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This study examined the effect of adding cognitive and affective illustrations to online health
information (vs. text only) on older adults’ website satisfaction and recall of cancer-related
information. Results of an online experiment among younger and older adults showed that
illustrations increased satisfaction with attractiveness of the website. Younger adults were sig-
nificantly more satisfied with the comprehensibility of the website than older adults, whereas
older adults were more satisfied with perceived emotional support from the website than
younger adults. Being more emotionally satisfied with the website led to greater recall of infor-
mation for older adults, but not for younger adults. Illustrations can be used to enhance older
adults’ website satisfaction and consequently recall of online cancer-related information.

In 2011, 650 million people worldwide were aged 60 years
or older, and it is expected that this group of older adults will
expand up to 2 billion by 2050 (World Health Organization,
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School of Communication Research/ASCoR, University of Amsterdam,
Kloveniersburgwal 48, 1012 CX Amsterdam, The Netherlands. E-mail:
n.bol@uva.nl

2011). Many Western countries, such as the Netherlands,
experienced an even bigger relative increase in aging popu-
lations. This is mainly due to the “baby boomers” or “sixties
generation” turning 65 from 2011 onward (Garssen, 2011).
Along with this trend, an increase in disease ratings, such
as increased cancer incidences, is shown as well. Cancer is
mainly a disease of older adults and it is expected that the
cancer incidence among older adults aged 65 years or older
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ILLUSTRATIONS IN E-HEALTH COMMUNICATION 679

will increase by 40% between 2007 and 2020 (Dutch Cancer
Society, 2011).

At the same time, more cancer-related information is
presented through the Internet and is sometimes even exclu-
sively presented online (Lippincott, 2004; Morrell, 2002).
This poses both possibilities and limitations for older adults.
On the one hand, the Internet fulfills a wide range of informa-
tion and support needs (Iredale, 2011) and increasingly more
older adults use the Internet to fulfill those needs (Statistics
Netherlands, 2011). On the other hand, older adults may
misunderstand these computer technologies because of their
inexperience with such technologies and decline in basic
abilities, such as cognitive (e.g., decreased working mem-
ory) and sensory (e.g., decreased visual acuity) impairments
(Becker, 2004).

In an attempt to make online health information more
user-friendly, scholars have presented guidelines to improve
the usability of websites for older adults (Money, Lines,
Fernando, & Elliman, 2011). However, most website design-
ers do not adhere to these guidelines. In using a small
font size, drop-down menus, and hypertext links, websites
are found to be used less accurately and efficiently by
older adults than by younger adults (Bergstrom, Olmsted-
Hawala, & Jans, 2012). Moreover, health literacy (i.e., the
motivation and ability to obtain, process, and understand
health information to make appropriate health decisions)
has been found markedly lower in older adults than in
younger adults (Baker, Gazmararian, Sudano, & Patterson,
2000; McCray, 2005). These hindering age-related factors
make older adults a vulnerable group for poor online health
communication.

As a result, the inability to use websites and its content
correctly is related to greater dissatisfaction (Parrott, Raup
Krieger, Silk, & Egbert, 2008) and might lead to lower lev-
els of information recall. Website satisfaction can be defined
as Web users’ “predispositions to respond favorably or unfa-
vorably to web content” (Chen & Wells, 1999, p. 28). One
can distinguish between different types of website satisfac-
tion. It is often found that people are dissatisfied with the
comprehensibility of online medical information, due to low
readability of such materials (McInnes & Haglund, 2011).
Comprehension refers to “the process of interpreting the
meaning of words or pictures to understand their collective
meaning” (Houts, Doak, Doak, & Loscalzo, 2006, p. 178).
Satisfaction with the comprehensibility of the website can be
defined as the extent to which Web users are content with
the readability level and understandability of the informa-
tion on the website. On the other hand, Web users might be
satisfied with the comprehensibility of the website but still
evaluate the website as not satisfying. This might be due to
low satisfaction with the attractiveness of the website. This
refers to the extent to which users find the website well-
developed and enjoyable. Furthermore, website users might
shape their attitude according to their satisfaction with the
perceived emotional support from the website. Satisfaction

with perceived emotional support from the website is defined
as the extent to which users feel that the website helps
to deal with emotions and stress. Previous research has
acknowledged the emotional benefits of online information.
For instance, using the Internet for cancer-related informa-
tion led to greater feelings of social support and increased
feelings of hope in breast cancer patients, indicating that
online information can enhance feelings of emotional sup-
port (Fogel, Albert, Schnabel, Ditkoff, & Neugut, 2002;
Vilhauer, 2009).

Satisfaction is an important factor in motivating peo-
ple to process and learn information and is expected to
be positively related to recall of information (Ley, 1988;
Park & Lim, 2007). Monahan (1995) found that informa-
tion that evokes positive feelings, such as satisfaction, is
better recalled. Similarly, Park and Lim (2007) suggested
that positive emotions, such as satisfaction, lead to better
recall of information as well. Recall of information refers
to the ability to remember and reproduce information (Van
der Meulen, Jansen, Van Dulmen, Bensing, & Van Weert,
2008) and is important for patients’ health and well-being
(McGuire, 1996) and adherence to medical regimes (Ley,
1988). To increase website satisfaction and recall of health-
related information, medical texts are often supported with
illustrations (Houts et al., 2006). Previous research found
that using illustrations was positively related to satisfaction
with information and recall of information (Katz, Kripalani,
& Weiss, 2006). However, to our knowledge, no studies have
looked into what types of illustrations on a website will
be beneficial for enhancing website satisfaction and recall
of information among older adults. Therefore, this article
aims to examine the effect of cognitive and affective illus-
trations on website satisfaction and recall of cancer-related
information among older adults as compared to younger
adults.

COGNITIVE AND AFFECTIVE ILLUSTRATIONS

Illustrations are widely used to improve learning from tex-
tual information (Levie & Lentz, 1982). Many studies have
focused on the effect of adding illustrations to a text (ver-
sus text only) on website satisfaction (Van Weert et al.,
2011), comprehension (Houts et al., 2006), and recall of
information (Katz et al., 2006). Fewer studies have looked
into what types of illustrations might be used to optimize
these outcomes. Levie and Lentz (1982) described a func-
tional approach to the effects of illustrations and suggested
that illustrations could perform multiple functions, such as
feeling and thinking. They distinguish between cognitive
(thinking) and affective (feeling) functions of illustrations.
Cognitive illustrations are explanatory illustrations, support-
ing a text and aiming to facilitate learning of information
by improving comprehension and information recall. For
instance, medication instructions can be improved by adding

D
ow

nl
oa

de
d 

by
 [

U
V

A
 U

ni
ve

rs
ite

its
bi

bl
io

th
ee

k 
SZ

] 
at

 0
6:

39
 1

7 
A

pr
il 

20
14

 



680 BOL ET AL.

icons that explain how and when to take the medication
as prescribed (for examples, see Morrow, Hier, Menard, &
Leirer, 1998). Affective illustrations are illustrations that are
irrelevant for understanding the text (Park & Lim, 2004) and
aim to enhance enjoyment and affect emotions and attitudes.
Text-irrelevant illustrations, such as pictures of flowers and
empathic caregivers, can increase arousal and attention (e.g.,
see Park & Lim, 2007). In the next sections, we discuss how
cognitive and affective illustrations might influence website
satisfaction and recall of cancer-related information.

The Effects of Illustrations on Website Satisfaction

Cognitive illustrations are found to positively affect sat-
isfaction with information. Previous studies have shown
that adding cognitive illustrations increased comprehension
with the information (e.g., Morrow et al., 1998). This was
also true when cognitive illustrations were added to online
information (Van Weert et al., 2011). These findings are
in line with the functional approach to cognitive illustra-
tions, assuming that cognitive illustrations aim to facilitate
learning (Levie & Lentz, 1982). In contrast to cognitive
illustrations, affective illustrations aim to enhance enjoyment
and arouse positive emotions, such as attraction and liking
(Monahan, 1995). Affective illustrations play an important
role in drawing attention to information and increasing sat-
isfaction with information (Park & Lim, 2004). Following
Levie and Lentz’s (1982) functional approach to illustra-
tions, we assume that affective illustrations influence dif-
ferent dimensions of satisfaction than cognitive illustrations.
Affective illustrations are expected to increase both satisfac-
tion with attractiveness and emotional support, as affective
illustrations aim to enhance enjoyment and affect emotions
and attitudes (Levie & Lentz, 1982). Affective illustrations
have been found to increase emotional interest in the infor-
mation presented as well (Harp & Mayer, 1997). In addition,
a previous study showed that adding a cognitive illustration
to online information increased satisfaction with the attrac-
tiveness of the website (Van Weert et al., 2011). Based on
the functional approach and previous studies, we expect:
Adding a cognitive illustration to a text (vs. text only or
text with affective illustration) increases satisfaction with
comprehensibility of the website (H1a). Furthermore, we
propose: Adding a cognitive and/or affective illustration to a
text (vs. text only) increases satisfaction with attractiveness
of the website (H1b). Ultimately, we hypothesize: Adding
an affective illustration to a text (vs. text only or text with
cognitive illustration) increases satisfaction with emotional
support from the website (H1c).

The Effects of Illustrations on Recall of
Cancer-Related Information

Also in line with the functional approach of Levie and
Lentz (1982) is the role of cognitive illustrations in

learning information. Cognitive illustrations explain (parts
of the) information and aim to increase understanding and
thereby recall of this information. The cognitive theory
of multimedia learning1 (Mayer, 1999) states that people
understand instructional material (i.e., explanation of can-
cer treatment) better when presented in multiple forms,
including verbal (i.e., text) and visual representations (i.e.,
illustrations). This idea is derived from the dual coding
approach, suggesting that people have separate verbal and
visual processing systems (Paivio, 1971). According to this
approach, combining text and visual results in better memory
for information, because these are coded separately in mem-
ory and are therefore better retrieved from memory (Paivio,
1971). Thus, messages are expected to be more effective
when information is presented with corresponding illustra-
tions, rather than text alone. This is called the multimedia
effect (Mayer, 1999). Empirical research has indeed found
that adding illustrations to textual information is an effec-
tive way of enhancing adults’ understanding and recall of
medical information (Morrow et al., 1998).

Although much research has shown evidence for the
multimedia effect in learning from written materials among
younger adults (Cherry, Dokey, Reese, & Brigman, 2003;
Houts et al., 2006), research on the multimedia effect among
older adults is often limited or inconsistent (Brotherstone,
Miles, Robb, Atkin, & Wardle, 2006; Liu, Kemper, &
McDowd, 2009). Although Brotherstone et al. (2006) found
that illustrations enhanced older adults’ understanding of the
preventive aim of cancer screening, Liu et al. (2009) found
that although older adults spent more time looking at illustra-
tions than younger adults, they had poorer comprehension of
the illustrations compared to younger adults. The latter study
concluded that older adults had more difficulties integrat-
ing illustrations with the illustration-related text. This might
be due to a decline in cognitive functions, such as work-
ing memory, which allows people to process and retrieve
information simultaneously during such complex activities
(Morrell & Park, 1993). Cognitive illustrations might there-
fore not always be beneficial for older adults. We therefore
propose: Adding a cognitive illustration to a text (vs. text only
or text with affective illustration) increases recall of cancer-
related information on a website in younger but not in older
adults (H2a).

Limited evidence is also found for the effect of affective
illustrations on recall of information. Particularly older
adults showed increased levels of recall when affective illus-
trations were presented (Mather & Knight, 2005). This
greater focus on positive information in older adults’ mem-
ory is called the positivity bias (Mather & Carstensen, 2005).
Mather and Knight (2005) explain this by the socioemotional

1The definition of multimedia learning applies to the term “multimodal”
(which refers to the idea that people use two or more sense modalities) rather
than “multimedia” (which refers to the idea that people use two or more
medium representations).
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ILLUSTRATIONS IN E-HEALTH COMMUNICATION 681

selectivity theory (Carstensen, Isaacowitz, & Charles, 1999),
which asserts that older adults have more emotion-related
goals and use these goals to encode and memorize infor-
mation. The socioemotional selectivity theory is a life-span
theory predicting that the perception of time influences moti-
vational goals in life (Carstensen, Fung, & Charles, 2003).
When one perceives much time left in life, goals related to
knowledge acquisition are activated, whereas when time is
perceived as limited, a shift toward goals related to emo-
tion regulation is observed (Carstensen et al., 1999). For
instance, social interactions, such as contact with family
members, that optimize emotional experiences become of
greater importance and are more valued by older adults
(Carstensen et al., 2003).

According to the socioemotional selectivity theory
(Carstensen et al., 1999) there are two ways in which emo-
tional goals influence older adults’ information recall. First,
information that is relevant to emotional goals is made more
salient in older adults’ attention and memory. As older adults
use their emotional goals to memorize information (Mather
& Knight, 2005), affective illustrations might make their
emotional goals more salient, resulting in more effective
information processing and, consequently, in better recall.
Cognitive illustration might not make these goals salient,
and might therefore not be processed well. Second, because
older adults hold more emotionally meaningful goals, they
allocate more cognitive resources toward emotion regulation
(Carstensen et al., 1999). This focus on emotion regulation
positively influences memory for information that gratifies
emotional well-being (Mather & Carstensen, 2005). Hence,
information that is perceived as emotionally satisfying might
be remembered better by older adults than less emotion-
ally satisfying information. We might therefore expect that
not only affective illustrations will influence older adults’
recall of information, but also the satisfaction with emotional
support that is perceived from a website. Thus, regardless
of adding illustrations, satisfaction with emotional support
may lead to increased recall of information for older adults,
but not for younger adults. Following the socioemotional
selectivity theory, we expect: Adding an affective illustra-
tion to a text (vs. text only or text with cognitive illustration)
will increase recall of cancer-related information for older
adults, but not for younger adults (H2b). In addition, we
propose: Higher levels of satisfaction with emotional sup-
port from the website will increase recall of cancer-related
information for older adults, but not for younger adults (H3).

This article examines the effect of cognitive and
affective illustrations on satisfaction with attractiveness,
comprehensibility, emotional support from a website, and
recall of cancer-related information in older adults as com-
pared to younger adults. In assessing age differences, we
chose age younger than 65 years for the younger age group
and age 65 and older as the older age group. These two
age groups have been found as worthy of separate analy-
sis in several studies on adulthood development (Staudinger

& Bluck, 2001) and disease in adulthood (Silliman, Troyan,
Guadagnoli, Kaplan, & Greenfield, 1997).

METHODS

Design

A 4 (condition: text only vs. additional cognitive illustration
vs. additional affective illustration vs. both illustrations) by
2 (age group: younger [< 65 years] vs. older [≥ 65 years])
between-subjects factorial design was used to examine the
effect of cognitive and affective illustrations on website sat-
isfaction and recall of information. For this experiment, a
webpage of the Netherlands Cancer Institute (NKI) was
used on which information about radiofrequency ablation
(RFA) treatment was explained. This treatment for lung
cancer patients uses radiofrequency waves to destroy the
tumor. Because of the unknown character of RFA treatment,
little prior knowledge was expected, which enhances the
validity of the recall measurement. Four different versions
of the webpage were created, containing either text-only
information, information supported by two cognitive illus-
trations, information supported by an affective illustration,
or information supported by both the cognitive and affective
illustrations, respectively.

Pretest Illustrations

To select the most appropriate cognitive and affective illus-
trations for the NKI webpage, a pretest was conducted
among 46 students. Seven cognitive colored drawings illus-
trating a part of the content of the text were tested: Four
depicted the RFA treatment involving a needle, and three
represented a pneumothorax, which is a complication that
can occur during RFA treatment. The illustrations were eval-
uated with three items on a 7-point semantic scale (α = .85).
Items included, for instance, “the illustration does not fit the
text/does fit the text.” Results showed for the RFA treatment
that one illustration scored significantly higher than the other
three, F(3,180) = 34.75, p < .001, η2 = .37. For the pneu-
mothorax, results yielded no significant effects, but based on
the mean scores, one of the illustrations scored better than
the other two (M = 5.27, SD = 1.40 vs. M = 4.77, SD =
1.51 and M = 4.80, SD = 1.52).

Seven affective illustrations were tested, again using
three items with a 7-point semantic scale (α = .81). The
affective illustrations were colored photos that represented,
for instance, a doctor smiling to a patient. Items involved
“the illustration does not give a good feeling/does give a
good feeling.” Results showed that one affective illustration
scored significantly higher than others, F(6,315) = 8.25, p <

.001, η2 = .14. On the basis of this pretest, the cognitive and
affective illustrations were chosen as stimulus materials (see
Figures 1 and 2, respectively, for the cognitive and affective
illustrations embedded in the NKI webpage).
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682 BOL ET AL.

FIGURE 1 Snapshot of the NKI webpage containing the cognitive illustrations (color figure available online).

FIGURE 2 Snapshot of the NKI webpage containing the affective illustration (color figure available online).

D
ow

nl
oa

de
d 

by
 [

U
V

A
 U

ni
ve

rs
ite

its
bi

bl
io

th
ee

k 
SZ

] 
at

 0
6:

39
 1

7 
A

pr
il 

20
14

 



ILLUSTRATIONS IN E-HEALTH COMMUNICATION 683

Procedure

Participants (n = 436) were recruited via online panels (i.e.,
proefpersonen.nl and the “Booming experience” panel) and
snowballing technique to obtain a heterogeneous sample.
Participants were eligible to participate when they (1) were
18 years or older, (2) had no prior knowledge on RFA
treatment, and (3) were able to read and write Dutch.
Participants who indicated having prior knowledge on RFA
were excluded from further analysis (i.e., scoring higher than
4 on a 7-point scale; n = 6). When participants entered
the online survey, an introductory text was shown, followed
by questions on background characteristics. Next, partici-
pants were randomly assigned to one of the four webpages
stratified by age group. They were instructed to read the
information on the webpage carefully and they were told that
they were not able to return to the webpage after turning
to the next page. On average, participants spent 90.86 sec-
onds (SD = 76.90) on the website. Older participants did
not take significantly more time viewing the webpage than
younger participants (Myounger = 85.96, SD = 64.97, vs.
Molder = 98.92, SD = 92.89), F(1, 434) = 2.93, p = .088,
η2 = .01. Immediately after viewing the webpage, recall of
information was assessed. This was followed by the web-
page again, but this time participants were instructed to focus
on the feelings and thoughts that were elicited when looking
at the website. Again, immediately after exposure, website
satisfaction was administered.

Measures

Website satisfaction. Website satisfaction was mea-
sured by the Website Satisfaction Scale (WSS) based on
items of the website attitude scale (Chen & Wells, 1999)
and items of the Leisure Satisfaction Scale (LSS: Beard
& Ragheb, 1980). Part of this scale was also used in a
previous study (Van Weert et al., 2011). Satisfaction with
comprehensibility included three items, such as “the website
is understandable” (α = .89), satisfaction with attractiveness
included five items, such as “the website is well developed”
(α = .81), and satisfaction with emotional support included
four items, such as “the website helps dealing with stress”
(4 items, α = .93), all to be scored on a 7-point Likert scale,
ranging from 1 (totally disagree) to 7 (totally agree).2

Recall of information. The assessment of infor-
mation recall was based on the Netherlands Patient
Information Recall Questionnaire (NPIRQ: Jansen et al.,
2008). Questions were generated from the RFA information
and were pretested among 12 students. This resulted into
11 open-ended recall questions, such as “can you name the
most common complication during an RFA treatment?” All

2An overview of all website satisfaction sub scales with belonging items
can be provided by the corresponding author upon request.

questions were provided with the answer options “not dis-
cussed,” “discussed, but I can’t remember the details,” and
“discussed, namely . . ..” Based on the RFA text, a code-
book was developed for allocating scores to each of the recall
questions. Recall scores could range from 0 (not recalled),
to 1 (recalled partially), to 2 (recalled correctly). Two inde-
pendent coders double coded the recall scores of 81 (18.6%)
respondents. Interrater reliability appeared to be good (mean
κ = .87, range .66–1.00). The 11 items were computed
into a total recall score, ranging from 0 to 22. Additionally,
percentages of recall scores were calculated.

Background characteristics. Background measures
included age, gender, level of education, Internet use, prior
medical knowledge, information preferences, and moni-
toring coping style. Educational level was divided into
low, middle, and high level of education. Internet use was
assessed asking for the number of hours spent on average per
week on the Internet. Prior medical knowledge about lung
cancer and RFA knowledge was measured by two items ask-
ing about the amount of knowledge the participants had on
lung cancer and RFA measured on a 7-point Likert scale.

Statistical Analysis

Descriptive statistics were used to describe the sample char-
acteristics. To determine whether experimental conditions
and age groups differed on gender, age, educational level,
Internet use, and (RFA) medical knowledge, F-statistics and
chi-statistics were conducted where appropriate. For test-
ing the effects of illustrations on website satisfaction and
recall, four separate analyses of variance (ANOVAs) were
conducted with satisfaction with comprehensibility (H1a),
satisfaction with attractiveness (H1b), satisfaction with emo-
tional support (H1c), and recall of information (H2a/b) as
dependent variables, and condition and age groups as fac-
tors. Additional Tukey’s HSD test and independent-sample
t-tests were conducted to check for age differences within
conditions. For testing the relationship between satisfaction
with emotional support and recall for the two age groups
(H3), a simple moderation analysis was performed using the
conditional process modeling program PROCESS, Model 1
(Hayes, 2012). All effects were subjected to bootstrap anal-
yses with 5,000 bootstrap samples and a 95% confidence
interval (CI). Recall of information was used as the depen-
dent variable, with satisfaction with emotional support as the
independent variable, and age groups as a moderator.

RESULTS

Sample Characteristics

Four-hundred and thirty-six participants filled out the online
questionnaire (n = 436). Of these participants, 271 were
younger adults (<65 years; M = 47.47, SD = 15.61) and
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684 BOL ET AL.

TABLE 1
Sample Characteristics (n = 436)

Younger adults
(<65 years), n = 271

Older adults
(≥65 years), n = 165

Variable n (%) n (%) p

Gender <.001
Male 98 36.2 92 55.8
Female 173 63.8 73 44.2

Age (years) .001
Mean (SD) 47.47 (15.61) 70.34 (4.33)
Range 18–64 65–85

Education .006
Low 54 19.9 54 32.7
Middle 78 28.8 47 28.5
High 138 50.9 63 38.2

Internet use (hours per week) .603
Mean (SD) 13.17 (9.76) 12.66 (9.13)
Range 1–70 0–50

Medical knowledge lung cancer (scale 1–7)a .142
Mean (SD) 2.34 (1.46) 2.15 (1.18)
Range 1–7 1–6

Medical knowledge RFA (scale 1–7)a .494
Mean (SD) 1.28 (0.67) 1.24 (0.62)
Range 1–4 1–4

Time spent on the website (in seconds) .088
Mean (SD) 85.96 (64.97) 98.92 (92.89)
Range 2.96–580.08 6.33–808.28

Note. Not all figures add up to 100%, due to missing data. Conditions stratified by age group did only
significantly differ on gender. SD, standard deviation.

aA higher score indicates more knowledge.

165 were older adults (≥ 65 years; M = 70.34, SD = 4.33).
The eight experimental conditions stratified by age group
differed significantly on gender, χ2 = 19.68, p = .006.
Besides age, F(1, 434) = 338.15, p = .001, η2 = .44, the
two age groups significantly differed on gender, χ2 = 16.02,
p < .001, and educational level, χ2 = 10.40, p = .006.
Controlling for gender and educational level did not alter
the main and interaction effects of condition and age group.
Therefore, we did not control for gender and educational
level in the following analyses. Sample characteristics are
presented in Table 1.

Website Satisfaction

Adding cognitive illustrations did not significantly increase
satisfaction with comprehensibility compared to text only,
p = .861, adding an affective illustration, p = .892, or
adding both illustrations, p = .911, in both younger and
older adults. We did find a main effect for age on sat-
isfaction with comprehensibility, F(1, 423) = 8.99, p =
.003, η2 = .02, indicating that younger adults scored sig-
nificantly higher on satisfaction with comprehensibility than
older adults (Myounger = 5.95, SD = 0.98 versus Molder =
5.62, SD = 1.29). When compared within conditions, this

difference only reached significance in the text only con-
dition, t(99) = 2.09, p = .039. Thus, Hypothesis 1a was
rejected.

A significant main effect was found for condition on sat-
isfaction with attractiveness, F(3, 423) = 9.26, p < .001,
η2 = .06. Satisfaction with attractiveness was increased by
adding cognitive illustrations, p < .001, an affective illustra-
tion, p = .016, or both illustrations, p < .001, compared to
text only. Hence, Hypothesis 1b was supported. Furthermore,
no main effects were found for condition on satisfaction
with emotional support, F(3, 422) = 0.53, p = .662, η2

= .00. This indicated that adding an affective illustration
did not increase satisfaction with emotional support, reject-
ing Hypothesis 1c. A significant main effect was found for
age, F(1, 422) = 4.95, p = .027, η2 = .01, indicating that
older adults reported in general being more satisfied with the
perceived emotional support from the website than younger
adults (Myounger = 3.98, SD = 1.44 versus Molder = 4.29,
SD = 1.31). All main and interaction effects are reported in
Table 2.

These findings showed that both cognitive and affective
illustrations increase satisfaction with attractiveness
compared to text only, but do not increase satisfac-
tion with comprehensibility and emotional support.
Furthermore, younger adults were more satisfied with the
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ILLUSTRATIONS IN E-HEALTH COMMUNICATION 685

TABLE 2
Website Satisfaction with Comprehensibility, Attractiveness, and Emotional Support

Stratified by Condition and Younger (< 65 yrs.) and Older (≥ 65 yrs.) Adults (n = 430)

Satisfaction with
comprehensibility

Satisfaction with
attractiveness

Satisfaction with
emotional
support

n M SD M SD M SD

Text only 101 5.73 1.22 4.45 1.10 3.98 1.54
Younger adults 61 5.93 0.91 4.45 1.04 3.84 1.53
Older adults 40 5.43b∗ 1.54 4.46 1.20 4.19 1.55

Cognitive illustration 113 5.85 1.07 5.07a∗∗∗ 0.90 4.03 1.43
Younger adults 73 5.93 1.07 5.10 0.91 3.84 1.51
Older adults 40 5.71 1.05 5.00 0.87 4.37 1.23

Affective illustration 103 5.74 1.16 4.86a∗ 0.87 4.16 1.28
Younger adults 64 5.84 1.09 4.88 0.86 4.06 1.26
Older adults 39 5.58 1.27 4.82 0.89 4.33 1.30

Both illustrations 113 5.95 1.04 5.10a∗∗∗ 0.98 4.23 1.36
Younger adults 67 6.08 0.82 5.13 0.97 4.20 1.46
Older adults 46 5.75 1.30 5.06 0.99 4.29 1.21

Total 430 5.82 1.12 4.88 0.99 4.10 1.40
Younger adults 265 5.95 0.98 4.91 0.98 3.98 1.44
Older adults 165 5.62c∗∗ 1.29 4.84 1.02 4.29c∗ 1.31

Note. Website satisfaction subscales range from 1 to 7. A higher mean indicates more satisfaction
with the website. M, mean; SD, standard deviation. Figure does not add up to n = 436 due to missing
data.

aMean differs significantly compared to the text-only condition (main effect of condition).
bMean differs significantly compared to younger adults within the text-only condition (interaction

effect).
cMean differs significantly compared to younger adults within the total group (main effect of age).
∗ p < .05. ∗∗ p < .01. ∗∗∗ p < .001.

comprehensibility of the website than older adults and older
adults were more satisfied with the perceived emotional
support from the website than younger adults.

Recall of Cancer-Related Information

Younger adults recalled on average 38.5% of the informa-
tion correctly and older adults 36.1%, F(1, 428) = 1.08,
p = .300, η2 = .00. Results also yielded no significant main
effects for condition, F(3, 428) = 0.18, p = .910, η2 = .00,
nor an interaction effect between condition and age group,
F(3, 428) = 0.59, p = .619, η2 = .00. No significant differ-
ences were found between younger and older adults’ recall
of information when cognitive illustrations were added to
the website (Myounger = 8.41, SD = 4.58 vs. Molder = 7.93,
SD = 4.63; t(114) = 0.54, p = .592) or when an affective
illustration was added to the website (Myounger = 8.20, SD =
5.07 vs. Molder = 8.74, SD = 5.05; t(103) = 0.54, p = .594).
Therefore, Hypotheses 2a and 2b were not supported, indi-
cating that cognitive illustrations do not increase information
recall in younger (and older) adults and affective illustrations
do not increase information recall in older (and younger)
adults. Total recall scores for each condition and recall scores
stratified by age group are shown in Table 3.

For testing the relationship between satisfaction with
emotional support and recall of information for younger and
older adults (H3), PROCESS showed no significant interac-
tion effect between satisfaction with emotional support and
age group on recall of information, b = 0.51, SE = 0.35, t =
1.46, p = .145. However, a conditional effect of satisfaction
with emotional support on recall of information for the older
adults was revealed, b = 0.56, SE = 0.28, t = 1.97, p = .050,
indicating that when older adults perceived higher emotional
support from the website, they recalled significantly more
information. This effect was not significant for the younger
adults, b = 0.05, SE = 0.20, t = 0.24, p = .811, confirming
Hypothesis 3. This conditional effect is depicted in Figure 3.

DISCUSSION

This study examined the effect of adding cognitive and
affective illustrations to online health information on older
adults’ website satisfaction and recall of cancer-related infor-
mation. Results showed that both younger and older adults
were more satisfied with the attractiveness of the website
when any type of illustration was provided. Furthermore,
older adults were more emotionally satisfied with the website
than younger adults. Being more emotionally satisfied with
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686 BOL ET AL.

TABLE 3
Percentages of Information Recalled Correctly Stratified by Condition and Younger

(<65 years) and Older (≥65 years) Adults (n = 436)

Recall of cancer-related
information

n Percent recall M SD

Text only 101 38.1 8.38 4.54
Younger adults 61 40.2 8.84 3.83
Older adults 40 34.9 7.68 5.44

Cognitive illustration 116 37.5 8.24 4.58
Younger adults 76 38.2 8.41 4.58
Older adults 40 36.0 7.93 4.63

Affective illustration 105 38.2 8.40 5.04
Younger adults 66 37.3 37.3 5.07
Older adults 39 49.7 8.74 5.05

Both illustrations 114 36.7 8.07 5.06
Younger adults 68 38.3 8.43 5.42
Older adults 46 34.3 7.54 4.48

Total 436 37.6 8.27 4.80
Younger adults 271 38.5 8.46 4.75
Older adults 165 36.1 7.95 4.87

Note. Recall of information ranges from 0 to 22 (M = 8.27, SD = 4.80). The higher the score the
more information was recalled correctly. M, mean; SD, standard deviation.

FIGURE 3 Interaction effect between satisfaction with emo-
tional support and age on recall of information.

the website led to greater recall for older adults, but not for
younger adults, which is the major finding of this study.
In this section, the theoretical contribution of the study
is highlighted, followed by limitations and future research
directions. Furthermore, the practical implications are dis-
cussed.

Our data revealed some interesting findings that can
contribute to the theoretical framework of using illustra-
tions in online health communication. The results revealed
that emotion regulation plays an important role in older

adults’ memory for cancer-related information. When older
adults perceived information as emotionally gratifying (i.e.,
high levels of satisfaction with emotional support from the
website), recall of information was significantly higher than
when older adults perceived information as not emotionally
gratifying (i.e., low levels of satisfaction with emotional sup-
port from the website). This effect was not found for younger
adults, which is in agreement with the socioemotional selec-
tivity theory (Carstensen et al., 1999) that asserts that older
adults hold more emotionally meaningful goals than younger
adults and put more effort into memorizing information that
is relevant to their goals (i.e., emotional well-being).

The data partially supported Levie and Lentz’s (1982)
functional approach to illustrations. An affective illustration
led to increased satisfaction with the attractiveness of the
website, which is consistent with the affective function of
illustrations. However, it did not increase satisfaction with
emotional support from the website. The data showed no
support for the cognitive function of illustrations: Adding
cognitive illustrations was not associated with greater satis-
faction with the comprehensibility of the website. However,
consistent with the findings of Park and Lim (2004), we
found that cognitive illustrations can have affective func-
tions as well, and enhanced satisfaction with the attrac-
tiveness of the website. In explaining website satisfaction,
age was found to explain some of the variance in website
satisfaction. Younger adults were more satisfied with the
comprehensibility of the website than older adults, espe-
cially when no illustrations were used, and older adults were
more satisfied with the perceived emotional support from the
website than younger adults.
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We could not find evidence for the positivity bias in
older adults’ memory. Adding an affective illustration did
not increase older adults’ recall of information. This might
be explained by our pretest sample, which consisted of stu-
dents. As aging leads to differences in perceptions of stimuli
(Mather & Carstensen, 2005), older adults may not have per-
ceived the affective illustrations as intended. Similarly, our
“healthy” sample might have accounted for not finding the
positivity bias as well. It might be possible that our sample
did not perceive the affective illustration as emotionally rel-
evant, because of their low personal relevance for the topic.
Future research should examine whether older adults per-
ceive different illustrations as affective than do younger ones,
as well as whether cancer patients have different percep-
tions of what illustrations are affective compared to healthy
adults. It is therefore desirable to replicate this study among
older cancer patients to test the positivity bias in older adults’
memory.

We did also not find support for the multimedia effect,
stating that adding cognitive illustrations should result in
superior results compared to text only information (Mayer,
1999). Adding cognitive illustrations did not lead to an
increase in recall of information for either younger or older
adults. This might be explained by literature suggesting
that other content-related and person-related factors, such as
readability of the text and health literacy level of the learner,
play a more important role than illustrations (McInnes &
Haglund, 2011). Older adults are usually found to have
lower health literacy, which might influence the extent to
which they learn information (McCray, 2005; Mårtensson &
Hensing, 2012). As we did not measure health literacy, we
do not know whether our sample of older adults indeed had
lower health literacy than the younger age group and whether
differences in health literacy levels would have influenced
the effects of cognitive illustrations. Future research should
further examine whether health literacy influences process-
ing of cancer-related information.

Although our results give insight into how illustrations
influence older adults’ website satisfaction and recall of
cancer-related information, some other factors might explain
our results as well. “Age alone is a meaningless demo-
graphic” (Lippincott, 2004, p. 106) and chronological age
is of course not the only factor our two age groups differ
on. Both age groups are very heterogeneous entities, vary-
ing on multiple levels (both within and between groups).
Especially the older age group is a very heterogeneous
group; individual differences increase as people get older
(Dannefer, 1988). Future research should unravel the com-
plex underlying structure of age and other factors, such
as gender, education level, and Internet experience (Loos,
2012). For instance, we did not find differences in Internet
experience between the older and younger age group in our
sample, which might have biased the results. Although older
adults increasingly use the Internet, they use the Internet
less frequently than younger adults at the moment (Statistics

Netherlands, 2011). However, it is expected that Internet use
among older populations will grow due to the process of
generational change and the use of information and commu-
nication technology (ICT) facilities. Today’s younger adults
will be the future’s older adults. The current lower Internet
experience in the older generation will thus be resolved in
time (Duimel, 2007).

As illustrations are used by website designers to enhance
website satisfaction and recall of information, these results
can contribute to a better understanding of how and when
illustrations are effective for older adults. Our results showed
that cognitive and affective illustrations can increase satis-
faction with attractiveness, but do not contribute to enhanced
satisfaction with the comprehensibility and emotional sup-
port from the website. The results also showed that per-
ceiving emotional support from a website is related to older
adults’ ability to correctly recall cancer-related information.
It is therefore important to consider what kind of online
information provision leads to enhanced emotional support
in older adults. Website designers could take these results
into account when creating information for older adults
on the Web to optimize website satisfaction and recall of
information.

REFERENCES

Baker, D. W., Gazmararian, J. A., Sudano, J., & Patterson, M. (2000).
The association between age and health literacy among elderly persons.
Journals of Gerontology Series B: Psychological Sciences and Social
Sciences, 55, S368–S374. doi:10.1093/geronb/55.6.S368

Beard, J. G., & Ragheb, M. G. (1980). Measuring leisure satisfaction.
Journal of Leisure Research, 12, 20–33.

Becker, S. A. (2004). A study of web usability for older adults seek-
ing online health resources. ACM Transactions on Computer-Human
Interaction (TOCHI), 11, 387–406. doi:10.1145/1035575.1035578

Bergstrom, J. C. R., Olmsted-Hawala, E. L., & Jans, M. E. (2012). Age-
related differences in eye tracking and usability performance: Web site
usability for older adults. International Journal of Human-Computer
Interaction, 29, 541–548. doi:10.1080/10447318.2012.728493

Brotherstone, H., Miles, A., Robb, K. A., Atkin, W., & Wardle, J.
(2006). The impact of illustrations on public understanding of the aim
of cancer screening. Patient Education and Counseling, 63, 328–335.
doi:10.1016/j.pec.2006.03.016

Carstensen, L. L., Fung, H. H., & Charles, S. T. (2003). Socioemotional
selectivity theory and the regulation of emotion in the second half of life.
Motivation and Emotion, 27, 103–123. doi:10.1023/A:1024569803230

Carstensen, L. L., Isaacowitz, D. M., & Charles, S. T. (1999). Taking time
seriously: A theory of socioemotional selectivity. American Psychologist,
54, 165–181. doi:10.1037//0003-066X.54.3.165

Chen, Q., & Wells, W. D. (1999). Attitude toward the site. Journal of
Advertising Research, 39(5), 27–54.

Cherry, K. E., Dokey, D. K., Reese, C. M., & Brigman, S. (2003).
Pictorial illustrations enhance memory for sentences in younger
and older adults. Experimental Aging Research, 29, 353–370.
doi:10.1080/03610730303720

Dannefer, D. (1988). What’s in a name?: An account of the neglect of vari-
ability in the study of aging. In J. E. Birren & V. L. Bengtson (Eds.),
Emergent theories of aging (pp. 356–384). New York, NY: Springer.

Duimel, M. (2007). Verbinding maken: Senioren en internet [Connecting:
Seniors and the Internet]. Den Haag, The Netherlands: Sociaal en
Cultureel Planbureau.

D
ow

nl
oa

de
d 

by
 [

U
V

A
 U

ni
ve

rs
ite

its
bi

bl
io

th
ee

k 
SZ

] 
at

 0
6:

39
 1

7 
A

pr
il 

20
14

 



688 BOL ET AL.

Dutch Cancer Society (2011). Kanker in Nederland tot 2020: Trends
en prognoses [Cancer in the Netherlands up to 2020: Trends and
prognoses]. Retrieved from http://repository.kwfkankerbestrijding.nl/
PublishingImages/KWF%20Kanker%20in%20Nederland%202020_
zonder%20cover.pdf

Fogel, J., Albert, S. M., Schnabel, F., Ditkoff, B. A., & Neugut, A. I. (2002).
Internet use and social support in women with breast cancer. Health
Psychology, 21, 398–404. doi:10.1037//0278-6133.21.4.398

Garssen, J. (2011). Demografie van de vergrijzing [Demography of aging].
Retrieved from http://www.cbs.nl/NR/rdonlyres/D7D8F678-F22B-445F-
8A6F-A635D376A344/0/2011demografievandevergrijzingart.pdf

Harp, S. F., & Mayer, R. E. (1997). The role of interest in learning from sci-
entific text and illustrations: On the distinction between emotional interest
and cognitive interest. Journal of Educational Psychology, 89, 92–102.
doi:10.1037//0022-0663.89.1.92

Hayes, A. F. (2012). PROCESS: A versatile computational tool for
observed variable mediation, moderation, and conditional process mod-
eling [White paper]. Retrieved from http://www.afhayes.com/public/
process2012.pdf

Houts, P. S., Doak, C. C., Doak, L. G., & Loscalzo, M. J. (2006). The role
of pictures in improving health communication: A review of research on
attention, comprehension, recall, and adherence. Patient Education and
Counseling, 61, 173–190. doi:10.1016/j.pec.2005.05.004

Iredale, R. (2011). An online resource of digital stories about can-
cer genetics: Qualitative study of patient preferences and information
needs. Journal of Medical Internet Research, 13, e78. doi:10.2196/jmir.
1735

Jansen, J., Van Weert, J., Van der Meulen, N., Van Dulmen, S.,
Heeren, T., & Bensing, J. (2008). Recall in older cancer patients:
Measuring memory for medical information. Gerontologist, 48, 149–157.
doi:10.1093/geront/48.2.149

Katz, M. G., Kripalani, S., & Weiss, B. D. (2006). Use of pictorial aids in
medication instructions: A review of the literature. American Journal of
Health-System Pharmacy, 63, 2391–2398. doi:10.2146/ajhp060162

Levie, W. H., & Lentz, R. (1982). Effects of text illustrations: A review of
research. Educational Technology Research and Development, 30, 195–
232. doi:10.1007/BF02765184

Ley, P. (1988). Communicating with patients: Improving communication,
satisfaction and compliance. New York, NY: Croom Helm.

Lippincott, G. (2004). Gray matters: Where are the technical com-
municators in research and design for aging audiences? IEEE
Transactions on Professional Communication, 47, 157–170.
doi:10.1109/TPC.2004.833687

Liu, C., Kemper, S., & McDowd, J. (2009). The use of illustration
to improve older adults’ comprehension of health-related informa-
tion: Is it helpful? Patient Education and Counseling, 76, 283–288.
doi:10.1016/j.pec.2009.01.013

Loos, E. F. (2012). Senior citizens: Digital immigrants in their own country?
Observatorio, 6(1), 1–23.

Mårtensson, L., & Hensing, G. (2012). Health literacy–a heterogeneous
phenomenon: A literature review. Scandinavian Journal of Caring
Sciences, 26, 151–160. doi:10.1111/j.1471-6712.2011.00900.x

Mather, M., & Carstensen, L. L. (2005). Aging and motivated cogni-
tion: The positivity effect in attention and memory. Trends in Cognitive
Sciences, 9, 496–502. doi:10.1016/j.tics.2005.08.005

Mather, M., & Knight, M. (2005). Goal-directed memory: The role of cog-
nitive control in older adults’ emotional memory. Psychology and Aging,
20, 554–570. doi:10.1037/0882-7974.20.4.554

Mayer, R. E. (1999). Multimedia aids to problem-solving trans-
fer. International Journal of Educational Research, 31, 611–623.
doi:10.1016/S0883-0355(99)00027-0

McCray, A. T. (2005). Promoting health literacy. Journal of the
American Medical Informatics Association, 12, 152–163. doi:
10.1197/jamia.M1687

McGuire, L. C. (1996). Remembering what the doctor said: Organization
and adults’ memory for medical information. Experimental Aging
Research, 22, 403–428. doi: 10.1080/03610739608254020

McInnes, N., & Haglund, B. J. A. (2011). Readability of online health infor-
mation: Implications for health literacy. Informatics for Health and Social
Care, 36, 173–189. doi: 10.3109/17538157.2010.542529

Monahan, J. L. (1995). Thinking positively: Using positive affect when
designing health messages. In E. Maibach & R. Parrot (Eds.), Designing
health messages: Approaches from communication theory and public
health practice. (pp. 81–98). Thousand Oaks, CA: Sage.

Money, A. G., Lines, L., Fernando, S., & Elliman, A. D. (2011).
E-government online forms: Design guidelines for older adults in
Europe. Universal Access in the Information Society, 10, 1–16.
doi:10.1007/s10209-010-0191-y

Morrell, R. W. (Ed.). (2002). Older adults, health information, and the
World Wide Web. Mahwah, NJ: Lawrence Erlbaum Associates.

Morrell, R. W., & Park, D. C. (1993). The effects of age, illustra-
tions, and task variables on the performance of procedural assembly
tasks. Psychology and Aging, 8, 389–399. doi:10.1037//0882-7974.
8.3.389

Morrow, D. G., Hier, C. M., Menard, W. E., & Leirer, V. O. (1998). Icons
improve older and younger adults’ comprehension of medication infor-
mation. Journals of Gerontology Series B: Psychological Sciences and
Social Sciences, 53, P240–P254. doi:10.1093/geronb/53B.4.P240

Paivio, A. (1971). Imagery and verbal processes. New York, NY: Lawrence
Erlbaum Associates.

Park, S., & Lim, J. (2004). The effect of graphical representation
on learner’s learning interest and achievement in multimedia learn-
ing. Chicago, IL: Association for Educational Communications and
Technology.

Park, S., & Lim, J. (2007). Promoting positive emotion in multimedia learn-
ing using visual illustrations. Journal of Educational Multimedia and
Hypermedia, 16, 141–162.

Parrott, R., Raup Krieger, J., Silk, K., & Egbert, N. (2008). Aging adults
and online cancer information: Promises and pitfalls in an era of genomic
health care. In L. Sparks, H. O’Hair, & G. Kreps (Eds.), Cancer,
communication and aging (pp. 47–66). New York, NY: Hampton Press.

Silliman, R. A., Troyan, S. L., Guadagnoli, E., Kaplan, S. H., & Greenfield,
S. (1997). The impact of age, marital status, and physician-patient inter-
actions on the care of older women with breast carcinoma. Cancer,
80, 1326–1334. doi:10.1002/(SICI)1097-0142(19971001)80:7<1326::
AID-CNCR20>3.0.CO;2-8

Statistics Netherlands. (2011). Ouderen maken een inhaalslag op het
internet [Elderly catching up on the Internet]. Retrieved from http://
www.cbs.nl/nl-nl/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/
archief/2011/2011-3537-wm.htm

Staudinger, U. M., & Bluck, S. (2001). A view on midlife development
from life-span theory. In M. E. Lachman (Ed.), Handbook of midlife
development (pp. 3–39). New York, NY: John Wiley & Sons.

Van der Meulen, N., Jansen, J., Van Dulmen, S., Bensing, J., & Van Weert,
J. (2008). Interventions to improve recall of medical information in can-
cer patients: A systematic review of the literature. Psycho-Oncology, 17,
857–868. doi:10.1002/pon.1290

Van Weert, J., Van Noort, G., Bol, N., Van Dijk, L., Tates, K., &
Jansen, J. (2011). Tailored information for cancer patients on the inter-
net: Effects of visual cues and language complexity on information
recall and satisfaction. Patient Education and Counseling, 84, 368–378.
doi:10.1016/j.pec.2011.04.006

Vilhauer, R. P. (2009). Perceived benefits of online support groups for
women with metastatic breast cancer. Women & Health, 49, 381–404.
doi:10.1080/03630240903238719

World Health Organization. (2011). 10 Facts on ageing and the life
course. Retrieved from http://www.who.int/features/factfiles/ageing/en/
index.html

D
ow

nl
oa

de
d 

by
 [

U
V

A
 U

ni
ve

rs
ite

its
bi

bl
io

th
ee

k 
SZ

] 
at

 0
6:

39
 1

7 
A

pr
il 

20
14

 

http://repository.kwfkankerbestrijding.nl/PublishingImages/KWF%20Kanker%20in%20Nederland%202020_zonder%20cover.pdf
http://repository.kwfkankerbestrijding.nl/PublishingImages/KWF%20Kanker%20in%20Nederland%202020_zonder%20cover.pdf
http://repository.kwfkankerbestrijding.nl/PublishingImages/KWF%20Kanker%20in%20Nederland%202020_zonder%20cover.pdf
http://www.cbs.nl/NR/rdonlyres/D7D8F678-F22B-445F-8A6F-A635D376A344/0/2011demografievandevergrijzingart.pdf
http://www.cbs.nl/NR/rdonlyres/D7D8F678-F22B-445F-8A6F-A635D376A344/0/2011demografievandevergrijzingart.pdf
http://www.afhayes.com/public/process2012.pdf
http://www.afhayes.com/public/process2012.pdf
http://www.cbs.nl/nl-nl/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/archief/2011/2011-3537-wm.htm
http://www.cbs.nl/nl-nl/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/archief/2011/2011-3537-wm.htm
http://www.cbs.nl/nl-nl/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/archief/2011/2011-3537-wm.htm
http://www.who.int/features/factfiles/ageing/en/index.html
http://www.who.int/features/factfiles/ageing/en/index.html
http://repository.kwfkankerbestrijding.nl/PublishingImages/KWF%20Kanker%20in%20Nederland%202020_zonder%20cover.pdf
http://repository.kwfkankerbestrijding.nl/PublishingImages/KWF%20Kanker%20in%20Nederland%202020_zonder%20cover.pdf
http://repository.kwfkankerbestrijding.nl/PublishingImages/KWF%20Kanker%20in%20Nederland%202020_zonder%20cover.pdf
http://www.cbs.nl/NR/rdonlyres/D7D8F678-F22B-445F-8A6F-A635D376A344/0/2011demografievandevergrijzingart.pdf
http://www.cbs.nl/NR/rdonlyres/D7D8F678-F22B-445F-8A6F-A635D376A344/0/2011demografievandevergrijzingart.pdf
http://www.afhayes.com/public/process2012.pdf
http://www.afhayes.com/public/process2012.pdf
http://www.cbs.nl/nl-nl/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/archief/2011/2011-3537-wm.htm
http://www.cbs.nl/nl-nl/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/archief/2011/2011-3537-wm.htm
http://www.cbs.nl/nl-nl/menu/themas/vrije-tijd-cultuur/publicaties/artikelen/archief/2011/2011-3537-wm.htm
http://www.who.int/features/factfiles/ageing/en/index.html
http://www.who.int/features/factfiles/ageing/en/index.html

	ABSTRACT
	COGNITIVE AND AFFECTIVE ILLUSTRATIONS
	The Effects of Illustrations on Website Satisfaction
	The Effects of Illustrations on Recall of Cancer-Related Information

	METHODS
	Design
	Pretest Illustrations
	Procedure
	Measures
	Statistical Analysis

	RESULTS
	Sample Characteristics
	Website Satisfaction
	Recall of Cancer-Related Information

	DISCUSSION
	REFERENCES

