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Abstract

Background: Patients with cancer increasingly use the internet to seek health information. However, thus far, research treats
web-based health information seeking (WHIS) behavior in arather dichotomous manner (ie, approaching or avoiding) and fails
to capture the dynamic nature and evolving motivationsthat pati ents experience when engaging in WHI S throughout their disease
trajectory. Insights can be used to support effective patient-provider communication about WHIS and can lead to better designed
web-based health platforms.

Objective: This study explored patterns of motivations and emotions behind the web-based information seeking of patients
with cancer at various stages of their disease trajectory, as well as the cognitive and emotional responses evoked by WHIS viaa
scenario-based, think-aloud approach.

Methods: In total, 15 analog patients were recruited, representing patients with cancer, survivors, and informal caregivers.
Imagining themselves in 3 scenarios—prediagnosis phase (5/15, 33%), treatment phase (5/15, 33%), and survivor phase (5/15,
33%)—patients were asked to search for web-based health information while being prompted to verbalize their thoughts. In total,
2 researchers independently coded the sessions, categorizing the codes into broader themes to comprehend analog patients
experiences during WHIS.

Results: Overarching motives for WHIS included reducing uncertainty, seeking reassurance, and gaining empowerment. At
the beginning of the disease trajectory, patients mainly showed cognitive needs, whereas this shifted more toward affective needs
in the subsequent disease stages. Analog patients WHI'S approaches varied from exploratory to focused or a combination of
both. They adapted their search strategy when faced with challenging cognitive or emotional content. WHIS triggered diverse
emotions, fluctuating throughout the search. Complex, confrontational, and unexpected information mainly induced negative
emotions.

Conclusions:  This study provides valuable insights into the motivations of patients with cancer underlying WHIS and the
emotions experienced at various stages of the disease trajectory. Understanding patients’ search patternsis pivotal in optimizing
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web-based health platformsto cater to specific needs. In addition, these findings can guide cliniciansin accommodating patients
specific needs and directing patients toward reliable sources of web-based health information.

(IJMIR Infodemiology 2025;5:€59625) doi: 10.2196/59625
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Introduction

Background

Patients with cancer increasingly use web-based platforms to
seek information about their diagnosis, treatment, and
implications thereof in the short and long term. In the
Netherlands, 85% of patientswith cancer usetheinternet [1,2],
arate comparable to that in most Asian countries[3] and other
European countries [4,5]. The internet offers a wealth of
information that can be readily accessed. It provides practically
limitless opportunitiesfor finding hedlth information and support
from both lay and expert perspectives, making it a highly
popular source of information for many patients.

Within the context of cancer, patients web-based health
information seeking (WHIS) behaviors have been explained
through theories of coping behavior. Most often, cancer
literature on information-seeking patterns revolves around
coping behaviors such as monitoring and blunting. Studies
suggest that most patients manage health threats by proactively
seeking information, abehavior referred to as monitoring coping
style, whereas others choose to avoid information and opt for
distraction, known as blunting coping style [6,7]. However,
some studiesindicate that the WHIS behaviors of patientswith
cancer could be explained via a broader range of approaches
than merely through theories of coping behavior [8-10]. For
instance, patients with cancer could also differ in their choices
regarding the kind, quantity, and origins of the sought
information, as well as the strategies used for information
management. These approaches are based on patients
perceptions of self-care, which meansthat patientsvary intheir
WHIS based on what they need to adequately take care of
themselves [10]. In addition, the reasons behind seeking
information and emotional support on the web are contingent
on how patients use the internet [9].

Another factor that could explain variationsin how people use
theinternet is patients' disease and treatment stage—which may
predict different needs concerning the type and amount of
information[11,12]. However, studiesinvestigating WHIS and
particularly the motives to engage in WHIS often treat the
behavior as a one-time event. By treating WHIS as a one-time
event, researcherstend to overlook the dynamic nature of health
information needs and fail to capture the evolving motivations
that patients experience throughout their disease tragjectory.
Considering that searching for health information is a rather
longitudinal behavior, especialy for patients moving through
different stages of the disease trgjectory, alongitudina lensis
required when studying WHIS [11].

https://infodemiol ogy.jmir.org/2025/1/e59625

In addition to the different phases in the disease trajectory
influencing how patients use the internet, WHIS may also vary
depending on patients motives for going on the web. For
example, patients may do so to address their cognitive (ie, the
need for understanding) and affective (ie, the need to be
understood) needs[13]. Cognitive needs (eg, engaging with the
internet to enhance preparedness and comprehension of the
information provided during a consultation or to validate or
challenge the information offered by the provider) will lead to
diverse forms of WHIS compared to affective needs (eg, using
the internet for peer interaction). In other words, patients
specific goal s regarding information seeking could also impact
their search queries [13]. However, these motives are often not
sufficiently taken into account when studying WHI'S behavior.

Finally, in the period between diagnosis and cure or remission,
patients often experience a range of emotions, including (but
not limited to) uncertainty, hope, fear, and anxiety. These
feelings and emotions are important motivators for many
patients to seek out information to cope with their illness [14].
For example, when just diagnosed with cancer, individuals
might be concerned about the unpredictable aspects of the
disease, leading them to search for information to better manage
and cope with their newly discovered illness. Apart from
instigating patients WHIS behavior, these emotions may also
influence decisions to continue, expand, or terminate WHIS
[10,14-16]. Earlier qualitative studies have identified various
WHI S patterns and the emotions associated with them, ranging
from intense to guarded information seeking [10,16,17]. While
all participants in these studies expressed a desire for basic
information about their diagnosis, they also exhibited diversity
intheir motivationsfor seeking cancer information; the emotions
experienced; and the nature, quantity, and sources of the sought
information, along with the strategies used to manage this
information. However, interviews rely on patients’ subjective,
retrospective reporting and, therefore, do not provide a
comprehensive overview of WHIS behavior.

Hence, it isthusfar largely unknown how various motives and
emotions guide WHI'S behavior in various phases of the cancer
disease trajectory, whereas such insights can lead to better
designed web-based health platforms catering to patients
changing requirements and supporting them effectively
throughout their health journey. In addition, having a
comprehensive understanding of how patients navigate
information acquisition on theinternet iscrucia for establishing
effective patient-provider communication that accommodates
patients' specific needs. These insights may also make health
care providers aware of the potential impact that WHIS has on
patients and, consequently, on the consultation.
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Objectives

Studying the impact of motives and emotions on
informati on-seeking behavior during the disease trgjectory poses
several challenges that have not been taken into account in
previousstudies. First, asmost WHIS occursin private settings,
such as a home, most of these studies use data collection
methodsthat rely on patients’ subjective, retrospective reporting,
such as surveys, focus groups, and interviews. Using these
retrospective methods presents significant drawbacks, including
recall bias, which may lead to inaccurate results [18]. In
particular, information collected before or during diagnosis is
considered challenging asthis often entailsa short and stressful
period for many patients [19]. New research methods such as
the think-aloud method enable participants to verbalize what
they are thinking and doing while performing a certain task
[20]; this alows researchers to observe patients WHIS more
precisely. This includes assessing attention to web-based
information, choices made while selecting information, and
people's thoughts and feelings evoked during exposure to
information [21]. When combining the think-al oud method with
vignettes representing different scenarios at various stages of
the disease trajectory, research has the potential to provide a
more comprehensive and naturalistic view on the WHIS of
patients with cancer. Therefore, this study aimed to explore
patterns of motivations and emotions behind the web-based
information seeking of patients with cancer at different stages
of their diseasetrgjectory, aswell asthe cognitive and emotional
responses evoked via a scenario-based, think-aloud approach.
This study adopted a unique explorative approach by observing
analog patients (ie, patients or heathy participants putting
themselves in the position of apatient [22]) asthey engaged in
WHI S during different phases of their disease trajectory.

Methods

Study Design, Setting, and Population

We used a scenario-based, think-aloud approach followed by a
semistructured interview to obtain more in-depth information
regarding analog patients' search strategy, their reasoning and
emotions behind this strategy (ie, motives), and the emotions
experienced throughout. To increase feasibility and for ethical
reasons, we decided to rely on analog patients (patients or
healthy participants who are asked to imagine themselves in
the role of the patients), who are considered valid proxies for
clinical patients [23,24]. The COREQ (Consolidated Criteria
for Reporting Qualitative Research) guidelines were used to
report the methods (Multimedia Appendix 1).

Analog patients were recruited from alocal panel of patients
with cancer, survivors, and their informal caregivers who were
willing to participate in scientific research on patient-provider
communication and health information provision [25]. In this
way, we ensured that the analog patients had some personal
experience with cancer. Via email, panel members were
informed about the study purpose and invited to complete a
screening questionnaire to establish their eigibility, that is,
whether they were aged >18 years, had previously used the
internet to search for health information, and owned acomputer
or laptop with internet connection. The screening questionnaire
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also included panel members age, gender, and educational
attainment to allow for purposive sampling based on these
characteristics as research shows that individuals differing in
these characteristics navigate the web differently and differ in
information needs [26]. In addition, we strived for diversity in
relation to cancer experience (eg, “1 have (had) cancer” or “My
partner has (had) cancer”), cancer type, and frequency of using
theinternet for health information in the previousyear (eg, “1-5
times,” “6-10 times,” “11-30 times,” or “more than 30 times”).

Intotal, 75 panel membersindicated an interest in participating.
Of these 75 members, we invited 34 (45%) individuals based
on purposive sampling to take part in the scenario-based,
think-aloud study. Eventualy, of the 34 individuals, 5 (15%)
participated in the pilot study, and 15 (44%) participated in the
think-aloud sessions, 5 (33%) for each scenario. Among the 34
individuals, there were 9 (26%) nonresponses, 1 (3%) failed
recording, and 4 (12%) who opted out.

Procedure

The scenario-based, think-aloud sessions were conducted
between May 2021 and December 2021 by 3 researchers (PK,
FH, and an undergraduate student). PK and the student have a
health communication background, and FH has ahealth science
and health care management background. PK is trained in
qualitative research. Due to the COVID-19 pandemic, the
sessionswere held on the web using videoconferencing software
(ie, Zoom [Zoom Video Communications] or Microsoft Teams
[Microsoft Corp]) and were recorded with video. Anal og patients
could participate in the sessions from the comfort of their home
while using their own devices, thereby enhancing ecological
validity.

We used aprotocol for the scenario-based, think-al oud sessions,
including a semistructured interview guide. This protocol was
pilot-tested with 15% (5/34) of the anal og patients. On the basis
of the pilot, we decided to develop a video tutorial explaining
the think-aloud procedure and a written manual explaining the
use of the videoconferencing software (eg, “How do | share my
screen?’). We aso adapted the interview guide by adding
guestions focusing on analog patients’ explanations of and
reflections on their WHIS behavior (Multimedia Appendix 2).
Participating analog patients received an email including an
information letter and the video tutorial.

At the start of each session, the researcher explained the nature
of the scenario-based, think-aloud method to the anal og patients
and asked for their personal experience with WHIS. Then, to
become familiar with the process of thinking aloud, the analog
patients were presented with apractical task (ie, to find arecipe
for apie or a cake containing apples) [27].

After familiarizing the analog patients with the think-aloud
procedure, the researcher asked them to imagine themselvesin
one of the three following scenarios: (1) being an individual
who experienced symptoms that could point toward
non-Hodgkin lymphoma(NHL), hereinafter referred to asanalog
prediagnostic patient; (2) being apatient who is about to receive
treatment for NHL, hereinafter referred to as anal og patient with
cancer; or (3) being a survivor of NHL 2 months after having
finished treatment, hereinafter referred to as analog survivor of
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cancer (Multimedia Appendix 3). We use the general term
analog patients when referring to 2 or 3 scenarios.

Each scenario was based on real patient experiences that were
reported in blogs and discussion groups of the largest
cancer-related websitein the Netherlands [ 28] and wasreviewed
by asurvivor of cancer to optimize externa validity [29]. Analog
patients were assigned to the scenario that was most appropriate
given their health status and relationship to cancer.

To enhance identification, anal og patients were asked to report
in their own words what they had just heard in the scenario. In
addition, the researcher asked analog patients to discuss any
thoughts or feelings that were evoked by the scenario and score
their stress, anxiety, worries about cancer, hope, and uncertainty
on an 11-point thermometer-style scale (O=not at all; 10=an
extreme amount). Next, analog patients were asked to go on the
web imagining themselves as the described patient in the
scenario. While performing the various tasks, analog patients
were asked to share their screen. The researcher instructed
analog patients to indicate when they wanted to stop their
web-based search. If analog patients fell silent during the
on, the researcher reminded them to voice their thoughts.

After the think-aloud process, a short semistructured interview
was conducted in which the researchers probed for analog
patients’ motives (eg, what made them choose particular search
terms or why they decided to end their search) and their
satisfaction with the content (Multimedia Appendix 2). Each
interview session ended with a questionnaire assessing the
analog patients coping style (Dutch Threatening Medical
Situations Inventory [30,31]), uncertainty intolerance (Dutch
version of the short Intolerance of Uncertainty Scale [32]),
information needs [33], and eHealth literacy (Dutch eHealth
Literacy Scale [34]). These measures were used to be able to
describe the sample.

Data Analysis

In total, 2 coders (FH and PK) first familiarized themselves
with the data by watching the recordings and reading the
interviewer field notes. Second, they independently selected
and transcribed parts of each recording that seemed relevant to
the research questions (eg, motives and emotions related to
WHI S and search strategies). During the analysis, they focused
on the analog patients' actions (observations), their verbalized
thoughts during the scenario-based, think-aloud process (what
they did vs what they said), and their reflections (interview).
What was considered relevant was first discussed with a third
team member (AL). Third, the coders independently double
coded al relevant fragments. Fragmentswere coded inductively
based on the sensitizing concepts as discussed in theintroduction
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(ie, emotions and motivesto seek web-based health information,
search strategy used, and type of emotions evoked). During the
observations, the coders closely examined the search termsused
by the analog patients and the content viewed to deduce the
anal og patients’ underlying motives. Fourth, the codersmet and
discussed their codes after each session to reach an agreement
on the coding scheme together with athird team member (AL).
Fifth, after completion of the coding process, the codes were
aggregated into potential overarching themes and subthemes
through comparisons and discussion between the coders. To
improve reliability, validity, and generalizability, the results
were substantiated using vivid quotes, and a continuous process
of reflection and discussion among the coauthors (FH, PK, AL,
and ES) was used. To improve the readability of the overall
analysis (N=15), we decided to use the term most when the
analysis applied to >10 anal og patients, several when it applied
to between 5 and 10 anal og patients, and somewhen theanalysis
applied to <5 analog patients. For scenario-specific analysis
(5/15, 33%), we decided to use the term most when the analysis
applied to 3 or 4 analog patients and the term some when the
analysis applied to 2 analog patients.

Ethical Consider ations

The Amsterdam School of Communication Research Ethical
Review Board approved this study at the University of
Amsterdam (ethics approval code: 2021-PC-13493). Informed
consent was verbally obtained from analog patients at the start
of the scenario-based, think-aloud session. Analog patients
could withdraw their consent at any time. The data could not
be anonymized as the think-aloud interviews were video
recorded. The data are saved on a secured drive of the
Amsterdam University Medical Center. No compensation was
provided to the participants.

Results

Sample Characteristics

Among the 15 participating anal og patients (n=9, 60% women
and n=6, 40% men), the ages ranged from 28 to 72 years (mean
56.9, SD 12.5 years). Most were former patients with cancer
and reported having used the internet for seeking health
information >6 timesin theforegoing year. Intotal, the sessions
lasted between 25 and 70 minutes, and the web-based search
lasted between approximately 6 and 26 minutes. The number
of web pages visited ranged from 3 to 15 per session, and
changesin search termsranged from 1 to 16 per session. Table
1 shows the sample characteristics, and Tables 2-4 provide
descriptions of the individual search sessions.
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Prediagnosis stage (n=5)

Treatment stage (n=5)

Survivor stage (n=5)

Total

Age (y), mean (SD; range)
Gender, n (%)

59.6 (8.1; 51-72)

54.6 (14.9; 28-63)

56.4 (15.7; 29-66)

56.9 (12.5; 28-72)

Woman 3(60) 3(60) 3(60) 9 (60)
Man 2 (40) 2 (40) 2 (40) 6 (40)
Educational level, n (%)2
Low 1(20) 1(20) 1(20) 3(20)
Middle 0(0) 1(20) 2 (40) 3(20)
High 4(80) 3(60) 2 (40) 9 (60)
Relationship to cancer, n (%)
Having cancer 0(0) 2 (40) 1(20) 3(20)
Having had cancer 2 (40) 3(60) 4(80) 9 (60)
Having arelative with cancer 3(60) 0(0) 0(0) 3(20)
Freguency of web-based health information seeking in the previous year, n (%)
1-5 times 3(60) 2 (40) 1(20) 6 (40)
6-10 times 1(20) 0(0) 2 (40) 3(20)
11-30 times 0(0) 3(60) 1(20) 4(27)
>30 times 1(20) 0(0) 1(20) 2(13)

Uncertainty intolerance score, mean (SD;
range)

eHEALSP score, mean (SD; range)

36.2 (7.9; 25-46)

34.6 (3.8; 31-40)

31.8 (9.4; 24-47)

34.0 (5.3; 27-40)

25.6 (7.4; 15-36)

36.6 (2.1; 34-39)

31.2(8.9; 15-47)

35.1 (3.8; 27-40)

M onitoring coping style score, mean (SD; 11.8(2.6; 8-15) 13.0(2.3; 10-15) 8.2(1.3; 6-9) 11.0(2.9; 6-15)
range)
Information preference, n (%)
“1 want to know as much as possible, both 4 (80) 4 (80) 3(60) 11(73)
positive and negative information.”
“1 want to know as much as possible, both 1 (20) 1(20) 1(20) 3(20)
positive and negative information, but in a
dosed way (little by little).”
“1 want mainly positive information.” 0(0) 0(0) 1(20) 1(7)
“1 don’t need to know that much.” 0(0) 0(0) 0(0) 0(0)

3_ow: secondary education; middle: senior general secondary education, secondary vocational education, and preuniversity education; high: college or

university.
PeHEALS: eHedlth Literacy Scale.
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Table 2. Characteristics of the participants and search sessions in the prediagnosis phase.
Participant SO1 ~ Participant SO5  Participant SO6 Participant SO8 Participant S10 Values, mean
(SD)
Age (y) 61 51 54 60 72 59.6 (8.1)
Gender Man Woman Man Woman Woman _a
Educational leval® High High High Low High —
Search time 15min52s 8min57s 16 min51s 6minlls 7min55s 11 min9s(4min
515s)
Timeschangingsearch 9 4 8 4 1 5.2(3.3)
terms, N
Sear ch engine used Google Google Google Google Google —
Total web pagesvisited, 5 9 9 3 5 6.2 (2.7)
N
Uncertainty intolerance 35 34 41 46 25 36.2(7.9)
score®
eHealth literacy scored 33 32 37 31 40 34.6 (3.8)
Monitoring coping style 11 8 15 12 13 11.8(2.6)
score®
Thermometer score
Feelings of stressand 7 6.5 8 7 5 6.7 (1.1)
anxiety
Worries about cancer 7 75 6 55 5 6.2 (1.0)
Hope — — — — — —
Uncertainty 7 75 8 6 10 7.7 (15)
@Not applicable.

B ow: secondary education; middle: senior general secondary education, secondary vocational education, and preuniversity education; high: college or

university.

CUncertainty intolerance was measured using the Intolerance of Uncertainty Scale. Total sum scores can range from 12 to 60. A higher score indicates
ahigher level of intolerance of uncertainty.

dSeh‘-perceived eHealth literacy was measured using the eHealth Literacy Scale (EHEALS). Scores on the eHEALSS are summed and can range from 8
to 40, with higher scores representing higher self-perceived eHealth literacy.

“Monitoring coping style was measured using the Threatening Medical Situations Inventory. Scores are based on the sum of items and can range from

310 16. A higher score means a higher monitoring coping style.

fAnal og patients were asked before the search session to score feelings of stress and anxiety (thermometer 1), worries about cancer (only for the first
scenario), hope (only for the second and third scenarios; thermometer 2), and uncertainty (thermometer 3) on an 11-point thermometer-style scale (O=not
at all; 10=an extreme amount).
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Table 3. Characteristics of the participants and search sessions in the treatment phase.
Participant S23  Participant S24  Participant S25 Participant S27 Participant S28 Values, mean
(SD)
Age (years) 61 62 63 59 28 54.6 (14.9)
Gender Woman Man Woman Woman Man _a
Educational leval® Low High High Middle High —
Search time 9min55s 13min40s 16 min34s 24min55s 16 min35s 16min19s(5
min 31s)
Timeschangingsearch 5 5 9 11 9 7.8(2.7)
terms, N
Sear ch engines used Google Googleand Mi-  Google, Firefox, Google Google —
crosoft Bing and Norton Safe
Search
Total web pagesvisited, 5 3 10 11 9 7.6(3.4)
N
Uncertainty intolerance 32 32 24 47 24 31.8(9.4)
score®
eHealth literacy scored 36 40 30 36 27 34 (5.3
Monitoring coping style 15 15 10 14 11 13(2.3)
score®
Thermometer scorel
Feelings of stressand 7 8 7 9 8 7.8 (0.8)
anxiety
Worries about cancer — — — — — —
Hope 9 3 95 4 45 6(3.0)
Uncertainty 8 85 2 9 55 6.6 (2.9)
@Not applicable.

BL ow: secondary education; middle: senior general secondary education, secondary vocational education, and preuniversity education; high: college or

university.

CUncertainty intolerance was measured using the Intolerance of Uncertainty Scale. Total sum scores can range from 12 to 60. A higher score indicates
ahigher level of intolerance of uncertainty.

dSeh‘-perceived eHealth literacy was measured using the eHealth Literacy Scale (EHEALS). Scores on the eHEALS are summed and can range from 8
to 40, with higher scores representing higher self-perceived eHealth literacy.

“Monitoring coping style was measured using the Threatening Medical Situations Inventory. Scores are based on the sum of items and can range from
310 16. A higher score means a higher monitoring coping style.

fAnal og patients were asked before the search session to score feelings of stress and anxiety (thermometer 1), worries about cancer (only for the first
scenario), hope (only for the second and third scenarios; thermometer 2), and uncertainty (thermometer 3) on an 11-point thermometer-style scale (O=not
at all; 10=an extreme amount).
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Table 4. Characteristics of the participants and search sessions in the survivor phase.
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Participant S32  Participant S34  Participant S35 Participant S36 Participant S37 Values, mean
(SD)
Age(y) 66 63 66 29 58 56.4 (15.7)
Gender Woman Man Man Woman Woman _a
Educational leval® Low High High Middle Middle —
Search time 15minlls 21 min40s 8min40s 25min55s 23min35s 19min00s (7
min 01 s)
Timeschangingsearch 6 16 4 13 8 9.4 (5.0)
terms, N
Sear ch engines used Microsoft Bing ~ Googleand Mi-  Google Microsoft Bing Google —
crosoft Bing

Total web pagesvisited, 8 13 4 15 12 10.4 (4.4)
N
Uncertainty intolerance 25 26 15 26 36 25.6 (7.4)
scor e
eHealth literacy scored 38 39 34 37 35 36.6 (2.1)
Monitoring coping style 9 6 9 9 8 82(1.3
score®
Thermometer score'

Feelings of stressand 5 8 6 35 8 6.1(1.9)

anxiety

Worries about cancer — — — — — —

Hope 3 6.5 8 10 8 7.1(2.6)

Uncertainty 7.5 6 0 5 9 55(3.4)

3ot applicable.

BLow: secondary education; middle: senior general secondary education, secondary vocational education, and preuniversity education; high: college or

university.

CUncertainty intolerance was measured using the Intolerance of Uncertainty Scale. Total sum scores can range from 12 to 60. A higher score indicates

ahigher level of intolerance of uncertainty.

dSelf-perceived eHealth literacy was measured using the eHealth Literacy Scale (EHEALS). Scores on the eHEALS are summed and can range from 8

to 40, with higher scores representing higher self-perceived eHealth literacy.

EMonitoring coping style was measured using the Threatening Medical Situations Inventory. Scores are based on the sum of items and can range from

3to 16. A higher score means a higher monitoring coping style.

fana og patients were asked before the search session to score feelings of stress and anxiety (thermometer 1), worries about cancer (only for the first
scenario), hope (only for the second and third scenarios; thermometer 2), and uncertainty (thermometer 3) on an 11-point thermometer-style scale (O=not

at all; 10=an extreme amount).

Start of the Search Session

Anaog patients reported starting their search session with
various associations and reactions evoked by the scenario. For
example, in the scenario in which they were experiencing
symptoms, analog prediagnostic patients were immediately
worried about cancer or felt alarmed by specific symptoms.
Thiswasreflected in their search terms, showing a predominant
focus on searching for information about these symptoms. This
was also reflected in their thoughts as patients expressed concern
about the symptoms. Whenever the general practitioner in the
scenario showed concern, analog patients more often showed
signs of feeling distressed:

https://infodemiol ogy.jmir.org/2025/1/e59625

Theword tumor immediately popsinto my mind. This

is serious. These are symptoms | would not trust.

[S01; analog prediagnostic patient]

You do not immediately think the best, especially

sweating attacks and weight loss are warning signs.

[S05; analog prediagnostic patient]
Most analog patients with cancer assigned to the scenario of
undergoing cancer treatment started their search by expressing
fear about the upcoming challenges, particularly the
apprehension of chemotherapy, and harboring doubts about the
effectiveness of the treatment. The aggressive nature of NHL
added to their anxiety, with a lack of optimistic information
causing visible distress and confusion about the treatment
process:
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| am scared of what’'s coming and scared of the
chemo. And | am not so hopeful because of my doubt
whether the treatment will work. [S27; anal og patient
with cancer]

Despite these negative emations, some analog patients with
cancer till remained combative or hopeful:

Damn, | have cancer again, now | have to have
another treatment, but well | amgoing for it, because
I am far from finished living. [S25; analog patient
with cancer]

This fear was also reflected in their search, with all analog
patientswith cancer being prone to mainly focus on using search
wordsthat were used in the scenario ((aggressive) non-Hodgkin
and R-CHOP [rituximab, cyclophosphamide,
hydroxydaunorubicin, oncovin, and prednisone regimen).

Finally, those who were allocated to the survivor case (“analog
survivors of cancer”) generally voiced uncertainty at the
beginning of the search about whether the cancer was definitely
gone. They showed concerns about cancer recurrence and
recovery and were somewhat skeptical about recovery:

Should | really be happy with being cancer-free?
What if it comes back? Before this, | had not felt
anything. Now, | do not know what | should and
should not feel anymore. [S32; analog survivor of
cancer]

Huijgens et a

Analog survivors of cancer voiced that, most of all, they wanted
to return to their normal lives before the diagnosis and,
accordingly, started with search terms related to this desire to
get back to the normality of their lives (eg, out of cancer
treatment, what now?).

Search Motives

Overview

On the basis of the search strategies observed and the thoughts
voiced, we were able to distinguish 3 overarching motives
guiding patients WHIS. These overarching motives were
prevalent regardless of the allocated stage in the disease
trgjectory. Each overarching motive was expressed differently
throughout the various disease stages (Figure 1). Thefirst motive
was uncertainty reduction to cope with the anxiety and health
threats as most anal og patients started their search by expressing
uncertai nty about what was going to happen to them. The second
motive was empowerment (ie, “the process of increasing the
capacity of individuals (or groups) to make choices and to
transform those choices into desired actions and outcomes”
[35]) as most analog patients searched content to pursue an
active role in their own care process, for example, by actively
preparing for the next consultation and looking for relevant
guestions to ask the clinician. The third motive was finding
reassurance as anal og patientswished to find content that would
give them some hope. The 3 overarching motives were not
mutually exclusive; they could go hand in hand.

Figure 1. Expressions of the 3 overarching motives for web-based health information seeking—uncertainty reduction, patient empowerment, and
reassurance—within the 3 disease stages (prediagnosis stage, treatment stage, and survivor stage). * Affective needs (ie, need to be understood).
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Motivesin the Prediagnosis Stage

Analog prediagnostic patients wanted to diminish their anxiety
and reduce their uncertainty by starting their search with
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confirming their presumptions. One analog prediagnostic patient
immediately used the search term characteristics cancer, looked
on different websites to compare symptoms, and said the
following at search onset:
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You do not know anything for sure...Apart from the

fact that | initially think it is cancer, | still want to

confirm that by searching the internet. [S10; analog

prediagnostic patient]
Furthermore, they mostly used the internet to empower
themselves by attempting to self-diagnose and prepare for the
next consultation. When trying to self-diagnose, they used
symptom-related search terms, such asfatigue, swollen glands,
(unexplained) weight loss, and night sweats. After encountering
content about possible diagnoses, some changed their search
terms to symptoms of non-Hodgkin and symptoms of cancer
while simultaneously explaining this change:

| am actually finding several causes now and cancer
is also mentioned. However, | am not quite happy
with theinformation I’ mgetting yet. But since cancer
has come up a few times, | am going to search for
symptoms of cancer, so I'm turning it [the search
terms] around now [searches for: symptoms of
cancer]. [S06; analog prediagnostic patient]
The motive empowerment was apparent in one analog
prediagnostic patient who used the search terms preparing
consult internist and read the text What can you do to prepare
for thefirst visit with an internist?:

What | would do now, because | am going to the

hospital, isthat | am going to prepare. So, | am now

going to search on prepare consult internist. | think

| amgoing to aninternist, but obviously I’m not sure

yet. [readstext on how to preparefor a visit] | would

also like to know, what are useful questions? [clicks

on other website] Okay, | have pretty much got

everything now | need to consider, only | have to go

through the 3 good questions again which | can ask

theinternist [ opens the online brochure about 3 good

questions]. [ S06; analog prediagnostic patient]
The extent to which anal og prediagnostic patientsin this phase
narrowed down their search to know their exact (possible)
diagnosis differed. Some searched various options related to
the symptoms, one settled for the likely diagnosis “cancer,”
whereas others continued their search until they had a specific
idea about the type of cancer. Those who searched for various
possible diagnoses wanted to be reassured that the symptoms
could be anything other than a serious illness such as cancer.
They tried to debunk their presumptions, as reflected in the
following observation and quote:

[reads content about causes of swollen lymph
nodes] Infection, which could also be, that makes
sense. Then | see here swollen nodes due to a systemic
disease. Then | amthinking about Lyme disease, okay.
That is different from a tumor. Autoimmune disease
is potentially on the table. | already see that swollen
nodes can be caused by many factors, which is
somewhat reassuring. [SO1; analog prediagnostic
patient]

Motivesin the Treatment Stage

Analog patientswith cancer mostly appeared to use the internet
to answer their remaining questions to reduce uncertainty.

https://infodemiol ogy.jmir.org/2025/1/e59625
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Reducing uncertainty seemed to be combined with increasing
their feeling of empowerment asthey appeared to seek for more
clarification about diagnosis and treatment. Both uncertainty
reduction and empowerment werereflected in search termssuch
as What isnon-Hodgkin lymphoma?, R-CHOP, side effects, and
immunotherapy (ie, cognitive needs). While searching these
terms, they said the following:

More than 50% of patients with an aggressive
non-Hodgkin lymphoma in an advanced stage are
cured after treatment with R-CHOP. Okay, that is
quite a lot. But, hmm, yes, the other half does not. It
is not clear to me whether the half that does not
recover remains chronically ill or simply succumbs
to death. | would liketo know that in that sense. [ S28;
analog patient with cancer]

The motive to obtain reassurance via web-based information
was reflected in analog patients with cancer using the internet
to validate whether the treatment (as being proposed in the
scenario) was indeed the right treatment for them. They
specifically searched for websites and information that would
convince them of this treatment being the best option:

And | would definitely, before starting that treatment,
request a second opinion from ancther ingtitution to
ensurethat I...um...yes, receive the correct diagnosis
or theright treatment [ searches for other hospitals].
[S24; analog patient with cancer]

One analog patient with cancer also seemed to use the internet
to obtain reassurance via socioemotional content. This was
reflected in the search term experienceswith R CHOP. Of note,
none of the analog patients with cancer used search terms
indicating a need to know more about the prognosis of NHL.

Motivesin the Survivor Stage

Analog survivors of cancer seemed to use theinternet to reduce
uncertainty only to alimited extent. When they used the internet
for that purpose, they wanted to know more about prognosis
and recurrence, as reflected in search terms such as prognosis,
late effects, and what to expect. While using these search terms,
they said the following:

Yes, you are quite uncertain about how everything
will unfold. There are till quite a few questions, and
that diminishes over time, but especially in the
beginning after that hospital period, you still have
quite a lot of questions. [S37; analog survivor of
cancer]

Analog survivors of cancer mainly used the internet to search
for socioemotional content related to pursuing an activerolein
their own recovery (ie, patient empowerment). This was
reflected in search terms regarding feelings, experiences, and
emotions (eg, uncertainty after cancer and feelings after
non-Hodgkin treatment). Pursuing an active role in their own
recovery mainly encompassed (emotional) coping and finding
acceptance (eg, returning to their normal life before diagnosis).
Apparently, to satisfy these motives, they often visited blogs of
survivors of cancer writing about feelings and experiences and
providing advice on coping with survivorship (eg, how to deal
with emotiong/fatigue/work/daily life). Some searched for
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psychologists or for recovery programs offered by patient
organizations or hospitals, which could aso be seen as an
expression of empowerment:

Not because | do not trust my own hospital, but | just
want to look further. What do other hospitals offer
their patients? I sthere anything | can take advantage
of? [S32; analog survivor of cancer]

To alesser extent, analog survivors of cancer went on the web
to seek reassurance about their future. They seemed to be
reassured when encountering people with similar experiences.
For example, one survivor stated the following:

Okay, | found something here, there are more people
like me. Shared sorrow is half sorrow. [S34; analog
survivor of cancer]

Overall WHI S Patterns

The web-based source that analog patients eventually selected
seemed to depend on their cancer-specific knowledge,
cancer-related experience, and search experience. The use of
cancer-specific knowledge and experience was reflected in
selecting familiar and well-known websites about cancer. The
use of search experience was reflected in analog patients using
strategies that they reported to prefer (eg, preferring to use the
search bar on specific websites instead of the regular search
engine or the other way around). Analog patients mentioned
different reasons for selecting content. The most prevalent
reasons were familiarity with awebsite or organization (eg, the
Dutch Cancer Society) or previous experience with a website.
Some also mentioned that they selected certain websites as part
of habitual behavior rather than for specific reasons. Notably,
anal og patients al so visited websites while voicing doubt about
their trustworthiness. It seemed that those analog patients
thought that it was more important to find information relevant
to fulfill their motivesthan looking for trustworthy information.

WHIS Approaches

In total, 2 overarching WHIS approaches could be identified:
explorative and focused. Explorative approaches consisted of
spontaneously selecting information seemingly without having
an explicit information need. Analog patients who used this
explorative approach mainly guided their searches by clicking
onreferral links and using suggestions made by search features
on Google, such as the autocomplete (a feature within Google
Search that makesit faster to complete searches that users start
to type. Google's automated systems generate predictions that
help users save time by allowing them to quickly complete the
search they already intended to do) and people also ask (a
feature within Google Search that provides userswith additional
questions related to their original search query and quick
answers to them) functions. Analog patients were considered
to use a focused approach when they seemed to search more
purposefully (ie, mainly selecting information aligned with their
verbally expressed specific information needs). For instance,
an analog prediagnostic patient searched symptoms of cancer
and exclusively selected content related to these search terms.

Unlike analog patients using an explorative approach, patients
using a focused approach only made use of Google features
when these explicitly helped them meet their self-reported
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information needs. For example, an analog patient with cancer
searched for and read information about R-CHOP and
subsequently encountered the following suggestions from the
Google feature people also ask: What does R-CHOP mean?
and What isa CHOP cure?

Several analog patients used both explorative and focused
approaches. Some started with aclearly focused search strategy
based on an information need but appeared to become
emotionally distracted by the encountered content and started
to use a more explorative approach. Others started with an
explorative approach and were triggered by specific content
that led them to adopt a new, more focused approach (eg,
understanding difficult, complex words or confirming
assumptions). In other words, information needs evolved while
searching. WHI'S approaches seemed independent of the disease
stage that analog patients were allocated to.

Dissatisfying Content

All analog patients came across dissatisfying content while
searching (in other words, content that did not satisfy the wishes
of the patients). Examples of dissatisfying content were
difficulty navigating systems on websites, cookies, or
information not being in line with search motives. When this
dissatisfying content was encountered, analog patients most
often changed their search terms or quickly moved on to other
web pages (the number of web pages visited ranged from 3 to
15 per session). Search terms were frequently changed during
asearch session (range 1-16 times per session), mostly because
of dissatisfying content:

So, I'mnot getting anywhere with thiseither, because
| don’t need to know what the cancer looks like...So
| guess I’'m not getting anywhere with this search
term, with the search things. Uhm how am | going to
do that? [S35; analog survivor of cancer]

Impact of WHIS on Emotions and Dealing With
Content

Emotions

Regardless of the stage of the disease, emotions were present
throughout the entire search process, ranging from anxiety and
worry to hope. These emotions fluctuated, and negative
emotions were often induced when confrontational, complex,
or unwanted information was found. Confrontational content
included information on symptoms suggesting cancer or thyroid
problems, information on treatment side effects such as hair
loss and nausea, or a confronting picture:

| am not happy with the image | see here. That photo
confirms the nightmare | have about chemotherapy.
Thisissomeone surrounded by nurses, being injected,
and she has no hair, so that picture embodies for me
everything that is wrong with this disease in one
image. They have succeeded very skillfully in
capturing all of that in one photo, but I do not think
that was the intention of the person who took the
photo. However, that is how it comes across at me:
the embodiment of a mountain of misery. [S27; analog
patient with cancer]
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Complex information included content containing medical
jargon, such as malignancies; cachexia; or drug names such as
rituximab, cyclophosphamide, and hydroxydaunorubicin. Most
anal og patients seemed to be affected by complex words:

Thisisgetting annoying because | already seeaword

here that | do not know at all. I'm getting a lot of

medical terms here that do not mean much to me...

[S06; analog prediagnostic patient]
Sometimes, positive emotions emerged from information that
gave hope (eg, indolent NHL more often has a chance of
recurrence than aggressive NHL). Moreover, analog patients
who doubted their own navigation skillswhile searching on the
web reported high levels of distress. Some of the anal og patients
also experienced cognitive dissonance (ie, a mental state of
having conflicting beliefs, thoughts, values, or attitudes), as
reflected in the following quote:

Everything in you saysthat it is better not to click on
it, because you don't want to know it. But if you see
the option then you just need to click on it. [S27;
analog patient with cancer]

Dealing With Emotionally Difficult Content

When encountering cognitively or emotionally difficult (or
unwanted) information, analog patients with cancer dealt with
the content in various ways. They adapted their search strategy,
ignored the information by quickly clicking away from it and
shifting toward other information, or stopped searching:

I immediately find myself with types of cancer, um...all

the hits are related to Hodgkin; [scrolling back and

forth through search results on the first Google page,

but not clicking on anything] . Yes, | find this difficult;

I think I will check the next Google pages to see what

else comes up, what comes after Hodgkin. [S01;

anal og prediagnostic patient]
Several anal og patients al so mentioned that they would normally
seek information multiple times briefly or seek a distraction
from the confronting information, such as watching Netflix or
having some tea.

End of the Search

As mentioned previously, one of the reasons to stop searching
was encountering cognitively or emotionally difficult
information (confronting, upsetting, or confusing). This was
mostly the case for analog prediagnostic patients and analog
patients with cancer. The following quote illustrates this
“overload”:

Nothing [information found] makes me happy. Yeah,
you can find information, but | believe | would make
a cup of coffee now. | cannot say I’'ma lot wiser now.
[S25; analog patient with cancer]

Another reason to stop searching was that anal og patients saw
their health care provider as a gatekeeper and their primary
source of information about their disease and treatment. During
the interview, they indicated that they preferred to talk with
their clinician to clarify the encountered information instead of
looking for more web-based information:
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| believe that thisinformation is quite overwhelming
me right now, so | would put it away for a while. And
I would talk it through first at a subsequent
consultation with my doctor before | start worrying
and assuming things that are not an issue at all...So,
I think | will stop looking for now until | have spoken
to the doctor again. It is a lot of information, and it
isalso complicated. So, | want to consult the doctor
first. [S23; analog patient with cancer]

All analog patients with cancer indicated ending their search
sessions with many unanswered questions and an increase in
uncertainty (compared to the start of the search). Unlike analog
patients with cancer, analog prediagnostic patients and analog
survivors of cancer ended their search more often with their
information needs being fulfilled, as reflected in the following
guote during the interview:

| do think it is very true. I'm at a point now where |
do think: yeah, I’'m reading this now, I'm not really
getting very comfortablewith this. | do not think there
isany point in continuing to search now. | think | am
now on a trustworthy site, and | find this a very
upsetting story now that | seethis. | cannot do much
but wait and see. | don’'t know if I'm happy I've
figured this out now... [SO1; analog prediagnostic
patient]
Compared to analog patients in other disease stages, analog
survivors of cancer ended their search most often satisfied and
with more positive emotions; they felt less uncertain and found
useful (practical) information on ways to cope with the future:

| definitely did become a bit wiser, because | can
move on: | can go to physio, psychologist and | have
a phone line which | can call. [S36; analog survivor
of cancer]

Discussion

Principal Findings

Using a comprehensive scenario-based, think-aloud approach,
we were ableto show that (1) patients’ overarching motivesfor
WHI'S were mainly to reduce uncertainty, obtain reassurance,
and increase empowerment; (2) these motives differed
depending on the disease stage (at the beginning of the disease
trajectory, patients mainly showed cognitive needs, whereas
this shifted more toward affective needs in the subsequent
disease stages); (3) analog patients WHIS approaches varied
from exploratory to focused to a combination of both; and (4)
positive (hope and reassurance) and negative (anxiety and
worry) emotional responses played an important rolein patients
search strategies.

We found 3 overarching motives (ie, reducing uncertainty,
obtaining reassurance, and increasing empowerment) for patients
to search on the web. With these findings, we not only confirm
the problem-solving model in the context of patient motivations
to go on the web throughout their illness journey but al so extend
this model. According to Wilson [36], the process of
problem-solving is the result of patients wishes to reduce
uncertainty. Patients’ uncertainty at either the prediagnosis or
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treatment phase concerned various topics, clearly showing that
these motives change over time. However, we also discovered
2 other important motives for patients to engage in a
problem-solving process, namely, reassurance and empowerment
[36]. In addition, the study’s findings revealed a potential
conflict between patient empowerment and uncertainty reduction
in the context of WHIS. When patients seek web-based
information to empower themselves, they gain a better
understanding of their situation, which could enable them to
ask informed questions to their clinicians. However, this
increased knowledge may also give rise to hew questions and
uncertainties, leading to a potential challenge in fulfilling the
motive of uncertainty reduction.

Moreover, our findings provide insightsinto the search behavior
of patients with cancer at various stages of their disease
trajectory and how these behaviors vary. In the initial phase of
prediagnosis, patients often engaged in self-diagnosis. The
results of this study extend those of previous research [9] by
showing that patients prepare for a consultation by using the
internet not only to help them formulate questions but also to
self-diagnose. Despite the popularity of this search approach,
research on self-diagnosing remains limited. In the context of
web-based self-diagnosis for minor aillments, research shows
that using the internet for self-diagnosis can be helpful as 44%
of participants achieved accurate final diagnoses after searching
theinternet compared to 11% before searching the internet [37].
Another study shows that web-based self-diagnosing has the
potential to empower patients in appraising and challenging
clinicians' advice and requesting further diagnostic procedures
[38]. However, web-based self-diagnosis can also be
counterproductive if the patient misdiagnoses themselves,
leading to unnecessary concerns. In addition, problems may
occur if patients visit their clinician with a preconceived
diagnosis, potentially causing disagreements about their
condition [39]. During the treatment phase, the search strategy
of patients with cancer focused on cognitive needs by seeking
clarification, gathering more information, and preparing.
However, we only observed a shift in search strategies toward
affective needs by seeking emotional coping resources for
dealing with the di sease after patients compl eted treatments and
were declared cancer free. In other words, at the beginning of
the disease trajectory, analog patients had mainly cognitive
needs, whereas analog survivors also showed affective needs
and used the internet for emotional support. The change from
more coghitive needsto more affective needs could be explained
using the social-cognitive processing model. According to this
model, seeking emotional support may facilitate emotional
adjustment to traumatic experiences, such as cancer diagnosis
and treatment [40]. Potentially, survivors have more mental
space to cope with the situation and reflect on what has
happened in the past months.

Our results further show that patientstend to use different search
strategies: explorative, focused, or a combination of both.
Previous research has demonstrated that individuals who are
more exploratory seekerstend to tackle unfamiliar problems by
using abroader search strategy (symptom exploration), resulting
in abroader range of new information [37]. By encountering a
broad range of information, patients are possibly confronted
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with new and unknown content, which could increasetheir level
of uncertainty [41]. Our results also suggest that an exploratory
search strategy increased the risk of being confronted with
unwanted information. On the other hand, those who are more
focused seekers tend to have a clear idea and a specific plan,
leading them to research within a limited set of results
(hypothesis testing) [37]. Such hypothesis testing can be
problematic becauseit skewstheway in which patients process
infformation and distorts their perception of redity—a
phenomenon known as confirmation bias [42]. It occurs when
patients seek, interpret, or favor information that confirmstheir
existing beliefs while ignoring or downplaying evidence that
contradictsthose beliefs[43]. Pang et al [41] argue that seekers
within one internet visit alternate between exploratory and
focused search strategies as new, unknown topics often lead to
more exploratory searches. If the topic to be searched becomes
clearer, the seeker may use amore focused approach. Our results
confirm those of this previous study by showing that patients
used both explorative and focused approaches. Some started
with a focused search but became emotionally distracted and
switched to an explorative approach. Others began exploratively
and shifted to a focused search after encountering specific
content.

Furthermore, our findings show that positive (hope and
reassurance) and negative (anxiety and worry) emotional
responses were present before, during, and after the search
sessions. On the basis of patients’ voiced thoughts and observed
behavior, we conclude that these emotionsimpacted their search
behavior. This is in line with the functionalist perspective of
emotions, which arguesthat emotional responses may motivate
peopleto behave in particular ways [44-46]. For instance, hope
isseen asamotivating forcethat helpsindividuals movetoward
desired outcomes even in the face of uncertainty [47]. It isa
future-oriented emotion as it involves visualization of positive
future situations [48], and thus, hope could explain why patients
are motivated to seek reassurance. Worry, on the other hand, is
Seen as an uncertainty-associated emotion and can increase a
patient’sdesirefor obtaining additional information [15]. Studies
show a positive relationship between worry and the perceived
need for additional information [49-51], and thus, worry could
explain why patients are motivated to reduce uncertainty by
searching for additional information. However, we also observed
that patients who were worried ignored or avoided specific
information. A possible explanation isthat hope and worry are
intertwined during WHIS [16]. Confronting or complex
information poses a threat to hope, and thus, ignoring certain
information may serve as a self-protective behavior to stay
hopeful [16].

In our study, patientsin the treatment phase were most worried
after their search session. Thisisin contrast to existing literature
indicating that perceived knowledge through web-based
information seeking decreased patients worry [15]. WHIS has
also been found to help searchers fill information voids and
enhance their coping abilities [52]. Although we did find some
comparable results for the prediagnosis and survivor phases
regarding decrease in worry and enhancing coping abilities, we
did not find this for patients in the treatment phase. A possible
explanation isthat complex or confrontational information (eg,
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jargon for medicines and treatments and intense side effects)
may haveinduced worriesin analog patientsin this phase. This
inconsistency with the existing literature could further be
explained by our design, which involved one search session
only at one specific moment rather than multiple search sessions
by one individual patient. Possibly, patients who search for
more information at multiple times will eventually be less
worried as they become more familiar with the difficult and
complex information. Therefore, future research should
investigate the longitudinal search behaviors of individual
patientsduring their disease trgjectory and the effects of multiple
shorter search sessions within a particular disease phase.

Limitationsand Strengths

First, a strength of our approach is that we not only observed
patients WHIS behaviors but ssimultaneously gained insights
into their thoughts. During the interview, the interviewer made
use of techniques such as paraphrasing and checking to clarify
the meaning of the interviewee, thereby enhancing the validity
of our findings. Thisinnovative, comprehensive scenario-based,
think-aloud approach exhibits strength in its consideration of
the intuitive nature of web-based searching while overcoming
challenges such as recal bias in retrospective methods.
However, certain limitations should be considered. Some
remarks suggested that participants may have felt limited in
their choice of search engine and might have perceived an
obligation to use a specific search platform, such as Google.
Furthermore, during the think-aloud sessions, participants did
not explore the use of social media channels (eg, Facebook,
Instagram, or Twitter [ subsequently rebranded X]). Use of social
media may have been limited as participants could perceive it
as an intrusion into their personal lives. Ancther reason could
be that these communication channels may represent more
spontaneous ways through which patients acquire unplanned
or unexpected web-based health information while scrolling
through their social media timeline [53]. The scenario-based,
think-al oud approach as used in this study does not provide any
insights in how socia media has an effect on patients WHIS
strategies, motives, and emotions. Furthermore, the relatively
small sample size used in this study calls for caution when
generalizing thefindings. It isimportant to account for variations
in patients (eHealth) literacy, education, and cultural
backgrounds [54]. Although previous research demonstrates
overlap in WHIS among patients from different countries, it
also identifies distinct country-specific differences even when
the countries have comparable welfare and health status[5]. As
this study was an explorative qualitative study, and despite our
relatively small sample size, we believe we achieved thematic
saturation during theiterative process as no new codes emerged
toward the end of our analysis. Moreover, it isimportant to bear
in mind when interpreting the findings that our sample consisted
of analog patients who were presented with a scenario. This
may have biased our results as using anal og patientsis different
from using patients with NHL. However, participants in this
study possessed preexisting familiarity with cancer; our sample
consisted of patients with cancer (other than NHL), survivors
of cancer, and informal caregivers of patientswith cancer. Thus,
this sampl€e’s strength lies in their ability to strongly identify
with the scenarios presented, which is aso reflected in their
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quotes, the emotions showed during the think-aloud process,
and their scores on the thermometers [24]. Furthermore,
participants possessed experience in web-based cancer
information seeking. Many of them were acquainted with patient
advocacy organizations, and a subset even served as
administrators for certain web-based platforms dedicated to
cancer information and peer support groups. In addition, they
had previously encountered medical terminology in the context
of their own medical conditions, thus acquiring a degree of
familiarity with medical jargon. Consequently, our samplelikely
possessed ahigher level of proficiency in navigating the internet
for cancer-related information compared to the average patient
with cancer. Despite their advanced familiarity with the subject,
the results till indicated that patients encountered difficulties
in navigating the internet and understanding medical jargon.

Practical Implications

Knowing how patientswith cancer search for web-based health
information is afirst step toward optimizing web-based health
platforms such that patients with cancer can (more) easily find
and navigate through information that fits their needs. On the
basis of the study results, there are various implications for the
development of cancer websites. First, web-based health
platforms could use less complex words and show content
warnings about confrontational prognostic or side effect—related
information on web pages. Thelatter could warn searchers about
unwanted information, which is especially relevant for
exploratory searchers. Second, websites should enable usersto
self-pace and alow for user-initiated tailoring (ie, alowing
users to tailor the information themselves based on their
information needs). For example, information should be
minimalized, with the possibility to read more if wanted (eg,
with the use of hyperlinks). Third, it should also be clear to the
user whether platforms are expert generated or peer generated
asthese platforms differ in content focusing on cognitive needs
(addressing the needs of analog prediagnostic patients and
analog patients with cancer) and affective needs (addressing
the needs of analog survivorsof cancer) [13]. Inthe Netherlands,
multiple cancer platforms already make use of such features,
which patients in our sample experienced as convenient. In
addition to these implications for websites, another important
finding is that patients see their health care providers as their
primary source of information when it comes to their disease
and treatment. Patientsindicated that they had variousremaining
guestions and considerabl e uncertainty after their search, which
they wanted to resolve during their interaction with their health
care provider. Therefore, it is important that, within
consultations, there is room for questions arising from WHIS.
Furthermore, health care providers can guide patients in the
search process by giving tips and tricks on how (not) to use the
internet to search for health information and how to cope with
any uncertainty that may result from such a search.

Conclusions

This study provides valuable insights into the real-time WHIS
strategies of patientswith cancer, the motivations behind seeking
web-based health information, and the emotions experienced
at various stages of the disease trgjectory. Understanding
patients search patterns is pivotal in optimizing web-based
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health platforms to cater to their specific needs. In addition, reliable sources of web-based health information.
these findings can guide clinicians in directing patients toward
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