggests that the
distribution of cognitive load has a significant influence on how people process
information. For the current study, these frameworks highlight that comprehension of
governmental health information depends not only on how cognitive resources are
allocated across encoding, storage, and retrieval, but also on minimising
unnecessary cognitive load. However, these frameworks alone fail to explain why
some readers still struggle more with processing information than others. Therefore,
it is essential to look into individual differences, such as digital health literacy, to

understand how they influence effective health information processing.

(Digital) Health literacy

To understand why individual differences affect the way that people process difficult
information, it is important to focus on the concept of health literacy. Berkman et al.
(2010) provided the following definition of the concept: “The degree to which
individuals can obtain, process, understand, and communicate about health-related
information needed to make informed health decisions” (p. 16). When people have
lower health literacy, it means they have to put in more effort to find, process, and
comprehend information relevant to making important health decisions. Especially
when this information is presented in an already complex manner, as is often the
case with governmental health information.

To gain insights into the influence of lower health literacy on public healthcare,
Maat et al. (2014) developed the Short Assessment of Health Literacy for Dutch-
speaking adults (SAHL-D), an objective instrument that measures an individual’s
basic reading and writing skills in health contexts (i.e., functional health literacy).
Maat et al. (2014) found strong correlations between SAHL-D scores, general
vocabulary, prose literacy, and an individual’s ability to find and interpret information
on a nutrition label. The relationship between the SAHL-D scores and general literacy
suggests that the latter is a reliable indicator of health literacy. However, Maat et al.
(2014) advise using instruments with health-related terms in health-specific contexts,
as is the case with governmental health information. Therefore, this study will use the
SAHL-D to measure functional health literacy in Dutch adults.

While the SAHL-D provides a reliable estimate of an individual’s prose reading
skills in offline reading situations, it provides no information on how people handle the

same information in an online setting. Online environments often present users with



an overwhelming amount of information, increasing the risk of information overload.
To understand how the digital environment influences the ability to find, seek and use
health information, it is important to discuss the concept of digital health literacy.
Dunn and Hazzard (2019) state that digital health literacy is an extension of the
original definition of health literacy by Berkman et al. (2010), but in a technological
setting. They note that technology has the potential to make information more
engaging, but that its effectiveness depends on an individual’s ability to find, process,
and understand it. Given that governmental health information is increasingly
accessed through digital platforms, it is essential to consider digital health literacy as
a factor influencing the processing of health information.

To assess an individual’s digital health literacy, Van der Vaart and Drossaert
(2017) developed the Digital Health Literacy Instrument (DHLI). Whereas the SAHL-
D only measures general health information retrieval (health 1.0), the DHLI
specifically measures this in an online setting (health 2.0). In relation to online health
information, the DHLI measures skills in operating, navigating, searching, evaluating,
contributing, and protecting privacy in the digital environment. In their validating
study, Van der Vaart and Drossaert (2017) found that, among others, a lower
educational level and a lower (health-related) internet use are related to a lower
mastery of the above digital health literacy skills. To gain insights into how individuals
interact with governmental health information, the current study will investigate the
potential of using both the SAHL-D and the DHLI to provide a comprehensive

understanding of literacy in both offline and online contexts.

Integrating text difficulty, cognitive load, and (digital) health literacy

To understand how people comprehend and process governmental health
information, factors like text difficulty, cognitive load, and (digital) health literacy
should be interpreted as interrelated, rather than individual constructs. As previously
elaborated, overly complex text designs place a higher demand on cognitive
resources, leaving insufficient resources for a deeper understanding of the
information. This, in turn, complicates effective information processing. However, in
the context of online health information, whether individuals experience a higher
cognitive load may depend on their health literacy and digital health literacy.
Meppelink et al. (2016) investigated how health literacy influences cognitive

(open-question recall) and affective (attitudes) responses to health information



originating from either commercial or academic health websites. Additionally,
Meppelink et al. (2016) investigated the mediating roles of general cognitive load (the
effort required for information processing), imagination ease (the ease of connecting
new information to existing knowledge), and involvement with the information (on the
website) in the relationship between health literacy (measured via SAHL-D) and
information recall. The results showed that individuals with lower health literacy
experienced greater levels of general cognitive load, which negatively impacted their
ability to recall information from health websites. The reverse was found to be true for
individuals with higher health literacy. These findings provide empirical evidence of
the relationship between text difficulty, cognitive load, and health literacy.

Although Meppelink et al. (2016) provide valuable insights into the interrelated
roles of health literacy and cognitive load, as well as their impact on online
information processing, some areas remain unexplored. While they investigated
health information on commercial and academic websites, governmental websites
remain relatively unexplored. Moreover, while cognitive load has primarily been
interpreted as a general construct, the Cognitive Load Theory (Sweller et al., 1998)
states that cognitive load consists of three distinct aspects (intrinsic, extraneous, and
germane) that each depend on different factors, meaning they also need to be
measured as such. Additionally, cognitive load is primarily measured through self-
report items, whereas objective methods, such as heat mapping, can reveal attention
patterns but are rarely applied. Finally, prior research rarely explored the use of the
Digital Health Literacy Instrument by Van der Vaart and Drossaert (2017) as a means
to investigate the influence of a digital environment on seeking, finding, and using
information found online. These gaps highlight the need for research that examines
the text difficulty of governmental health information and how information processing

is influenced by cognitive load and digital health literacy.

Current study

As the previous literature review has shown, the influence of cognitive load and
digital health literacy on the processing ease of health information on governmental
health websites has rarely been examined. The goal of the present study is to
investigate the role of cognitive load and digital health literacy in the context of
governmental health information, while also exploring new methods for measuring

cognitive load using heatmapping, an indirect method that provides objective insights



into how individuals experience cognitive load when processing information. In
contrast to previous research, this study will focus on health information originating
from Dutch government websites, examining the three types of cognitive load
separately, and extending the measure of health literacy by including specific
measures of digital health literacy. Insights from this study can help identify why one
of the most trusted online sources of health information is consulted so little, while
also providing practical guidelines for designing accessible health information.

Based on the arguments presented above, the following research question
was formulated: “How does the difficulty of Dutch governmental health information
affect information processing, and to what extent are these effects mediated by
cognitive load and moderated by digital health literacy?” Building on the frameworks
discussed in the literature review, several hypotheses are formulated.

The first hypothesis is mainly based on the findings by Ozuru et al. (2008) and
Lang (2000). Both addressed the influence of text difficulty on the ability to process
information. While Ozuru (2008) found that texts with longer words and sentences,
and lower propositional density were perceived as more difficult to read, the Limited
Capacity Model of Mediated Message Processing by Lang (2000) states that when
more mental effort is used to encode and store a message, fewer cognitive resources
are left to recall important information from long-term memory, hindering effective
information processing. Based on these findings, the following is hypothesised:

H1: “Participants exposed to more difficult online health information texts will

score lower on information recall than participants who are exposed to easier

online health information texts.”
Building on the framework proposed by Lang (2000), in combination with Cognitive
Load Theory (CLT; Sweller et al., 1998), the second hypothesis was formulated. The
framework by Lang (2000) states that when processing a message, cognitive
resources are allocated to the three subprocesses of encoding, storage and retrieval.
However, the success of each process depends on the amount of cognitive
resources needed by the surrounding processes. The CLT specifies this by stating
that both the intrinsic and extraneous nature of text design can increase the amount
of cognitive resources spent while processing a message. Thus, the following

hypothesis is formulated:



H2a: “The effect of text difficulty on information processing will be mediated by
intrinsic and extraneous cognitive load. Participants who experience a higher
load will score lower on information recall.”
Given the more redistributive function of germane load, a separate hypothesis was
formulated. The amount of cognitive resources ‘needed’ for germane load depends
on the amount of resources required to deal with intrinsic and extraneous aspects of
a message (Sweller et al., 2019). Therefore, when the intrinsic and extraneous loads
are high, the germane load is also higher, as its redistributive function needs to
allocate more cognitive effort to activities germane to learning. Given these insights,
the following hypothesis is formulated:
H2b: “The effect of text difficulty on information processing will be mediated by
germane cognitive load. Participants who experience a ‘higher germane load’
(i.e., have less capacity left for meaningful processing) will score lower on
information recall.”
The last hypothesis is based on the findings by Meppelink et al. (2016). They found
that, regardless of the origin of the health information, lower health literacy was
associated with lower information recall. Based on these findings, the following
hypothesis was formulated:
H3: “The effect of text difficulty on information processing will be moderated by
digital health literacy. Participants with lower digital health literacy scores will
score lower on information recall, especially when text difficulty is high.”
Together, these hypotheses form the base of testing how textual, cognitive, and
individual characteristics shape the information processing of Dutch governmental

health information.

Method

Materials

The participants received two online health information texts at two different levels:
an easy-text condition and a difficult-text condition. Each condition contained a text
on familial hypercholesterolaemia (FH) and a text on E. coli, which were presented in
a random order. The contents of the texts in difficult condition originated from the
website of the Dutch National Institute for Public Health and Environment
(Rijksinstituut voor Volksgezondheid en Milieu, or RIVM). For the easy condition,

simplified versions of the same texts were created. To ensure that both texts differed



significantly across both conditions, several measures were taken: a pre-test via
Qualtrics in which participants rated the texts’ comprehensibility and a validated
linguistic complexity tool called LINT (Maat et al., 2023).

The pre-test measured whether the two versions of both texts significantly
differed in their text difficulty. In this pre-test, an additional text with another topic
(malaria) was tested as well in both conditions. For each condition, a separate survey
was distributed. 13 participants completed the easy condition, whereas 11
participants completed the difficult condition. Participants were asked to read the
texts and afterwards answer four questions measuring perceived difficulty on a scale
from 1 to 7 (e.g., ‘The text was difficult to understand’; 1 = strongly disagree, 7 =
strongly agree). See Appendix 1 for an overview of all the perceived difficulty items
that were presented during the pre-test. A reliability analysis showed a high internal
consistency for the FH text (Cronbach’s a = .88) and the malaria text (Cronbach’s a =
.80), and adequate for the E. coli text (Cronbach’s a = .78).

One-way ANOVAs were conducted on each topic to see whether the texts
differed significantly in difficulty. A one-way ANOVA on the perceived difficulty of
texts about familial hypercholesterolaemia (FH) revealed a significant effect of text
type (easy vs. difficult) (F(1,22) = 25.32, p <.001, n? = .54), indicating a large effect.
The difficult version of the FH text was perceived as more difficult (M = 5.1, SD = 1.1)
than the easy version of the text (M = 2.9, SD = 1.1). The one-way ANOVASs on both
the E. coli and Malaria texts yielded no significant results (all p’s > .05). With there
being no difference between both versions of the Malaria texts, this topic was
completely excluded from further use in the experiment. Since there was no
difference between the easy version of the E. colitext (M = 2.9, SD = 1.1) and the
difficult version (M = 3.6, SD = 1.7), an attempt was made to make the difficult E. coli
text more difficult by adding more instances of medical jargon and longer sentence
structures. A one-way ANOVA, with data from an additional pre-test (N = 5), on the
perceived difficulty of texts about E. coli did reveal a significant result of ‘type of text’
(F(1,16) = 17.40, p < .001, n? = .52), indicating a large effect. Participants in the easy
text condition perceived the text as easier (M = 2.9, SD = 1.1) than participants in the
difficult text condition (M = 5.3, SD = 1.3).

Additionally, the Dutch readability formula and readability tool, LINT
(Leesbaarheidsinstrument voor Nederlandse Teksten), developed by Maat et al.

(2023), was used, which is a tool designed to assess text difficulty for a general



Dutch audience. For the sake of the current experiment, permission was given to use
the LINT tool to measure text difficulty.

The LINT instrument grants a difficulty rating to the texts ranging from 1 (very
easy) to 100 (very difficult), divided into four levels. Each level indicates a percentage
of adults who will have difficulty reading the text. The results from the LINT analysis
showed that the easy versions of both topics scored 44 (FH) and 45 (E. coli). These
scores place them in the second level, indicating that only 30.7% of Dutch adults will
have trouble reading these texts. The difficult versions of both topics scored 66 (FH)
and 65 (E. coli). These scores place them in the fourth level, indicating that 82.1% of
Dutch adults will have trouble reading these texts. These scores suggest that the
texts in the difficult condition are challenging for 2.5 times as many adults as the texts
in the easy condition. These scores validate the distinction between the easy and

difficult texts. (see Appendix 2 for an overview of all four texts)

Subjects
Participants were recruited via social media platforms, such as Instagram, Facebook,

LinkedIn, and WhatsApp. To participate in the experiment, participants had to be at
least 18 years old and living in the Netherlands.

A total of 90 participants completed the experiment. Participants were
randomly assigned to one of two experimental conditions (easy vs. difficult). The
study excluded participants (n = 13) who reported having a diagnosis of dyslexia.
Participants who stated that their prior knowledge regarding the topics covered was
higher than 5 on a scale of 1 to 10 were also excluded from the study (n = 5).
Participants whose prior knowledge exceeded 5 in only one of the covered topics
were only excluded from that specific topic.

After exclusion, a total of 72 participants took part in the experiment.
Education levels varied between secondary education (38.9%), vocational education
(mbo; 5.6%), applied university bachelor’s degree (hbo bachelor; 15.3%), research
university bachelor’s degree (wo; 18.1%), and master’s degree of any sort (hbo/wo
master; 22.2%). Education was relatively normally distributed (skewness and kurtosis
values within acceptable margins). A Chi-square test revealed no significant
relationship between text condition and education level (x?(4) = 6.97, p = .138).

The easy-text condition counted 37 participants (M =7, F = 30) with a
minimum age of 18 and a maximum age of 86 (M = 28.0, SD = 14.4). The difficult-



text condition counted 35 participants (M = 7, F = 28) with a minimum age of 19 and
a maximum age of 57 (M = 25.5, SD = 8.9). Further inspection revealed that age was
not normally distributed in both the easy condition (skewness = 2.68, kurtosis = 6.81)
and the difficult condition (skewness = 2.84, kurtosis = 8.09), primarily due to the
presence of several outliers. Additionally, a one-way ANOVA on age revealed no
significant effect of text difficulty (F(1, 160) < 1), indicating that age did not differ

between text conditions.

Design

The experiment conducted in this study is a between-subjects design with two
conditions, containing two different texts. Participants were randomly assigned to
either the easy-text condition or the difficult-text condition. Within each condition, the
two texts were randomized to minimize potential order effects. Statistical analyses

were performed to check for order effects.
Instruments

Cognitive load
Cognitive load was assessed in two distinct ways. First, heatmap questions were
included in the survey to indirectly measure participants’ cognitive load experience.
These heatmap questions allowed participants to consciously click on parts of the
text they perceived as being difficult. Participants were instructed to read the text first,
then click up to five parts of the text that they found difficult to understand. Each
sentence in both texts was programmed as a single “hotspot”.

Additionally, cognitive load was subjectively measured through a series of self-
report questions based on a validated measurement tool by Leppink et al. (2013).
This measurement tool consists of ten items that each measure a different type of
cognitive load: three items measure intrinsic cognitive load, three items measure
extraneous cognitive load, and four items measure germane cognitive load. Although
the items by Leppink et al. (2013) measure germane load as a separate type of load,
the current study interprets these items as an indication of whether there were
enough cognitive resources left for deeper processing, which is in line with the
revised stance on germane load by Sweller et al. (2019). Therefore, a higher score
on this scale is expected to indicate that participants had sufficient cognitive

resources left for deeper comprehension.



A selection of six items (two per type of load) was used, as some items did not
apply to this study. Participants responded to each item on a 7-point Likert scale (1 =
strongly disagree; 7 = strongly agree). Table 1 presents Pearson correlation
coefficients for all cognitive load items per type of cognitive load, per difficulty, and
per text. Given that the correlations all ranged from moderate to very strong and were
all significant, mean scores were computed for each type of cognitive load per text
(see Appendix 3 for an overview of all six items and the type of cognitive load they

measure).
Table 1.

Pearson correlation coefficients for all cognitive load items per text difficulty (easy vs.
difficult), per text (FH vs. E. coli), and per type of cognitive load (intrinsic (IL),

extraneous (EL), germane load (GL))

Text difficulty Text CL_1+CL 2(L) CL 3+CL_4(EL) CL 5+CL_6(GL)

Easy FH .55* A46** .86*
Difficult FH .56* 91~ 87*
Easy E. coli .45* 78* .82*
Difficult E. coli .78* A46** 74*

* Significant at a < .001 level
** Significant at a < .01 level
Perceived text difficulty

Perceived difficulty was assessed using the same four Likert-scale items that were
used in the pre-test (e.g., ‘l found the text easy to understand’; 1 = strongly disagree,
7 = strongly agree, see Appendix 1). The items appeared after each heatmap
guestion in the survey to assess how participants experienced the difficulty of the
texts. A reliability analysis of the perceived difficulty items in the main experiment for
the FH text in the easy condition was good: a = .81. However, reliability for FH texts
in the difficult condition was not acceptable: a = .66. Deleting one of the items did not
improve the reliability. Reliability analysis for the E. coli texts was good for both the

easy condition (a = .84) and the difficult text condition (a = .81). Given that overall



scores for perceived difficulty were good, compound means for perceived difficulty

were used in further analysis.
Information processing

To assess how information processing went among participants across conditions,
two types of items were added to the survey. After participants read the texts and
answered the questions, they first received an open question based on the text they
had just read. For the familial hypercholesterolaemia (FH) text, participants were
asked to recall the causes of FH. For the E. coli text, participants were asked to recall
the dangerous complications of a severe E. coli infection. Answers were scored
based on a code book (see Appendix 4) and were scored by two coders. The
minimum score for both questions was 0 (no correct answers), whereas the
maximum score for the E. coli question was 3 (three correct answers) and for the FH
guestion 4 (four correct answers). Intercoder reliability analysis revealed a good
reliability between the two coders on both the FH answers (k = .87, p < .001) and the
E. coli answers (k = .82, p <.001).

Second, after participants answered the open recall question, one multiple-
choice recall question was administered, presenting one correct answer and several
distractors. For the FH text, participants were asked to recall the purpose of the
treatment. For the E. coli text, participants were asked to recall what measure worked
best for preventing an E. coli infection. Answers to this question were scored on a
correct/incorrect basis (0 = incorrect, 1 = correct).

Scores for both open-question recall and multiple-choice recall questions were
calculated separately. Higher scores on both types of recall questions indicated
better information processing. Both types of recall questions were administered after

answering the questions on perceived difficulty and cognitive load.
Digital health literacy

To assess whether digital health literacy indeed operated as a moderating variable,
two different instruments were used in the survey. The Digital Health Literacy
instrument (DHLI) by Van der Vaart and Drossaert (2017) is an instrument that
measures seven different skills relating to both Health 1.0 and Health 2.0 (meaning
the ability to use online health information as well as the ability to use new

technological developments within the online health information domain). These skills



relate to the following areas: 1) operational skills (use the computer and internet), 2)
navigational skills (navigate and orient the internet), 3) information searching skills
(using correct search strategies), 4) evaluating reliability (of content in general), 5)
determining relevance (for oneself), 6) adding self-generated content (e.g., fora), 7)
protecting/respecting privacy (while using the internet).

The instrument consists of 21 self-report items that measure how difficult
participants perceive certain online tasks and how often they experience difficulty
with these tasks. These questions are answered on a 4-point scale (very easy — very
challenging; never — very often). A higher score indicates that participants have a
higher digital health literacy. In the original DHLI, the first three questions measure
operational skills, such as the ability to use the keyboard or mouse. The last part of
the original DHLI uses performance-based items to measure digital skills objectively.
However, since these items were seen as outdated and straightforward in the context
of this experiment, the decision was made to exclude these items from the survey.
Leaving out the items on operational skills leaves 17 items divided over the remaining
six dimensions. A reliability analysis was conducted on the total set of items. The
reliability of the 17 DHLI items was good: a = .82. For further analyses, the total DHLI
scores (all subdimensions included) were categorised into two groups (low DHLI vs.
high DHLI) based on a median split. See Appendix 5 for a complete overview of the
DHLI items used in the current study.

By excluding the performance-based items from the DHLI, all that was left was
a self-report instrument. To counter this, another instrument was used. Maat et al.
(2014) developed the Short Assessment of Health Literacy (SAHL) to measure the
ability to process and understand health information, but without the ability to obtain
and use this information effectively. Since this instrument measures objectively, it is
used as an additional measure for (digital) health literacy. The original SAHL for
Dutch-speaking adults counts 33 items, but a short version (SAHL-D22) was also
developed and validated. For this study, the short version of the SAHL was used.

The SAHL-D22 contains 22 medical terms that are presented to the participant
through multiple-choice questions. Participants were tasked with relating the
presented medical term to one of three answer options: one meaningfully related
term or description and two distractors. They are also given an “l don’t know” option
and are discouraged from guessing. Scores ranged from 0 to 22, with every correct

answer awarding 1 point. A higher SAHL score indicates higher health literacy. For



further analyses, the total SAHL scores were categorised into two groups (low SAHL
vs. high SAHL) based on a median split. This was done to create a similar measure
of the SAHL scores compared to the categorised DHLI scores. See Appendix 6 for an

overview of all 22 medical terms, including answer options.
Procedure

For this experiment, a survey was created in Qualtrics. Participants had to be 18
years old or older, and remained completely anonymous. Before the experiment
began, participants received information about the survey, including the topic and
content of the experiment. Participants were asked to give their consent and confirm
whether they were over 18 years of age. Prior to the experiment, participants
answered several questions on demographics (e.g., age, gender, and education).
Finally, participants were asked to state whether they had any form of reading
disability, such as dyslexia.

For the main experiment, two conditions were created, containing either two
easy texts or two difficult texts. Participants were informed that they would be shown
two texts. These two texts were also presented in a random order to prevent potential
order effects. The experiment started with the heatmap question, where participants
were asked to read the text and click on the difficult parts of the text. After reading
and clicking on the difficult parts, participants received two blocks of matrix questions
regarding perceived difficulty (PD) and perceived cognitive load (CL). To ensure that
there was enough time between reading the text and answering the recall questions,
these were presented after the PD- and CL-items. Participants first responded to the
open recall question, followed by the multiple-choice recall question. After the recall
guestions, this order of questions was repeated following the second text, concluding
the main experiment.

After concluding the main experiment, participants were asked to indicate their
level of prior knowledge regarding the topics they had just read about on a scale of 1
to 10. Prior knowledge of familial hypercholesterolaemia and E. coli was assessed
separately. Participants were given the opportunity to provide additional comments
on their prior knowledge. Following this, participants received the items related to
(digital) health literacy. The items from the Digital Health Literacy Instrument were
presented first, followed by the SAHL-D22 items. The survey lasted between 10 and

15 minutes.



Statistical analysis

To provide an answer to the research question, analyses were conducted using IBM
SPSS Statistics 29 in combination with the PROCESS v5 extension (Hayes, 2018).

To assess whether the difficulty of online health information affected
information processing, a Kruskal-Wallis and Mann-Whitney U-test were conducted.
Here, the easy-text and difficult-text conditions were compared with recall scores
from both the open and multiple-choice questions.

Furthermore, to assess whether digital health literacy acted as a moderating
variable, two-way ANOVAs were conducted. Similarly, to test whether cognitive load
acted as a mediating variable, a mediation analysis was conducted in SPSS using
PROCESS V5.

Lastly, an exploratory analysis on the heatmap data was conducted to assess
whether text difficulty was related to which parts of the text an individual clicked on.

Chi-square analyses were conducted to explore this relationship.
Results

Manipulation checks

Manipulation checks were performed to test whether the manipulation of text difficulty
between conditions was successful. Shapiro-Wilk tests for the FH text showed that
the data in both the easy-text condition (W(35) = .94, p = .04) and the difficult-text
condition (W(36) = .91, p =.007) were not normally distributed. For the E. coli text,
Shapiro-Wilk tests showed that only the data in the easy-text condition were not
normally distributed (W(28) = .88, p = .005). The data in the difficult-text condition
were normally distributed. Given the non-normally distributed data, manipulation
checks were performed using two Mann-Whitney U-tests.

For the FH text condition, a Mann-Whitney U-test on perceived difficulty
revealed a significant effect of text difficulty (U = 218.00, p <.001, r = -.56), indicating
a strong effect. Participants rated the text as more difficult in the difficult text condition
(Mdn = 4.8) as compared to the easy text condition (Mdn = 2.8). For the E. coli text
condition, a Mann-Whitney U-test on perceived difficulty also revealed a significant
effect of text difficulty (U = 186.00, p < .001, r = -.50), indicating a strong effect as
well. Participants rated the E. coli text as more difficult in the difficult text condition
(Mdn = 3.9) as compared to the easy text condition (Mdn = 2.1). As a result of these

outcomes, it is concluded that the manipulation of text difficulty between the two



conditions was successful.

Additionally, an analysis was performed to assess whether the order of the
text caused order effects among participants. An independent samples t-test on open
guestion recall, with text order as factor, showed no significant difference between
FH-text first or E. coli-text first for both the easy text condition (t(35) = .87, p = .38)
and the difficult text condition (t(33) = .01, p =.99).

Similarly, an independent samples t-test on multiple choice recall, with text
order as factor, revealed no significant difference between FH-text first or E. coli-text
first for both the easy text condition (t(35) = .66, p = .51) and the difficult text
condition (t(32.95) = 1.70, p = .10). As a result of these outcomes, it can be

concluded that no order effects occurred during this experiment.
Overall analysis

To begin, an overall analysis was performed to check whether there were differences
in recall scores between the two different types of text (Familial
Hypercholesterolaemia vs. E. coli). Table 2 presents the mean scores for each text

condition and text type, as well as for both open-ended and multiple-choice recall.
Table 2

Mean (SD) of both open question recall scores (number of correct concepts recalled,
maximum score = 4) and multiple choice recall scores (proportion of correct answers
across two items; range = 0-1) per text type (FH vs. E. coli) and text difficulty (easy
vs. difficult).

Type of text Text difficulty Type of question
Open question recall  Multiple-choice recall

FH Easy 1.4(1.0) 1.0(0)

Difficult 1.1(1.0) 9(.3)

E. coli Easy 9(.7) .8(.4)

Difficult .6(.5) .7(.5)

A two-way ANOVA on open guestion recall, with text type (FH vs. E. coli) as a

between-subject factor and text difficulty (easy vs. difficult) as a within-subjects



factor, revealed a significant main effect of text type (F(1,70) = 19.67, p <.001, n2 =
.22), indicating a large effect. Irrespective of text difficulty, participants scored higher
on open question recall for FH texts (M = 1.3, SD = 1.0) than for E. coli texts (M = .8,
SD = .6). Additionally, a main effect of text difficulty was found (F(1,70) =5.41, p =
.02, n?2 =.07), indicating a medium effect. Irrespective of text type, participants scored
higher in the easy text condition (M = 1.2, SD = .1) than participants in the difficult
text condition (M = .8, SD = .1). However, no significant interaction was found
(F(1,70) < 1), indicating that text difficulty did not have a different effect on the two
texts. Therefore, the scores for both FH open question recall and E. coli open
guestion recall were combined into one mean open question recall score.

A second two-way ANOVA on multiple-choice recall, with text type (FH vs. E.
coli) as a between-subjects factor and text difficulty (easy vs. difficult) as a within-
subjects factor, revealed only a main effect of text type (F(1,70) =9.83, p =.003, n?2 =
.12), indicating a medium effect. Irrespective of text difficulty, participants scored
higher on multiple choice recall for FH texts (M = .9, SD = .2), than for E. coli texts (M
= .8, SD = .4). However, no main effect of text difficulty (F(1, 70) = 2.90, p = .09) and
no interaction (F(1,70) < 1) were found), again indicating that text difficulty did not
have a different effect on the two texts. Therefore, the scores for both FH multiple-
choice recall and E. coli multiple-choice recall were combined into a single mean

multiple-choice recall score.
Information processing

An analysis was performed to test whether the difficulty of the health information texts
affected information processing. Table 2 presents the medians that resulted from the
study on both open-question recall and multiple-choice recall for both types of text
difficulty.

Table 3

Medians of both open question recall scores (number of correct concepts recalled,
maximum score = 4) and multiple choice recall scores (proportion of correct answers

across two items; range = 0-1) per text difficulty (easy vs. difficult).

Type of recall Text condition Median




Open question Easy 15

Difficult 1.0
Multiple-choice Easy 1.0
Difficult 1.0

A Shapiro-Wilk test on open question recall with condition as a factor revealed that
the data in both the easy text condition (W(37) = .25, p =.006) and the difficult text
condition (W(35) = .18, p =.003) are not normally distributed. The assumption of
homogeneity was not violated. Therefore, a Kruskal-Wallis test was performed. The
Kruskal-Wallis test on open question recall revealed a significant effect of text
difficulty (easy vs. difficult) (H(1) = 5.25, p = .02, n? = .06), indicating a medium effect.
Participants scored higher on open question recall in the easy text condition (Mdn =
1.5) as compared to the difficult text condition (Mdn = 1.0).

For the multiple-choice recall data, both the normality and the homogeneity
assumption were violated. Therefore, a Mann-Whitney U test on multiple-choice
recall, with text difficulty as a factor, was performed. The Mann-Whitney U-test on
multiple-choice recall revealed no significant effect of text difficulty (U =528.50, p =
.09), indicating that participants did not score differently on multiple-choice recall in

different text difficulties.
Digital health literacy moderation

Firstly, a Chi-square analysis was performed to assess whether education level was
related to digital health literacy. A Chi-square analysis revealed no significant
relationship between education level and DHLI scores (x?(4) = 6.79, p = .15). This
suggests that a lower education level is not related to lower digital health literacy
skills, and vice versa.

In addition, to assess whether digital health literacy moderated the effect of
text difficulty on information processing, four two-way ANOVAs (two for DHLI and two
for SAHL) were conducted. Given that the DHLI and the SAHL produce continuous
outcomes, both scores were categorised into two groups in SPSS, based on a

median split, indicating either low or high literacy. Table 3 presents the means and



standard deviations for open-question recall scores in both text difficulties for DHLI

and SAHL as moderating variables.
Table 4

Means and standard deviations for open question recall scores (number of correct
concepts recalled, maximum score = 4) per text difficulty (easy vs. difficult) for DHLI

(high vs. low) and SAHL (high vs. low) as a moderating variable.

Moderator Text difficulty
Easy Difficult

DHLI

Low 1.3(.7) .8(.6)

High 1.1(.6) .9(.6)
SAHL

Low 1.1(.7) .8(.6)

High 1.3(.6) 1.0(.7)

For DHLI scores as a moderator, a two-way ANOVA on open-question recall, with
text difficulty and DHLI as fixed factors, only revealed a significant effect of text
difficulty (F(1,68) = 5.20, p = .03, n? = .07), indicating a medium effect. Irrespective of
DHLI, participants scored higher on open-question recall in the easy text condition (M
= 1.2, SD =.7) as compared to the difficult text condition (M = .8, SD = .6). However,
no main effect of DHLI (F(1,68) < 1) or interaction (F(1,68) < 1) were found, indicating
that DHLI did not act as a moderating variable for open-question recall.

For SAHL as a moderating variable, a two-way ANOVA on open-question
recall, with text difficulty and SAHL as fixed factors, only revealed a significant main
effect of text difficulty (F(1,68) = 4.16, p = .05, n? = .06), indicating a medium effect.
Irrespective of SAHL, participants scored higher on open-question recall in the easy
text condition (M = 1.2, SD = .7) as compared to the difficult text condition (M = .8,
SD = .6). However, no main effect of SAHL (F(1,68) = 2.68, p = .11) or interaction



(F(1,68) < 1) were found, indicating that SAHL did not act as a moderating variable
for open-question recall.

Table 4 presents the means and standard deviations for multiple-choice recall
scores in both text difficulties for DHLI and SAHL as moderating variables. For DHLI
as a moderator, a two-way ANOVA on multiple-choice recall, with text difficulty and
DHLI as fixed factors, revealed that there no significant main effect of text difficulty
(F(1,68) = 2.76, p = .10) and DHLI (F(1,68) < 1) or interaction (F(1,68) < 1) were
found. This indicates that DHLI did not act as a moderating variable for multiple-
choice recall.

For SAHL as a moderating variable, a two-way ANOVA on multiple-choice
recall, with text difficulty and SAHL as fixed factors, revealed that there were no
significant main effect of text difficulty (F(1,68) = 2.42, p =.13) and SAHL (F(1,68) <
1) or interaction between the two (F(1,68) < 1) found. This indicates that SAHL did
not act as a moderating variable for multiple-choice recall.

Table 5

Means and standard deviations for multiple-choice recall scores (proportion of correct
answers across two items; range = 0 - 1) per text difficulty (easy vs. difficult) for DHLI

(high vs. low) and SAHL (high vs. low) as a moderating variable.

Moderator Text difficulty
Easy Difficult

DHLI

Low 9(.2) 8(.3)

High 9(.2) .8(.3)
SAHL

Low 9(.2) 8(.3)

High 9(.3) .8(.3)

Cognitive load mediation



To see whether the effect of text difficulty (easy vs. difficult) on information
processing (measured via both open and multiple-choice questions) was mediated by
any of the three types of cognitive load (intrinsic load (IL), extraneous load (EL), or
germane load (GL)), mediation analyses were conducted via PROCESS v5 model 4

(Hayes, 2018). The output of the mediation analyses is presented in Table 5.

Table 6

Direct and indirect effects of text condition (difficult = 0, easy = 1) on information
processing (open question recall vs. multiple-choice recall) via different mediators
(intrinsic load (IL) vs. extraneous load (EL) vs. germane load (GL)). Significant effects
are presented in bold.

Type of Mediator Direct effect Indirect effect  95% CI indirect effect
recall
Open IL .30 .05 [-.05, .16]
guestion
EL 19 A5 [-.05, .38]
GL 24 A1 [.00, .28]
Multiple- IL .75 14 [-.24, .69]
choice
EL 1.27 -.39 [-.24, .69]
GL .88 .00 [-.49, .46]

A mediation analysis on open-question recall, with each of the three types of
cognitive load as separate mediators and text difficulty (difficult = 0, easy = 1) as a
factor, revealed a significant negative effect of text condition on both intrinsic load (B
= -.83, p =.004), extraneous load (B = -1.42, p <.001), as well as significant positive
effect of text difficulty on germane load (B = .91, p = .002). However, it was only for
germane load that a significant positive indirect effect of text difficulty on open-
guestion recall via germane load (B = .11, 95% CI [.002, .28]) was found. As the
direct effect of text difficulty on open-question recall was not significant (B = .24, p =

.14), this suggests that the relationship between text difficulty and open-question



recall is fully mediated by germane load. These results indicate that while the
manipulation successfully decreased intrinsic load and extraneous load, it was the
increase in germane processing that significantly mediated the relationship between
text difficulty and open-question recall.

A mediation analysis on multiple-choice recall, with each of the three types of
cognitive load as separate mediators and text difficulty as a factor, revealed
significant effects of text difficulty on intrinsic load (B = -.83, p =.004), extraneous
load (B =-1.42, p <.001), and germane load (B = .91, p =.002); these were identical
to the effects of text difficulty on each type of load to the ones found for open-
guestion recall. However, given that the 95% confidence intervals all went through 0
(see table 5), it can be concluded that no significant mediations were found,
indicating that for multiple-choice recall, neither of the three types of cognitive load
acted as a mediating variable in the relationship between text difficulty and

information recall.
Explorative analysis heatmap data

To assess where and how often participants clicked on different parts of texts in the
heatmap question, an explorative heatmap analysis was performed. Initially, each
sentence from each of the four texts was programmed as a clickable “hotspot” in
Qualtrics. However, because the number of sentences and their content differed
slightly between the easy and difficult text conditions, each type of text was
categorised into four groups. This was done by grouping sentences with similar
content into four Areas of Interest (AOIl) per text. For the FH texts, these were:
headers, about FH + mentions, causes & risks, and treatment & prevention. For the
E. coli texts, these were: headers, about E. coli + mentions, symptoms, and
prevention. Each sentence was assigned to one of these categories. Two Chi-square
analyses were performed to analyse the relationship between text difficulty (easy vs.

difficult) and the location of participant clicks on the heatmap task (AOI).
Table 7

Observed counts and rounded percentages of the number of clicks on different AOls
of the FH texts per text difficulty (easy vs. difficult). Significant contributions are

presented in bold.



Text difficulty Headers About FH + Causes & Treatment

mentions risks &
prevention
Easy 8(62%) 48(68%) 12(34%) 26(62%)
Difficult 5(39%) 23(32%) 23(66%) 16(38%)

For the FH texts, a total of 161 clicks were recorded. Table 6 presents the results for
the number of clicks on different parts of FH texts per type of text difficulty.
Percentages in bold contributed to the significant relation between text difficulty and
AOI. A Chi-square analysis revealed a significant relation between text difficulty and
‘AOI" (x?(3) = 11.12, p = .01). This relation was weak to moderate (Cramer’s V = .26).
Only one cell contributed to this relationship. Participants in the difficult text condition
clicked significantly more than expected on parts of the text containing information on
causes and risks (66%). All the other cells did not contribute to the relationship. This
suggests that participants in the difficult text condition struggled more with

information on causes and risks than expected.

Table 8
Observed counts and rounded percentages of the number of clicks on different AOIs
of the E. coli texts per text difficulty (easy vs. difficult). Significant contributions are

presented in bold.

Text difficulty Headers About E. coli + Prevention  Symptoms
mentions

Easy 1(8%) 18(78%) 3(27%) 0(0%)

Difficult 12(92%) 5(22%) 8(73%) 24(100%)

Table 7 presents the results for the number of clicks on different parts of E. coli texts
per type of text difficulty. For the E. coli texts, a total of 71 clicks was recorded. A Chi-
square analysis revealed a significant relation between text difficulty and ‘AOI" (x3(3)
= 38.18, p < .001). This relation was strong (Cramer’s V = .73). Only three cells
contributed to this relationship. To begin, in the easy text condition, participants
clicked more times than expected on AOIs about E. coli or mentions of it (78%) than
they did on AOIs on symptoms of E. coli (0%). Furthermore, participants in the
difficult text condition clicked fewer times than expected on AOIs about E. coli or

mentions of it (22%). All the other cells did not contribute to the significant



relationship. These results suggest that for the E. coli texts, participants in the easy
text condition struggled more with general information about E. coli than they did with
information about symptoms, whereas participants in the difficult text condition
struggled less with general information about E. coli than expected. Visual
representations of the heatmap data can be found in Figures 3 through 6.



Figure 1

Visualised heatmap data from the easy FH text

Familiaire Hypercholesterolemie

Wat is Familiaire Hypercholesterolemie?

Familiaire Hypercholestenciemie (FH) Is een erfeliie aandoening de envoor 2orgt dat het
Sichaam vetten niet goad afvoert. Mensen met FH hebben te veel LD -cholesteral in hun bloed.
LDL-cholesterol wordt ook wel ‘slecht cholesterol’ gencemd. Die slechtes cholesteroidealtjes
hopen zich op in de wanden van bloedvalen, wat het proces van aderverkalking bevordert,

Oorzaken

FH word! veroorzankl dooe gen fout in het DNA, een mutatio. Deze fout 21t meestal in het LDL-
W_dhﬂﬂ;]ﬂbamgem* ipen normaal gesproken het slechte cholesterol utt
het bloed te verwijderan. Wanneer een drager van sen mutatie niet behandeld wordt, is de kans op
hart- en vaatziekten op jongere leeftild veel groter vergeleken met mensen zonder deze mutafie. By
mensen met FH zullen kiachten met het hart ongeveer twintig jaar eerder ontstaan, terwijl de

L wachting onger tien jaar korter 1.

Behandeling

De behandeling van mensen met FH is te vergeljen met die van mensen die meer kans hebben op
hart- en vaaiziekien. Deze behandeling is genchi op het verlagen van het siechie cholesterol in het
bioed. Dit gebeurt meestal met medicijnen die de aanmaak van cholesterol remmen, 20als stafpes.
Daamaast is het belangrijk om andere risicofactoren voor hart- en vaatziekten aan te pakken. Denk
hierbij aan stoppen met roken. hoge bloeddruk veragen. bloedsuikercontrole en gezonde voeding. Met
de huidige cholestero iren kan het chol igohaite met 20 tot 65 procent worden veriaagd
Onderzook lnat Zien dat mengen mot FH die regeimatg deze moedicinen gebnsken, hun kans op
hartziekien met ongevesr 80 procent kunnen verdagen. De kans om eraan te overlijden neemt dan maet
ongeveer 40 procent al.
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Figure 2

Visualised heatmap data from the difficult FH text

Familiaire Hypercholesterolemie

Wat is Familiaire Hypercholesterolemie?

Familiaire Hypeccholesterolamia (FH) is een erfeligke veistolwisselingsstoomss, FH-patiénion
hebben een verhoogde plasma-LDL (Lage Dichtheid Lipoproteinen)-cholesteroiconcentratie,
waardoor e LDL-deeltjes zich ophopen in de wanden van bloedvaten en het proces van
artheroclerose (aderverkalking) bevorderd wordt

Oorzaken

FH (Famiiaire Hypercholesterolemie) wordt veroorzaakt door afwijkingen van het DNA
(decxyrbonucieic acid) (mutalie), voornamelijk in hat LDL(Lage Dichtheid Lipoproteinen)-
receptorgen of APOB(apolipoproteine B)-gen. Wordt een drager van een mutatie voor FH niet
behandald? Dan is er een beduidend verhoogde kans (ten opzichte van de algemane bevolking)
dat hij vroegijdig overlijdt als gevolg van han- en vaatziekien. Gemiddeld openbaren de problemen
mel hat hart zich twintig [aar eerder an is de levensverwachting ongeveer tlen jaar korter.

Behandeling

De behandeling van FH-patiénten is niet wezenlijk anders dan van andere patiénten met een verhoogd
nsico op hart- en vaatziekten: die is gericht op het veriagen van hat LDL-cholesterolgehalte (vooral via
cholesteroisyntheseremmers of ‘statines’). Daarnaast is het van belang om de overige nsicotacioren
voor hart- en vaatziekien 1e verbateren of e elimineran (zoals roken, verhoogde bloeddruk,
hyperglykemie en ongezonde voeding). Met de huidige cholesterolveriagende geneesmiddelen kan het
cholesteroigehalte met 20 1ot 65 procent worden verlaagd, Onderzoek heelt aangeloond dat FH-
patiénten hun kans op coronaire hartziekten met ongeveer 80 procent en op sterfte met ongeveer 40
procent kunnen verminderes, als zij deze medicatie gebruiken.
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Figure 3

Visualised heatmap data from the easy E. coli text

Escherichia coli (E. coli)

Wat is Escherichia coli (E. coli)?
E. coli ks een bactario de in de darman van menson en diaran loeft an meestal goon ziekte vercorzaakt. Tooh is E. coll de moest

voorkomende gorzaak van cen biaasontstclang. In sommige gevalen kan E. cok ook maagdarmklachten geven, soms met
amsbige gevolgen. De E. coll-bactane kan, zowsl binnan als bulten da darm, onislekngan varocr zikan. Emstige

darmontsickingen komen vooral door besmet water en/of voedsel. Ontsteknpen buiten de dam komt vooral voor b mensen
mel san Rge weestand.

Ziekteverschijnselen

In eerslige gevalian raakl de darm baschadgd an ontslzan & blosdngan In dal gaval kom! het
bloed met dares nasr buiten. Men spreokt dan van oen bioedence darmonisteking
(hemoeagsche colilis ) Soms rask! ook de nier emslig baschadgd. Don onlsiaat hel hamoly s«

uremisch syn {HEJS). Als de nieren stoppen met werken, kan het lichaam atvalstofien et
e kwil raaki ge balans van vochl en souten 0 bal lichaam in de war, ssn gevaarijke
complicatie.

Preventie

Jo kunt besmetting met E. coll voorkomen door con paar simpele maatregelen:

o Vermigd contact me! disdijes mest Drasg beschemmends keding Bij contact met herka guses. Spoel
dezo kleding na afioop goed af on was @ handen met walter en 2eep. '

« E=l il in de buurl van denen

« Eet niat Zonder ears! je handen to wasson.

« Zotg dal elen goed bareid, bewaard an vermarkt is

« Bewaar voedsei koel en schoon. Voorkom dat rauw en bereid voedsel elaar raken
(kruisbesmetting)

+ Veerhit voedsel altiid deor en door.

B $3 a2 =



Figure 4

Visualised heatmap data from the difficult E. coli text

Escherichia coli (E. coli)

Wat is Escherichia coli (E. coli)?

Hoewed E. cob(Eacherichia coll) onder normade omstandigheden geen zieikie veroorzaakt by de mens, is het de meest
VOOKDMEnde verwekkar van uinewsginfecties. Bepaakie vanaman kunnan ook Mangoanmeiachien veroorzaken, met soms
srnshge bigomends sioklovarschynselon. Escherchia coli is famiio van de Emarobactenacae on kan zowel intestinaal (maag-
dormianaal) &% extrar lestingal infecses voroorzaken. De belargrijkste verwo kker van infecties in do darm is de

enteronasmonageche E_ooll (EHEC) Dt is eenahwumum E. col (STEC) dhe ean amstige darminfacte

mmmbmmammhm.m : AT Mat name In o8 LIRAkpOtents Al gEvolg van besmet
wator onvof voedsel. Vooral bij menszen met ean vorminderde woerstand wecoorzaakt E. cofi mfocbes buiton do darm, waarondor
sepsis (Dicedsiroomindectes)

Ziekteverschijnselen

Eon infectio mot oen onterohemiperagische E. coli-stam kan ieidon tol omstigo namastng van de danmmond woartsj de
praman] L451 kan hebben van DIoAmNgen i 0 (amren, Deter bakand #S hamomagsche collls (Hosdesge dearmes)

In bapagica gevalen eidt de toongwanong van 6@ bactane tof systemsche complicates, zoak het nemaltisch tremeach
syndroom (HUS) dat acute nisrfalen vorcorzaakt. Hierdoor zijy de niecen niet meer in stisat om afvalistofien on overtolig
VOCHE Uit het Behasam 1 vermiideren, werl keid! 10t een emstige versioning van de wites- en glekirohtenbalans. Zonder
Tge Mediachs IMervente Kan daze sMuame evansbadragand zijn

Preventie
Besmatting met Siga-1one producerencs Escherichia cok (STEC) kan voorkomen worden doce het
toepassen van strikte hygenomaatregeion en voodselvoiigheidspraldigken in acht te nemen.

o Contact met dierijhe mes! dient e worden vermeden. Draag beschermende deding [overall en
rubbenaarren) by CONEACT Mal herkavwers Rarig deze matanalen na SNoop grondig en was
handen met water an 2e0p na bezoek aan dieren op (knderiboardenien.

« Consumeer goen voadsel in de buurt van de dieren

o Eet et zonder eerst de handen be massen,

» Congumeer aleen voedssl oat daugdelye varasrct, Dewaard an barsd I8,

» Voorkorn thuis vermeerdenng van de bacterién door goede bowaaromstandgheden van de
producton fo garanderen (koakng, goede hygidne). Voorkom krusbesmeting,

o Viees on andess polentdle Mscoproducien denen ool &n door verhit te warden om besmetang e
voorkoman



Discussion and conclusion

General discussion

This study examined the effect of text difficulty of Dutch online governmental health
information on information processing and whether this relationship was influenced
by cognitive load and (digital) health literacy. In doing so, it was hypothesised that a
higher text difficulty would produce lower information recall scores and vice versa
(H1). Although the findings showed that participants exposed to texts with a lower
text difficulty demonstrated better information recall scores, this effect was only found
for open-ended recall tasks, thus partially supporting H1. Additionally, it was
expected that each type of cognitive load would mediate the relationship between
text difficulty and information processing, in that a higher load would produce lower
outcomes in information recall (H2a/H2b). The results yielded no support for the
mediation of intrinsic and extraneous load, rejecting H2a. However, they did find a
partial mediating effect of germane load for open-ended recall questions, thus
partially accepting H2b. Finally, it was hypothesised that (digital) health literacy would
moderate the relationship between text difficulty and information processing (H3), but
no evidence for this claim was found. Therefore, H3 is rejected. These results
indicate that the effect of text difficulty is influenced by cognitive load, but only in
specific recall situations, which will be further discussed below.

The results from this study both confirm and contradict earlier research on
(influencing factors of) information processing. The finding that a higher text difficulty
level produced lower information recall scores confirms the findings of Ozuru et al.
(2008) and Meppelink et al. (2016). The fact that this effect was only found for open-
ended recall questions may be explained by ceiling effects, as only one multiple-
choice question was asked after reading the texts. Future research should consider
alternative or more elaborate ways of measuring information recall via multiple-choice
guestions. Given that text difficulty can thus hinder readers’ ability to understand and
recall information, governmental health institutions, such as the Dutch National
Institute for Public Health and Environment (RIVM), should consider simplifying the
health information they present on their online platforms to ensure that individuals
can better understand the important information they need to make well-informed
health decisions.

Although the findings of the mediation analysis showed that the decreased

intrinsic and extraneous load did not contribute to the mediation between text



difficulty and information processing, germane load was the factor that did mediate
this relationship for open-ended recall by increasing germane processing. This aligns
with Sweller et al. (2019), who viewed germane load as a redistributive function of
cognitive resources, not as an additional type of load. Easier texts used up fewer
cognitive resources on intrinsic and extraneous aspects of a message, leaving more
capacity for germane learning. The effect was only found for open-ended recall tasks,
which require actively retrieving information from memory storage, a process that
requires cognitive resources. Conversely, multiple-choice questions rely more on
recognition and are more susceptible to guessing, making the role of germane load
less relevant. Together, these findings highlight that simplifying governmental health
information can reduce unnecessary cognitive load, creating more optimal learning
conditions that facilitate deeper information processing.

Contrary to expectations based on prior studies (i.e., Meppelink et al., 2016;
Van der Vaart & Drossaert, 2017), (digital) health literacy did not moderate the
relationship between text difficulty and information processing. A possible explanation
for the unexpected findings might be the categorisation of the literacy scores within
the sample. While this allowed for categorical analysis, it likely reduced the sensitivity
of the data. The categorisation into two groups might have clouded more subtle
relationships. Additionally, the relatively homogeneous sample, which consisted
primarily of young and digitally skilled individuals, might have distorted the digital
health literacy score across the sample. Finally, the Digital Health Literacy Instrument
(DHLI) relies heavily on self-report items, which are susceptible to overestimation,
particularly in populations that already perceive themselves as digitally competent. To
counteract the self-report items of the DHLI, the SAHL was used. However, this
instrument does not capture functional or digital health literacy. However, this does
not rule out the possible influence of it. Therefore, future research should consider
using a combination of self-report and performance-based measures that are more
up-to-date with today’s digitalised society, and testing these methods in more diverse
populations. Doing so may gain a broader understanding of the influence of (digital)
health literacy on online information processing, providing insights into making online
health information more accessible for vulnerable populations with lower health
literacy.

Lastly, heatmapping was used in this study as an alternative way to indirectly

measure cognitive load. The results showed that, for the FH text, participants in the



difficult text condition clicked more on information on causes and risks. While this
suggests that these parts of the FH text required more cognitive effort to process, an
alternative explanation may lie in the fact that the section on causes and risks simply
contained more difficult terms than the other sections did. For the E. coli texts,
participants in the easy text condition clicked more on general information about E.
coli and terminology, whereas those in the difficult text condition focused more on
symptoms and prevention. Although this may indicate that the perceived points of
friction shift as text difficulty increases, this seems to be dependent on where the
medical jargon is located in the difficult texts. Future studies could address this by
more closely monitoring the placement of jargon when manipulating text difficulty or
combining it with additional online methods of measuring cognitive load, such as eye-
tracking. Despite these challenges, further research on the use of heatmapping may
offer governmental health institutions an effective tool for identifying and optimising
parts of health information messages, ensuring that they are accessible to as many

people as possible.

Limitations and implications

Although the method and sample used in this study caused some limitations that
complicate generalizability to the majority of the population, the results from this
study highlight directions for future research. The current findings shed light on the
effects of text difficulty, cognitive load, and (digital) health literacy on how a digitally
skilled population likely processes health information online. This opens up
opportunities for future research to investigate how these effects occur in different
populations, such as those with less digital skill or older individuals. Additionally,
while the current study’s exploratory use of heatmapping carefully shed light on
where difficulties in text design arise, future research could further validate this
method as an indirect measure of cognitive load.

Beyond suggestions for future research, the findings of this study also provide
implications for theory and practice. To begin, the findings of the current study
contribute to a deeper understanding of how cognitive load works and which type of
cognitive load primarily contributes to the learning process. Specifically, the results
found that deeper comprehension was not achieved by reducing intrinsic and
extraneous aspects of a message, but rather by redistributing cognitive resources to

germane learning. This highlights that while reducing intrinsic and extraneous



aspects of a message is still important, it is mainly germane cognitive load that
explains how people deal with online health information.

Building on this, the current study also provides some practical implications for
Dutch governmental health institutions when designing health information texts.
Designing accessible health information texts for a wide audience is not merely a
case of general readability, but also of distributing cognitive resources. The findings
of this study imply that reducing unnecessary cognitive load is necessary to create
optimal conditions for a deeper understanding of the message. Designers of
simplified health information should avoid using unnecessarily complex words and

sentences to create an accessible environment for health information.

Conclusion

This study showed that the comprehension of online health information distributed by
the Dutch government is facilitated by the redistributive properties of germane load,
enabling deeper comprehension. By specifically focusing on governmental health
information, this study offers a possible explanation for why government websites are
so rarely consulted as reliable sources of health information. Additionally, it builds on
previous research by providing insights into the accessibility of online health
information.

In an increasingly digitised society, where individuals increasingly rely on the
internet for health-related knowledge, the need for well-designed, accessible, and
comprehensible digital health communication is greater than ever. Therefore, Dutch
government institutions, such as the RIVM, should take the initiative in providing
reliable health information that minimises unnecessary cognitive load and is
accessible to as many people as possible. Furthermore, future research can
contribute to the field of health communication by further validating measures, such
as heat mapping, and by investigating more diverse populations. By doing so,
government institutions can help contribute to a more equitable and inclusive
environment for health information, supporting informed decision-making and

ultimately leading to a healthier society.
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Appendix 1
Perceived difficulty items

The four perceived difficulty items that were presented to the participants after they

read the texts. English translation between parentheses.

1. lk vond deze tekst moeilijk te begrijpen (I found this text difficult to understand)

2. De gebruikte woorden in de tekst waren ingewikkeld (The words used in the
text were complicated)

3. De tekst was geschreven in begrijpelijke taal (The text was written in
understandable language)

4. De zinnen in de tekst waren ingewikkeld opgebouwd (The sentences in the

text were complicated)



Appendix 2
Text stimuli

The four texts below are the texts participants were presented with during the

experiment. English translation follows the Dutch version.

E. coli - easy

Escherichia coli (E. coli)

Wat is Escherichia coli (E. coli)?

E. col is ean b do inde van 1an dieran loeft en | geen 2iekie . Toch is E. coll da moast
voorkomende oorzask van een biaasomsteking. In sommige gevalen kan E. coli ook maagdanmilachten geven. soms met
e pevolgen. De E. col-b e kan, 2owet binnan als bulten de darm, ontstekingon varoorzaken. Emstga

carmantstekingen komen vooral door besmet water en/of voodsel. Ontsiekingen bulten de darm komt voorsl voor bij mensen
mel oen lage weerstand.

Ziekteverschijnselen

In ernstige gevallan raakl de dam digd 6n onlslazn & gan. b dat geval komt hat
Lloed met diarree naar buiten. Mmmmdanmmomdummm
(hamorraglsane colits). Soms raakt ook de nier emstly beschadigs. Dan antstaat het hamoiytisch
uremisch syndroom (HUS). Ale de rieren stoppen met warken. kan het lichaam atvalstoffen niat
moer kwil. Cassrcdoor raak! do balans van vacht en zoutan In het lichaam n de war, aen gevaariike

compicane.

Preventie

Je kurt wgmet £ coli en 0oOr cen paar simpele maatregelen:

o Vet contact med diedijos mes| Draag beschamende Kiding bij contact mel heek Spos!
deze kledng na aflcop goed af en was je handen met water en zeep.

« Eal rist in da bucet van disean

« Eetriet zonder eerst je handen le wassen,
Zo:gdalawnoooabeldu bawaand en warwarkd i5.

. dsel kool en schoon. Voorkom dat rauw en bereid voedsel elaar rsuwn
(ruisbesmatting).

«» Varhit voedsel sitjd coor an door.

E. coli - difficult

Escherichia coli (E. coli)
Wat is Escherichia coli (E. coli)?

Hoewal E. col{Eschanchia coll) ander normale omstand cheden geen 2ekia veroorzaak by de mans, is het de maast
voorkomende verenkker van urr gl sunnen ook maagdar , Mt soms
ornsage bk Ex hia col ks famiie van de Enterobacteracas on kan zowel intestinea! (maag-
darmkanaal) als exta-testnaal riecbes veroorzaken. De bafangnjkste verwekker van infecties in de darm is de
erterahsemormag sche E. cob (EMEC). DI 8 een shigstaxinaprocucerends E._col (STEC) die sen amstps carminfectis
veroorzaakl. De incidentis is over hot sigemeen laag, mmMmbwlqm(wm 1 g8 uilbraakpotente als gevoly van besmet
Wit sl wosdsel Vool by el E. cob ink Buitan da danm, waanecse
sepats (bioedsioomintacties),

Ziekteverschijnselen

Enn wfnchia il sec solueot E AR Kan bechen 10! Brealige sertasteng van cde dasmmamnd et de
wmwwmmuocwnmw darmen. betor bokend ol hemomagache coltls (Doaderi)e Samee)
In bepaalda gavalen ke de g vRn da Dacters lot systamscha complicalies, zoals het hemoliisch uemisch

syndroom (HUS) dat acute nierfalen vercorzaakt. Hisrdoor 24n de nieren miet meer in staat om ahalstoffen en overtodig
Voot Uit het icham te verwidarnn, wart leid! 101 cen ernstige yemtonng van de wirler- en elekiolytentalans. Zonder
Hidige meciozhe imorvente kan doze Hiluatio levensbedreigend jn.

Preventie
Ecamatting mat shigs-10xne procuconncs Emm:hucoi(srtc; KON VOOMOMOn wordon coor hot
wan skl on o prakijien in acht 16 naman,
Cammacnnmldmumen den. Draag Keding (overal en

rubberaarzen) b contact mat Rerkauwers. Rarig deze matenalen ra afloop grondiy an was
handen met water on 2oop na bazoek san dieren op (kindernboerdenjon.

» Consumess geen vosdssl in de ol van de disen

« Eof nlet 20ncar earst e handan 10 wassan

» Consumear alesn voudsel dal deugdai vermarkl, Diaard an bemid is.

» Voorkom thus vermadsdenng van de bactendn door goede bewaarcmstandighadan van de

g. goede hygiene) Voorkam knisbasmetting.

. We:mmmmmumdmmmm«than besmeting to
voorkomen




Familial Hypercholesterolaemia — easy

Familiaire Hypercholesterolemie

Wat is Familiaire Hypercholesterolemie?

Famniiaine Hypercholesleclamis (FH) s sen ardaljke aardoenng dis ervoor zoegh dat het
lchaam veltan niel goad afvoart. Mansen mel FH habben e veal LDL-cholsstand in hun bload.
LOL-chakasian| wordl ook wal ‘skchl cholesiseol’ ganoamd. Die slechla oholestern dea fes
Mg Zich O in oo wanden van bioedyvalen, wal hal proces van aderverkaking bevorde.

Oorzaken

FH word veroorzaakt door sen fout in het DA, men moetate. Deze fout 2t messial in bet LOL-
racaplomsn al hel APOB-gan. Deas ganen halpen nomanl gesproken el sechls chokestand il
het biloed te venvwijderen. Wanneer sen drager van een mutate niel behandeld woed?, is de kans op
hasl- an vaalzlaklen op jongas lectiid veol grolor vargakkan med mensen sonder dees mulalie. B
meEnsen mel FH sulien kacken mel het bart ongeseer twintig jasn eerder ortstaan, el de
vangvarwaoling ongeesst lan @ar korles s

Eehandeling

D betandeling van mensen met FH s 1e vangaljlkan me die van meénsan die maer kans habban op
hast- an vaatziakign. Daza behandaling |5 gerichl op hat vardagan van het slachia chalagiaral in hal
Bloaesd. DML gebaun maestal mat Mbdiciran die bo Sanmaak van CHelBEwes femimen, Baals SIatnbE.
Daamanst is nal bolangnik am andere nsoalagionen voor hart- an vaatziakinon aan e pakann, Dank

i aan SAsppan mal rken, hoge Dioaddnuk weriagen, bioedsusarconirols an Qazonds wobding. Mt
ot huidige cholestarimedicinan kan het cholesierolgehabs met 20 ot 5 prooent wandan werasagol
Cindarzoek lnal zien dat mensan mel FH dia regelmatig daze medicijnean gabruiken, hun kans op
hartriekten met ongevasr 80 procent lunnen serisgen. De kans om eraan fe overdijden reemd dan mat

crgiaar 4 pracent atl

Familial Hypercholesterolaemia - difficult

Familiaire Hypercholesterolemie

Wat is Familiaire Hypercholesterolemie?

Familaine Hypachalestenlamie (FH) is een adaljke weistolvissalingssioamis. FH-palidrien
Mabben ean verhoogde plasma-LDL (Lage Dichiheid Lipoproleinen)-chalasiersiconceninata,
waandoor de LDL-deslljes rich ophopan in de sandan van blosdvalen an hal prooss van
artheroclerose (aderveralking| bevorderd wordt,

Qorzaken

FH |Famikaire Hyparcholestencdemic) wandt verocrzankt door atwijkingen van bet DA
(dmmecyribonucieic acd) {mutaie), soomamelik in bal LOL|Lage Dichtheid Lipoproteinen]-
recepicepen of APOBiapolipoproieing B)-gen. Word een drages van sen mutatie vear FH niet
bahandakl? Dan s e san baduidend verhoagds kars {len opsichle uan de sigemaens hevolking)
dat hij wroepghjpdig overlijdt als geeolg van hart- en vaatzekien, Gemiddeld openbaren de problemen
mietl bl hawt rich baintig j@ar serder en @ de levenemrwac hling ongeyvess lien @ar ko

Behandeling

D behandeing van FH-patiéren is niet wezenljk anders dan van andere patignben mat een verhoogd
rEico op hart- en vantzrskien: dee = genchd op het verlagen van het LOL-chalesiesoigebabes (voaral va
cholesterciey nineseremmears of ‘slatnes’). Dasrmaast i hel van belang om da syarge rscolactonn
wpor hart- en vaakziekian e varbelaren of ke eliminanen (Zoals meen, wrhoogde bioacdnik,
hypeghysemic en ongezonde woeding). Met de huidipe cholesteralved agende gereesmiddelen kan het
cholesierolpahalte med 20 tol 65 procent warden verdasgd. Onderzroes heetl sangeioond dat FH-
patigntan hun kans op cononaing harziekian met ongewsar 80 prosant &n op Slorte meal ongwesar 40
procant kunnan varmindanan, aks zi| deze medicatie gabruiken



E. coli - easy

What is E. coli?

E. coli is a bacterium that lives in the intestines of humans and animals and usually
does not cause disease. However, E. coli is the most common cause of cystitis. In
some cases, E. coli can also cause gastrointestinal symptoms, sometimes with
serious consequences. The E. coli bacterium can cause inflammation both inside and
outside the intestine. Severe intestinal inflammation is mainly caused by
contaminated water and/or food. Inflammation outside the intestines mainly occurs in

people with low immunity.
Symptoms

In severe cases, the intestines become damaged and bleeding occurs. In that case,
the blood is passed in the stool. This is referred to as haemorrhagic colitis.
Sometimes the kidneys are also severely damaged. This leads to haemolytic uraemic
syndrome (HUS). If the kidneys stop working, the body can no longer eliminate waste
products. This disrupts the balance of fluids and salts in the body, which is a

dangerous complication.
Preventing E. coli infection
You can prevent E. coli infection by taking a few simple measures:

e Avoid contact with animal manure. Wear protective clothing when in contact
with ruminants. Rinse this clothing thoroughly afterwards and wash your hands
with soap and water.

e Do not eat near animals.

e Do not eat without first washing your hands.

e Ensure that food is properly prepared, stored and processed.

e Store food in a cool, clean place. Prevent raw and prepared food from coming

into contact with each other (cross-contamination).

e Always heat food thoroughly.

E. coli — difficult

What is Escherichia coli (E. coli)?



Although E. coli (Escherichia coli) does not cause disease in humans under normal
circumstances, it is the most common cause of urinary tract infections. Certain
variants can also cause gastrointestinal symptoms, sometimes with serious additional
symptoms. Escherichia coli is related to the Enterobacteriacae family and can cause
both intestinal (gastrointestinal tract) and extraintestinal infections. The main cause of
infections in the intestine is enterohaemorrhagic E. coli (EHEC). This is a shiga toxin-
producing E. coli (STEC) that causes a serious intestinal infection. The incidence is
generally low, but the risk lies mainly in the potential for outbreaks as a result of
contaminated water and/or food. Especially in people with reduced immunity, E. coli

causes infections outside the intestine, including sepsis (bloodstream infections).
Symptoms

Infection with an enterohemorrhagic E. coli strain can lead to severe damage to the
intestinal wall, causing the patient to suffer from bleeding in the intestines, better

known as haemorrhagic colitis (bloody diarrhoea).

In certain cases, the toxin produced by the bacteria leads to systemic complications,
such as haemolytic uraemic syndrome (HUS), which causes acute kidney failure.
This means that the kidneys are no longer able to remove waste products and
excess fluid from the body, leading to a serious disruption of the water and electrolyte

balance. Without timely medical intervention, this situation can be life-threatening.

Prevention

Infection with Shiga toxin-producing Escherichia coli (STEC) can be prevented by

applying strict hygiene measures and observing food safety practices.

e Contact with animal manure should be avoided. Wear protective clothing
(overalls and rubber boots) when in contact with ruminants. Clean these
materials thoroughly afterwards and wash your hands with soap and water
after visiting animals on (children's) farms.

e Do not consume food in the vicinity of the animals.

e Do not eat without first washing your hands.

¢ Only consume food that has been properly processed, stored and prepared.



e Prevent the bacteria from multiplying at home by ensuring good storage
conditions for the products (refrigeration, good hygiene). Prevent cross-
contamination.

e Meat and other potentially risky products must be heated thoroughly to prevent

contamination.

Familial Hypercholesterolaemia — easy

What is Familial Hypercholesterolaemia?

Familial Hypercholesterolaemia (FH) is a hereditary condition that prevents the body
from properly removing fats. People with FH have too much LDL cholesterol in their
blood. LDL cholesterol is also known as “bad cholesterol”. These bad cholesterol
particles accumulate in the walls of blood vessels, which promotes the process of

arteriosclerosis.
Causes

FH is caused by an error in the DNA, a mutation. This error is usually found in the
LDL receptor gene or the APOB gene. These genes normally help to remove bad
cholesterol from the blood. When a carrier of a mutation is not treated, the risk of
cardiovascular disease at a younger age is much higher compared to people without
this mutation. People with FH will develop heart problems about twenty years earlier,

while their life expectancy is about ten years shorter.
Treatment

The treatment of people with FH is similar to that of people who are at increased risk
of cardiovascular disease. This treatment focuses on lowering bad cholesterol in the
blood. This is usually done with medicines that inhibit cholesterol production, such as
statins. In addition, it is important to address other risk factors for cardiovascular
disease. These include quitting smoking, lowering high blood pressure, controlling
blood sugar and eating a healthy diet. Current cholesterol medications can reduce
cholesterol levels by 20 to 65 per cent. Research shows that people with FH who

regularly take these medications can reduce their risk of heart disease by



approximately 80 per cent. The risk of dying from heart disease is then reduced by

approximately 40 per cent.

Familial Hypercholesterolaemia — difficult

What is Familial Hypercholesterolaemia?

Familial Hypercholesterolaemia (FH) is a hereditary lipid metabolism disorder. FH
patients have elevated plasma LDL (low-density lipoprotein) cholesterol
concentrations, causing LDL particles to accumulate in the walls of blood vessels and

promoting the process of atherosclerosis (hardening of the arteries).
Causes

FH (Familial Hypercholesterolaemia) is caused by abnormalities in the DNA
(deoxyribonucleic acid) (mutation), mainly in the LDL (Low Density Lipoprotein)
receptor gene or APOB (apolipoprotein B) gene. If a carrier of an FH mutation is not
treated, there is a significantly increased risk (compared to the general population) of
premature death from cardiovascular disease. On average, heart problems manifest
themselves twenty years earlier and life expectancy is approximately ten years

shorter.
Treatment

The treatment of FH patients is not significantly different from that of other patients
with an increased risk of cardiovascular disease: it focuses on lowering LDL
cholesterol levels (mainly through cholesterol synthesis inhibitors or “statins”). In
addition, it is important to improve or eliminate other risk factors for cardiovascular

disease (such as smoking, high blood pressure, hyperglycaemia and unhealthy diet).

Current cholesterol-lowering drugs can reduce cholesterol levels by 20 to 65 per
cent. Research has shown that FH patients can reduce their risk of coronary heart
disease by approximately 80 per cent and their risk of mortality by approximately 40

per cent if they use this medication.



Appendix 3
Cognitive load items

The items that were presented to the participant after each text. The type of cognitive

load is indicated within parentheses.

1. Het onderwerp van de tekst was erg complex (IL)

2. De tekst behandelde concepten en definities die ik als zeer complex ervoer
(IL)

3. De uitleg in de tekst was erg onduidelijk (EL)

4. De uitleg in de tekst zat vol onduidelijk taalgebruik (EL)

5. De tekst heeft mijn begrip van het onderwerp echt verbeterd (GL)

6. De tekst heeft mijn begrip van E-coli/FH echt verbeterd (GL)



Appendix 4

Code book open questions

Below is the code book used to score the open recall questions.

“ Wat is de oorzaak van familiaire hypercholesterolemie (FH)?

Omschrijving / Toegestaan \VVoorwaarden Score
categorie
Erfelijke aandoening [‘erfelijk”, “zit in de Moet FH als erfelijke (1
familie”, aandoening
“aangeboren’, omschrijven
“genetisch”, “DNA”
Mutatie “fout”, Alleen toekennen bij |1
‘mutatie”, “defect”, |expliciete
“afwijking” vermeldingen van
fout/mutatie
Vermelding van “LDL-receptor”, “LDL-|Alleen bij benoemen |1
betrokken genen receptorgen’, specifieke genen
“APOB-gen”
Gevolg genmutatie  [‘cholesterol wordt Moet oorzaak-gevolg |1
niet goed benoemen van
opgeruimd”, “slechte |mutatie
werking receptor”
Max. 4

“Wat is een gevaarlijke complicatie van een ernstige E. coli-infectie?”

Omschrijving /

categorie

Toegestaan

\Voorwaarden

Score




Bloederige diarree / [‘bloed bij ontlasting”, [Moet duidelijke 1

hemorragische colitis [‘bloedige diarree”,  [melding maken van
“ernstige darmbloeding/-
darmontsteking” ontsteking/-infectie

HUS (hemolytisch “(acute) nierfalen”,  |Moet een ernstige 1

uremisch syndroom) [‘nieren stoppen met |complicatie m.b.t. de
werken”, nieren benoemen
“niercomplicatie”

\Verstoring “vochtbalans in de  |Moet gevolg van 1

water/zoutbalans war”, “problemen metniercomplicatie

\vocht/zout in het

lichaam”

benoemen

Max. 3




Appendix 5
DHLI-items

Below are all the 17 items used from the Digital Health Literacy Instrument (DHLI) by
Van der Vaart and Drossaert (2017), including the instructions given to the

participants before answering the questions.

“Er is tegenwoordig erg veel informatie over gezondheid en ziekte beschikbaar via
het internet. De volgende vragen gaan over of u hier gebruik van maakt en
vervolgens over hoe moeilijk of makkelijk u het vindt om het internet te gebruiken
voor gezondheidsdoeleinden. Kruis bij elke vraag het hokje aan bij het antwoord dat

het beste op u van toepassing is.” (Van der Vaart & Drossaert, 2017)

e Als u op internet zoekt naar informatie over gezondheid, hoe makkelijk of

moeilijk vindt u het dan om...
o ...een keuze te maken uit de informatie die u vindt?

o ...de goede woorden/zoektermen in te typen in de zoekmachine om snel de

juiste informatie te vinden (bv. via Google)?
o ...precies datgene te vinden wat u zoekt?

o ...te bepalen of de informatie op een website is geschreven met
achterliggende commerciéle doelen? (bv. door mensen die een product willen

verkopen).

o ...verschillende websites te bekijken om te controleren of die dezelfde

informatie geven?
o ...te bepalen of de gevonden informatie op u van toepassing is?
o ...de gevonden informatie te gebruiken/toe te passen in uw dagelijks leven?

o ...met de informatie die u vindt, goede beslissingen te nemen over uw
gezondheid? (bv. over voeding, medicatie of wel of niet raadplegen van een
dokter)?



e Als u op het internet zoekt naar informatie over gezondheid, hoe vaak gebeurt
het dan...

o ...dat u de weg kwijt raakt op een website of het internet?
o ...datu niet meer weet hoe u terug moet naar een eerdere pagina?

o ...datu ergens op klikt, en dat u iets heel anders te zien krijgt dan u verwacht
had?

o Hoe moeilijk of makkelijk vindt u het om in een bericht of e-mail (bv. aan uw

dokter, op een forum of op Facebook)...
o ...uw vragen of zorgen over uw gezondheid duidelijk te verwoorden?
o ...uw mening, gedachten of gevoelens schriftelijk goed uit te drukken?

o ...uw bericht zo te schrijven dat mensen precies begrijpen wat u bedoelt?

Onderstaande vragen hoeft u alleen in te vullen als u ooit wel eens een bericht heeft
geplaatst op social media zoals Facebook of X (voorheen Twitter), een openbaar

forum, of een (zorg) beoordelingssite.

e Als u een bericht plaatst op een openbaar forum of social media (zoals

Facebook en X), hoe vaak gebeurt het dat...
o ...u het moeilijk vindt om te beoordelen wie uw bericht kan meelezen?

o ...u (bedoeld of onbedoeld) privacy-gevoelige informatie van uzelf in uw

bericht zet? (zoals uw naam of adres)

o ...u (bedoeld of onbedoeld) privacy-gevoelige informatie van mensen uit uw

omgeving in uw bericht zet?

Appendix 6
SAHL-items

Below are all the items used from the Short Assessment of Health Literacy (SAHL-

D22) instrument by Maat et al. (2014), including the instructions presented to the



participants before answering the questions. Correct answer options are displayed in

bold. Answer options were presented in a random order.

In de volgende vragen krijgt u steeds een woord te zien dat u bijvoorbeeld tegen zou
kunnen komen bij de dokter of op een medische website. Kies de antwoordoptie die
het beste past bij het woord.

Weet u het niet zeker? Kies dan de "Weet ik niet"-optie. Probeer niet te gokken.

e Adrenaline - Lichaamsdeel of -functie
o Hormoon dat het lichaam alert maakt
o Soort huiduitslag

o Ontsteking van de lymfeklieren

o Weet ik niet

e Apathie - Aandoening

o Geen interesse of motivatie hebben
o Verhoogde hartslag

o Verslavingsverschijnsel

o Weet ik niet

o Bétablokker - Test en behandeling

o Medicijn dat de hartslag vertraagt

o Urineonderzoek

o Operatie aan het hart

o Weet ik niet

o Biopsie - Test en behandeling

o Afname van weefsel voor onderzoek

o RoOntgenfoto van de borst



Behandeling tegen infecties

Weet ik niet

Chiropractor - Specialisatie

lemand die klachten aan rug en wervelkolom behandelt
Tandheelkundig specialist

Expert in huidziekten

Weet ik niet

Chlamydia - Aandoening

Seksueel overdraagbare infectie

Aandoening van het hartzakje

Erfelijke bloedziekte

Weet ik niet

Defibrillatie - Test en behandeling

Elektrische schok om het hart weer op gang te brengen
Inspanningstest op een loopband

MRI-scan van het hart

Weet ik niet

Delirium - Aandoening

Verwardheid en hallucinaties bij ziekte of medicatie
Hersenschudding

Lichte depressie

Weet ik niet

Euforie - Aandoening

Een overdreven gevoel van blijheid of opwinding



Verlies van eetlust

Chronische vermoeidheid

Weet ik niet

Geleermiddel - Test en behandeling
Stof die gebruikt wordt om viloeistof dikker te maken
Middel om cholesterol te verlagen
Kalmeringsmiddel

Weet ik niet

Hemofilie - Aandoening
Bloedstollingsstoornis

Hoge bloeddruk
Hartklepaandoening

Weet ik niet

Obesitas - Aandoening

Ernstig overgewicht

Verhoogde hartslag

Spierziekte

Weet ik niet

Orthodontie - Specialisatie
Behandeling van scheve tanden en kaken
Oorheelkunde

Kinderpsychologie

Weet ik niet

Palliatief - Test en behandeling



Verzachtende zorg bij ongeneeslijke ziekte
Behandeling met antibiotica

Spoedeisende hulp

Weet ik niet

Pancreas - Lichaamsdeel of -functie

Orgaan dat insuline aanmaakt

Deel van de longen

Spier in de buik

Weet ik niet

Pessarium - Test en behandeling
Hulpmiddel om zwangerschap te voorkomen
Soort antibioticum

Pijnstillend implantaat

Weet ik niet

Plaque - Aandoening

Ophoping van vet en kalk in bloedvaten
Schimmelinfectie van de huid
Hersenvochtlekkage

Weet ik niet

Psoriasis - Aandoening

Chronische huidaandoening met schilfers en jeuk
Infectie door parasieten

Bindweefselziekte

Weet ik niet



Reflux - Aandoening

Terugstromen van maagzuur in de slokdarm
Verstopping van de dikke darm
Blaasontsteking

Weet ik niet

Schilfering - Aandoening

Loslaten van dode huidcellen

Pigmentverlies in de huid

Verhoogde haargroei

Weet ik niet

Schizofrenie - Aandoening

Psychische aandoening met wanen en hallucinaties
Ziekte van het zenuwstelsel

Spraakstoornis

Weet ik niet

Ventrikel - Lichaamsdeel of -functie

Kamer van het hart of hersenholte

Spier in de borstkas

Deel van de maagwand

Weet ik niet



