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Abstract

Background: Searching for online information to interpret symptomsis an increasingly prevalent activity among patients, even
among older adults. As older adults typically have complex health care needs, their risk of misinterpreting symptoms via online
self-diagnosis may be greater. However, limited research has been conducted with ol der adultsin the areas of symptom interpretation
and human-computer interaction.

Objective: Theintent of the study was to describe the processes that a sample of older adults may use to diagnose symptoms
online as well as the processes that predict accurate diagnosis.

Methods: We conducted a series of “think-aloud” protocols with 79 adults aged 50 years or older. Participants received one of
two vignettes that depicted symptoms of illness. Participants talked out loud about their thoughts and actions while attempting
to diagnose the symptoms with and without the help of common Internet tools (Google and WebMD’s Symptom Checker).
Think-aloud content was categorized using an adapted Q-sort and general inductive approach. We then compared the think-aloud
content of participants who were accurate in their diagnosis with those who were not.

Results: Nineteen descriptive codes were identified from the think-aloud content. The codes touched upon Web navigation,
attempts to organize and evaluate online health information, and strategies to diagnose symptoms. Participants most frequently
relied on a strategy where they reviewed and then rejected the online diagnosesiif they contained additional symptoms than those
that were depicted in the vignette. Finally, participants who were inaccurate in their diagnosis reported being confused by the
diagnosis task, lacking confidence in their diagnosis, and using their past experiences with illness to guide diagnosis more
frequently than those participants who accurately diagnosed the symptoms.

Conclusions; Older adult participantstended to rely on matching strategiesto interpret symptoms, but many still utilized existing
medical knowledge and previous illness experiences as a guide for diagnosis. Many participants also had difficulty navigating
the Internet tools, which suggests an increased need for navigation aids in Web design. Furthermore, participants who were
inaccurate in their diagnosis had more difficulty with the Internet tools and confusion with the task than those who were accurate.
Future work in this area may want to utilize additional study design such as eye-tracking to further understand the coordination
between Web navigation, online symptom information processing, and diagnostic strategies.
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Introduction

Older Adult Health Information-Seeking and Online
Sdf-Diagnosis

Older Internet userstend to be of higher socioeconomic status,
higher education levels, and be young-old (eg, 65-70 years)
rather than old-old (85+ years) [1,2]. Among older adults with
Internet access (estimated to be 85% of the US popul ation aged
50-64 yearsand 58% of the popul ation aged 65 years and ol der),
more than three-fourths seek online health information [3].
Many older adult users view the Internet as an “invaluable
resource” of information that can replace the library [4,5],
especialy for health-related topics. In fact, some older adults
claim to use the Internet to prepare for physician’s visits or
better understand the information offered by their health
providers[4].

Searching for information to interpret one's own physical
symptoms, or “online self-diagnosis’, isincreasingly prevalent,
with 35% of US adults having attempted to diagnose their own
symptoms online [6]. In addition, 29% of online older adults
aged 50-64 years and 13% of online older adults aged 65 years
or older used the Internet to diagnose personal symptoms.
Researchers and physicians have been apprehensive about
patient online self-diagnosis[7-10] asonline health information
has been found to be of varying quality [11] and patients
typically have limited health literacy or understanding [12,13],
both of which could lead patients to inaccurate symptom
interpretations. In addition, as older adults typically have
complex health care needs, including co-morbid conditions,
their risk of misinterpreting physica symptoms via online
self-diagnosis may be greater. Given the safety issues that it
raises and the limited research that has investigated this
phenomenon, it isimportant to better understand the ways that
older adults diagnose symptoms online.

M odels of Symptom Inter pretation

Symptom interpretation and diagnostic decision-making research
has naturally focused on health care professionals; however,
most patients do not have the same breadth of expert knowledge
to apply when interpreting their own symptoms. According to
Leventhal’s common-sense model of self-regulation, alayperson
interprets physical symptoms by accessing memories of past
experiences with illness and general knowledge about a health
concept [14-17]. Patients use this information to create a
“representation” of their symptoms, which can then guide action.
Similarly, work by Pennebaker [18] demonstrates that patients
interpret their symptoms selectively. In other words, patients
focus on physical sensations and external information, which
confirm their beliefs about health and illness. This kind of
reasoning stands in stark contrast to expert physicians who are
thought to use “ pattern recognition” or “if-then” rulesto make
inferences about clinical cases [19,20] and medical students
who are thought to use hypothetico-deductive reasoning [21],
forming an initial hypothesis based on symptoms and then
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collecting additional datain order to confirm or disprove their
hypothesis.

Although this body of work can be used to begin to understand
how patients might interpret or diagnose physical symptoms,
it does not account for the additional cognitive and perceptual
processes that are required to conduct and interpret an Internet
search, especialy for older adults[22,23]. Further, older adults
may have unique needs and strategies for symptom diagnosis
as aresult of their unique health care needs. For these reasons,
we sought to uncover the cognitive processes that older adults
might useto diagnose symptomsonline aswell asthe processes
that predict accurate diagnosis.

Participants in this study engaged in a “think-aloud”
procedure—talking about their thoughts and actions —while
attempting to diagnose the symptoms depicted in a vignette.
Thethink-aloud was adopted to obtain a detailed description of
older adult experience with online symptom diagnosis. We
utilized an adapted Q-sort [24] and general inductive approach
[25] to categorize participants’ think-aloud content as well as
relate the coded content to the previously outlined models of
symptom interpretation. Thus, we also sought to examine
whether participantsrelied more on past experienceswith ilIness
and prior medical knowledge (consi stent with the common-sense
model of self-regulation) or hypothetico-deductive reasoning
to interpret physical symptoms online.

Methods

Study Design, Setting, and Sample

This is a human-computer interaction study that included a
series of think-aloud protocols [26] conducted with 79 older
adults aged 50 years or older. Participants were recruited from
a registry of older adults from the counties surrounding the
University of lowa (predominantly Johnson County, lowa).
Participants were included in the study if they were (1) at least
50 years or older, (2) acommunity resident (ie, not living in a
nursing home), (3) able to travel to the research laboratory for
in-person data collection, (4) owned a computer at home, (5)
did not have a previous diagnosis of dementia or cognitive
impairment, and (6) did not show cognitive impairment or
confusion on the Short Portable Mental Status Questionnaire
(SPMSQ) [27] (ie, score<7), which was administered asabrief
screen over the phone. Participants weretold that the study was
an investigation of how people search for health information.
Those who participated received a US$10 community gift card
in appreciation and parking vouchers for their time at the
research laboratory. The study was approved by the University
of lowa Human Subjects Institutional Review Board.

Procedure

All older adult participants received one of two illnessvignettes
(see Materials) and were asked to diagnose the symptoms in
the vignette using one of two common Internet tools (Google
search engine and WebMD’s Symptom Checker). Participants
were randomly assighed to a vignette and an Internet tool in
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order to attempt to mitigate participant differencesin computer
skills and previous illness experience across the manipulated
study variables.

Participants were given explicit instructions (adapted from
Ericsson and Simon’s protocols) about the think-aloud before
beginning the task. Participants were told to approach the
think-aloud “basically like you're talking to yourself, but loud
enough for other people to hear” and that the goal was to
“think-aloud as continuously as possible’. Participants were
also told that the exercise would end when “you’ve come upon
adiagnosis that you are satisfied with”.

The think-aloud procedure was first demonstrated by the
experimenter (TML), and then the participant was given the
opportunity to practice thinking out loud. When the participant
felt comfortable with the procedure, he or she was given one of
two illness vignettes to read and diagnose on his or her own,
without any electronic aid. If the participant remained silent for
five seconds, he or she was reminded to “ please keep talking”.
Participants were asked to choose one specific diagnosis (a
specific illness or condition) in order to complete the task. No
other prompting or questioning came from the experimenter
regarding the diagnosis. The participant was audio-recorded
during the think-aloud to alow for later transcription and
analysis.

Parti cipants then diagnosed the same symptoms, while thinking
aloud, with the aid of one of two Internet tools. If the participant
appeared confused or frustrated with the Internet tool for more
than five seconds, the experimenter provided computer support
in the form of describing the interface in more detail or
describing what Web actions were available to the participant.
Participants were limited to 30 minutes of search time. Most
completed the task between 15 and 20 minutes. Finally,
participants completed quantitative questionnaires, including
demographics and computer skills (see Materials). The session
typically took between one hour and two hours, depending on
the participant’s interest in the tasks and speed answering the
guestionnaires.

http://www.jmir.org/2014/1/e16/
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Materials

IIness Vignettes

Two vignettes were developed for the current study (see
Multimedia Appendix 1). The vignettes depicted the symptoms
of an acute health condition: mononucleosis or scarlet fever.
These conditions were selected asthey are rare in older adults,
but still relatively common in the general population. Thiswas
to ensure that few participants would have recent experiences
with the illness that could influence their diagnostic process.
Participants were instructed to read the vignette asif they were
experiencing the symptomsthemselves. Vignetteswere drafted
from symptom information found at Mayo Clinic’'swebsite[28]
as well as the Nationa Institute of Allergy and Infectious
Diseaseswebsite[29]. Information was combined from multiple
sites so that a Google search would not point directly to the site
from which the information was drawn. Ten graduate students
piloted both vignettes using both Google and WebMD’s
Symptom Checker. Seven out of the ten students obtained the
correct diagnosis for both vignettes.

Internet Tools

The common Internet tools of Google's search engine [30] and
WebMD’s Symptom Checker [31] were employed. Google is
the number one visited website in the world [32] and provides
users with webpages related to search queries by ranking the
relative usefulness of Internet sites [33]. WebMD’s Symptom
Checker is a consumer decision aid for the purpose of
self-diagnosis (see Figure 1). The application features an avatar
(or pictorial representation) of the human body. In order to
diagnose, the user clicks on the area of the body where his or
her symptoms are located and inputs descriptors of the
symptoms such as “pain”, “tenderness’, or “warm to touch”.
The application then asks tailored questions based on the
location of symptoms, the descriptors, and the user’s response
to each previous question. After gleaning enough information,
the application will present a list of potential diagnoses. The
user can click on a diagnosis to get more information about its
symptoms and severity as well as recommendations for care.
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Figure 1. WebMD symptom checker.
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Demographics and Health

Age, gender, ethnicity, education, and income were collected
via a self-report survey. Recent health history was measured
using a retrospective symptom checklist [34]. Participants
indicated the frequency (0 = not at al; 6 = extremely/much)
with which they had experienced each of 15 symptoms (eg,
headache, dizziness) in the past 21 days. To measure chronic
health history, participants completed a checklist of common
chronic conditions [35] (eg, diabetes, pneumonia). Participants
indicated whether or not they had ever experienced each
condition.

Computer Skills and Familiarity

Participants reported the number of hours per week that they
used a home computer as well asthe number of years that they
had owned ahome computer in order to gauge general computer
familiarity. Participants were also verbally asked whether or
not they had previous experience with the Internet tool to which
they were assigned (Google or WebMD’s Symptom Checker).
Participant responses were documented in the think-aloud
audio-recording and subsequent written transcript as a yes/no
response.

Accuracy

Participants were required to choose one specific diagnosis (ie,
a specific illness or condition) in order to complete the task.
Participant diagnoses were documented in the think-aloud
audio-recording and subsequent written transcript. Participants
were deemed to have made an accurate diagnosisif they chose

http://www.jmir.org/2014/1/e16/
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the same illness as the one depicted in the illness vignette to
which they were assigned (ie, mononucleosis or scarlet fever).

Analysis: Think-Aloud Content Coding

In order to assess the design of the current study and establish
aninitial codeligt, pilot think-aloud datawas collected from 15
participants aged 18 years or older at the University of lowa
Hospitals and Clinics. Audio recordings of pilot participant
think-alouds (both without and using Internet tools) were
transcribed into verbatim text. Each independent clause (or
segment) was off-set on its own line for ease of analysis.
Utilizing an adapted Q-sort method [2], the experimenter and
a group of research assistants (n=9) independently read the
transcript segments to identify and label categories of
content/meaning. The team then met to discuss the content
categories, to combine similar categories, and further refine the
code list. This final version of the list was used to anayze
transcripts for the current study.

In the current study, ateam of 13 additional research assistants
(who had not participated in the pilot work) coded segmented
transcripts using the previously compiled code list. The team
wasinstructed to label the segmented lines of the transcript with
the codes that they believed were depicted. The team was
advised that not every line needed to be coded and that some
lines may depict more than one code. Each segmented transcript
was coded by two research assistants independently in order to
assess inter-rater reliability. The experimenter served as the
arbitrator if therewas adiscrepancy in coding. Finally, the codes
were examined by the authors utilizing a general inductive
approach [3] to identify higher-level descriptive themes.
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Results

Participant Characteristics

Participant characteristics can be found in Table 1. Participants
were predominantly Caucasian (98%, 77/79) with an overal
mean age of 63.97 years (SD 7.68). Most participants were
highly educated with all having achieved some college, while
52% (41/79) had earned a post-graduate degree. In addition,
most participants earned between US$50,000 and $75,000 per
year (35%, 28/79). Participants were healthy, experiencing a

Table 1. Participant characteristics (n=79).
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mean of 3.11 (SD 0.55) physical symptoms in the past three
weeks (out of 14 total symptoms) and amean of 2.58 (SD 1.59)
health conditionsin their lifetime (out of 17 total conditions).

In terms of computer experience, the average participant had
owned ahome computer for amost 20 years (mean 18.17 years,
SD 8.14). In addition, most participants used their home
computer, on average, amost 20 hours per week (mean 18.77
years, SD 13.33). Finally, most participants had previously had
experience with the Internet tool to which they were assigned
(63%, 45/72).

Characteristics n (%) / mean (SD)
Age, years 63.97 (7.23)
Gender

Male 31(39.24%)

Female 48 (60.76%)
Income (USD)

Less than $15,000 per year 3 (3.80%)

$15,000-25,000 per year 6 (7.59%)

$25,000-50,000 per year 21 (26.58%)

$50,000-75,000 per year 28 (35.44%)

$75,000 or more per year 21 (26.58%)
Education

Some high school

High school graduate

Some college 10 (12.66%)

Associate's degree 7 (8.86%)

Bachelor’s degree 21 (26.58%)

Post-graduate degree 41 (51.90%)
Number of recent physical symptoms 3.12(2.37)
Number of lifetime health conditions 2.58 (1.59)
Years of computer ownership 18.17 (8.14)
Hours of home computer use per week 18.77 (13.33)
Familiar with Internet Tool (n=72) &

Yes 45 (62.50%)

No 27 (37.50%)

8Seven participants failed to respond to thisinterview question and were not included in analyses regarding familiarity.

Accuracy of Diagnosis

The characteristics of accurate and inaccurate participants can
be found in Table 2. Less than half of participants came to an
accurate diagnosis for the illness vignette symptoms during
their search (41%, 32/79). Participantswho accurately diagnosed
the symptomswere similar in gender, yearly income, education,
years of home computer ownership, and familiarity with the
Internet tool to those participants who were inaccurate in their
diagnosis (see Table 2). Participants who accurately diagnosed

http://www.jmir.org/2014/1/e16/
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the symptoms appeared to be dlightly younger (mean 61.72
years, SD 6.17) than those who were inaccurate (mean 65.51
years, SD 7.54). In addition, those who were accurate reported
an average of 3.54 (SD 2.53) recent physical symptoms and 3
(SD 1.34) lifetime health conditions as compared to the 2.83
(SD 2.23) recent symptoms and 2.28 (SD 1.69) lifetime health
conditions that those who were inaccurate reported. Finally,
participants who were accurate in their diagnosis used their
home computers for 22.94 (SD 16.68) hours per week as
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compared to the 15.93 (SD 9.66) hours per week of thosewho — were inaccurate.

Table 2. Participant and study characteristics by accuracy of diagnosis.

Characteristics Accurate diagnosis (n=32) Inaccurate diagnosis (n=47)
n (%) / mean (SD) n (%) / mean (SD)
Search Method
Google 16 (50.00%) 25 (53.25%)
WebMD Symptom Checker 16 (50.00%) 22 (46.75%)
IlIness Vignette
Mononucleosis 19 (59.38%) 18 (38.30%)
Scarlet Fever 13 (40.63%) 29 (61.70%)
Age 61.72 (6.17) 65.51 (7.54)
Gender
Male 10 (31.25%) 21 (44.68%)
Female 22 (68.75%) 26 (55.32%)
Income

Less than $15,000 per year 3(9.38%) -

$15-25,000 per year 3(9.38%) 3 (6.38%)

$25-50,000 per year 5 (15.63%) 16 (34.04%)

$50-75,000 per year 14 (43.75%) 14 (29.80%)

$75,000 or more per year 7 (21.90%) 14 (29.79%)
Education

Some high school

High school graduate

Some college 3(9.38%) 7 (14.89%)

Associate's degree 5 (15.63%) 2 (4.26%)

Bachelor’s degree 10 (31.25%) 11 (23.40%)

Post-graduate degree 14 (43.75%) 27 (57.45%)
Number of recent physical symptoms 3.54 (2.53) 2.83(2.23)
Number of lifetime health conditions 3.01 (1.34) 2.28 (1.69)
Years of computer ownership 19.66 (9.22) 17.16 (7.24)
Hours of home computer use per week 22.94 (16.68) 15.93 (9.66)
Familiar with Internet Tool (n=72) &

Yes 16 (50.00%) 29 (61.70%)

No 12 (37.50%) 15 (31.90%)

8Seven participants failed to respond to this interview question and were not included in analyses regarding familiarity.

three major areas related to online symptom diagnosis: (1)
Internet tool navigation, (2) symptom information processing,
Overview and (3) diagnostic strategies.

Descriptivefindingsfrom the 19 codes are presented bel ow and

in Tables 3 and 4. From the think-aloud content, we identified

Descriptive Findings From Think-Aloud Content
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Table 3. Think-aloud content codes and participant endorsement (n=79).
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Code Description Percentage of participants ex-
pressing code, n (%)
Navigation

Web orientation
Web navigation

Internet problem

Symptom infor mation processing

Diagnostic strategy

Reading

Paraphrasing
Judgment of relevancy
Credibility

Confusion

Discussing unknowns

Lack of confidence

Action plan

Hypothesis
Symptom

Confirmation

Negation

Previous experience

Previous knowledge

Cause

Suggested action

Comments about the layout or features of the website
Direct actions taken on the computer

Trouble or issue with the computer application

Reading directly from the vignette or Web screen

Stating information found in the vignette or Web screen
Deciding whether to use information or not

Discussing the source of information or trust in information
Questions or statementsthat reflect confusion about content
Talking about information that is unknown or uncertain

Uncertainty in adiagnosis or not knowing enough to make
specific diagnosis

Stating an action that could be taken to achieve the goal of
diagnosing

Making a guess about what the diagnosis could be

Selecting a specific symptom from the vignette on which
to focus and search for

Matching the symptomsin the story with information about
aparticular diagnosis

A difference between the symptomsin the story and a
particular diagnosis (mismatch)

Relating the symptoms or diagnosisto personal experiences

Relating the symptoms or diagnosisto medical information
previously known

A potential cause of theillness (eg, avirus or germ)

Discussing potential actions for the symptoms

70 (88.61%)
78 (98.73%)
64 (81.01%)

78 (98.73%)
79 (100.00%)
72 (91.14%)
22 (27.85%)
44, (55.70%)
68 (86.08%)
30 (37.97%)

74.(93.67%)

78 (98.73%)
76 (96.20%)

58 (73.42%)

72 (91.14%)

35 (44.30%)
55 (69.62%)

41 (51.90%)
40 (50.63%)
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Table 4. Think-aloud content codes by accuracy of diagnosis.

Luger et a

Code Accurate diagnosis Participants ex-  Inaccurate diagnosis Participants
pressing code (n=32) expressing code (n=47)
Navigation
Web orientation 29 (90.63%) 45 (95.74%)
Web navigation 32 (100.00%) 46 (97.87%)
Internet problem 24 (75.00%) 40 (85.11%)
Symptom infor mation processing
Reading 32 (100.00%) 46 (97.87%)
Paraphrasing 32 (100.00%) 47 (100.00%)
Cause 16 (50.00%) 25 (53.19%)
Judgment of relevancy 27 (84.38%) 45 (95.74%)
Credibility 9(28.13%) 13 (27.66%)
Confusion 16 (50.00%) 28 (59.57%)
Discussing unknowns 28 (87.50%) 40 (85.11%)
Suggested action 12 (37.50%) 28 (59.57%)
Lack of confidence 9 (28.13%) 21 (44.68%)
Diagnostic strategy
Action plan 29 (90.63%) 45 (95.74%)
Hypothesis 32 (100.00%) 46 (97.87%)
Symptom 30 (93.75%) 46 (97.87%)
Confirmation 24 (75.00%) 34 (72.34%)
Negation 29 (90.63%) 43 (91.49%)
Previous experience 13 (40.63%) 22 (46.81%)
Previous knowledge 23 (71.88%) 32 (68.09%)

I nternet Tool Navigation

Analysis of the think-aloud content showed that participants
frequently commented on issues surrounding the use and
navigation of the Internet tools. For example, participants
seemed highly focused on the actions that they were taking on
the computer (eg, “Type that in and hit Enter”); “web
navigation” was the second most frequently identified code
(14.34%, 1472/10,262) with ailmost all participants commenting
on navigation (99%, 78/79). In addition, many participantsalso
made comments about the layout or features of the website that
they were visiting (eg, “Well, here’'s a tool from the Mayo
Clinic") to orient themselves to visited websites. Finally, many
participants mentioned difficulty with the computer programs,
either not knowing how to navigate them or not knowing how
to troubleshoot after an error message (81% of participants,
64/79; eg, “ Oh, where, where did Question B go? | don’'t know
where Question B is. What happened there? Umm, am | at the
top of Question B?").

Symptom I nformation Processing

Parti cipants made commentsthat indicated attemptsto organize
or evaluate the symptom and illness information encountered
online. For example, participants analyzed the usefulness of the
online information (eg, “Well, darn, that’s not gonna help”),
followed by stating what information they were lacking (eg,

http://www.jmir.org/2014/1/e16/

“Um, but | don't know how old this particular person is’).
However, only a quarter of participants commented on the
source or credibility of the online information (eg, “And the
page I'm looking at, MedicineNet.com, that looks very
reliable”). Diagnosing the vignette al so appeared to be adifficult
task for participants as about half of participants demonstrated
confusion about how to attempt to diagnose the vignette
symptoms (eg, “I'm kind of at a loss where to go now”). In
addition, some participants also seemed hesitant to make a
diagnosis and demonstrated that they were not confident in the
diagnosis that they had settled upon (eg, “1 can't diagnose this
by myself”).

Diagnostic Strategy

Participants utilized a number of strategies to attempt to
diagnose the symptoms. For example, many participants planned
the stepsthat they would take to diagnose before implementing
those actions (eg, “So | guesswhat | will do is, uh, try to think
of something that Googlewill beinterested in trying to answer”).
Many participants also focused on only one symptom at atime,
inputting each symptom into the Internet tool separately, rather
than attempting to diagnose the entire collection of symptoms
at once (eg, “High fever...I'm going to put this in quotes’).
Some participants considered the cause of the vignette symptoms
(eg, “Could be bacterial, could be viral”) or suggested some
sort of action that should be taken in response to the symptoms
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such as going to the doctor or asking for antibiotics. Participants
most frequently relied on a strategy where they reviewed and
then rejected potential diagnoses that contained additional
symptoms than those that were depicted in the vignette (eg,
“No, this person isnot short of breath”). This strategy was used
more than confirming potential diagnoses by comparing whether
the illness/condition information contained symptoms that, in
fact, matched the vignette symptoms (eg, “It fits some of it.
High fever and lymph nodes”). About two-thirds of participants
utilized lay/existing medical knowledge to diagnose the
symptoms, even while using the computer simultaneously (eg,
“Ummm, colon polyps, that’s not symptomatic”). In addition,
approximately half of participants described memories of
previous experiences with the symptoms and illness to aid in
diagnosis (44%, 35/79; eg, “ Been there, done that, um, so | had
it as a kid”). However, these strategies were identified less
frequently than the matching strategies discussed above.

Accuracy and Think-Aloud Content

We then compared the think-aloud content between participants
who accurately diagnosed the symptoms and those who did not
(see Table 4). Participants who inaccurately diagnosed the
symptoms seemed to express more difficulty with thediagnosis
task. For example, 60% (28/47) of inaccurate participants
mentioned confusion about the task as compared to only half
of accurate participants (50%, 16/32). Similarly, 45% (21/47)
of inaccurate participants lacked confidence in their diagnosis
as compared to 28% (9/32) of accurate participants. In addition,
participants who were inaccurate appeared to have more
difficulty navigating the computer: 85% (40/47) of inaccurate
participants mentioned having an Internet problem or difficulty
with the Internet tool as compared to 75% (24/32) of accurate
participants.

In terms of diagnostic strategy, there was little difference
between the proportion of inaccurate and accurate participants
who utilized a confirmation strategy (inaccurate: 72%, 34/47
VS accurate: 75%, 24/32) or a negation strategy (inaccurate:
92%, 43/47 vs accurate: 91%, 29/32). However, inaccurate
participants seemed to rely more on their previous experiences
with illness (47%, 22/47) than accurate participants (41%,
13/32). In addition, inaccurate participants seemed less likely
to utilize previous medical knowledge (68%, 32/47) than
accurate participants (72%, 23/32).

Discussion

Processes of Online Self-Diagnosis

In this think-aloud protocol, the process of older adult online
self-diagnosis was explored. Older adult partici pants frequently
commented on navigating the websites visited. Participants also
organized information by considering what else they would
need to know or whether information encountered was useful.
Most partici pants tended to diagnose physical symptomsthrough
amatching process, utilizing information encountered online.

Our results most aligned with hypothetico-deductive reasoning
strategies where participants utilized the additional health
information available online to confirm or reect various
illnesses/conditions. However, some participants also relied on
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existing medical knowledge to diagnose the symptoms, noting
potential causes of symptoms and treatment-seeking actions,
as well as recalled previous personal experiences with the
symptoms, which informed their diagnosis. These findings are
similar to the common-sense model.

Interestingly, more participants who were inaccurate in their
online symptom diagnosis mentioned previous experienceswith
illness than those who were accurate. According to the
common-sense model, symptom interpretation is typically
undertaken with the help of heuristics or automatic rules[19,36].
Use of heuristics allows laypeople to interpret symptoms more
quickly and with less cognitive effort. Heuristics although
helpful, often lead to erroneous conclusions [37]. Because the
symptoms of the illness vignettes were relatively common, it
ispossiblethat inaccurate participants were misled by memories
of previous experiences with illness that showed similar, yet
distinct patterns of symptoms. Misdiagnosing common
symptoms through use of heuristics is similar to the “pattern
rule’ of the common-sense model where diffuse symptoms are
more susceptible to interpretation errors [36]. In contrast,
participants who were accuratein their diagnosis may have been
relying on more effortful comparison of vignette symptoms and
online symptom information. This more effortful matching,
even if initially guided by past illness experience, may have
been better informed and less reliant on heuristics as these
participants were deploying more cognitive resources. Thus,
online self-diagnosis may disrupt the reliance on heuristics for
symptom interpretation as typically described by the
common-sense model. Future work may want to examine what
factors predict more effortful processing of symptoms and
whether online self-diagnosis can encourage such processing.

Participants who were inaccurate in their online symptom
diagnosis also had more difficulty with both the task and the
Internet tools. In addition, these participants reported using their
home computer for fewer hours per week than accurate
participants. Thus, it may be that basic computer skills are
predictive of the ability to obtain an accurate online diagnosis.
However, inaccurate participants reported being more familiar
with the Internet tool to which they were assigned, which would
typically suggest experience and more skill. In addition, Sharit
and colleagues [24] found that Internet knowledge was related
to performance on an information-seeking task although not
sufficient to explain performance. Future work may want to
obtain measures of performance (eg, speed of diagnosis,
cognitive abilities) and computer skillsto clarify predictors of
accuracy of online symptom diagnosis.

Of note, few participants focused on the source or credibility
of the information that they were reviewing, consistent with
previous research findings on young and middle-aged adults
[13,38]. Thismay be dueto afocus on other activities like Web
navigation, which wasfrequently commented on by participants.
Other researchers [39] have used eye-tracking technology to
investigate where older adults focus attention during an online
health search. This may help to elucidate why credibility was
ignored or not verbalized in our sample.
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Implications for Web Design

These findings point to the need for changes and/or updates to
current popular health websites. For example, because older
adult parti cipants appeared to focus on navigating websitesand
Web applications, devel opers may want to update webpages or
Web tools with clear navigation aids that guide users asto how
the page is structured, how the user can backtrack (ie, return to
an earlier viewed page), and how the search bar can best be
used. Furthermore, webpages with visual summaries of
information, such as tables or figures, may help to decrease
effort, allowing users to focus their energies on other aspects
of information search.

As few older adult participants noted the credibility of the
information source, this seems an important target area. Though
past attempts have been made to create user tools for
ascertaining the quality and credibility of online information
(eg, check lists, website “branding”) [40,41], more effort needs
to be made to advise lay searchers of these tools and encourage
their use. Thiswould help to ensure that users are gaining access
to accurate information via credible sources.

Limitations

A think-aloud investigation of older adult online health
information-seeking produced themes that related to layperson
diagnostic strategies, symptom information processing, and
especially Web navigation. However, there are factorsthat limit
the generalization of the findings. First, the sample of older
adults was predominantly Caucasian, highly educated, and of
a comfortable income. In addition, al participants had access
to a computer and the Internet at home, suggesting that they
already possessed basic computer and Internet skills. Whilethis
doeslimit the generalizability of our findings, previous surveys
[6,42] confirm that the majority of adultswho search for health
information online tend to be of similar backgrounds as our
participants (eg, Caucasian, educated, and of higher income).
In addition, three-fourths of participants were not familiar with
the Internet tool to which they were assigned, and thus, were
experiencing the tool for the first time. Nevertheless, a study
of older adults in different socioeconomic and geographic
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locations may demonstrate more variability in the strategies
used to find online health information to diagnose symptoms.
Furthermore, the study was performed on a university campus
that is home to a comprehensive medical center. Thus, our
sample of older adults has consistent accessto medical careand
so may not typically need to search for diagnosis. This may not
betruefor rura older adults who might lack an easily accessed
source of care. Additional investigation as to the type of older
adult who engages in online diagnosis may prove beneficial.

Conclusions

This exploratory study investigated the process of older adult
online symptom diagnosis. Few studies have systematically
examined this recent phenomenon, especially among older
adults. Our findings suggest that, in our sample, older adults
tend to rely on hypothetico-deductive matching to diagnose
physica symptoms but still may utilize existing medical
knowledge and illness experiencesto guide diagnosis. Thismay
be because navigating websites and Web tools is a cognitively
complex task, providing older adults few resources to sort
through the extensive amount of health information online.
Thus, additional Web development is necessary to make online
search more efficient and accurate for older adult users. In
addition, we found that few older adult participants mentioned
the credibility of the information that they were viewing.
Increased dissemination of previously produced Web tools
would be beneficial to ensuring that older adults can accessthe
most appropriate information.

Given the popularity of online self-diagnosis, this study
represents the first of its kind in attempting to describe the
process that an older patient takes for symptom interpretation.
In addition, we focused on a population that is less frequently
represented in human-computer interaction studies. While our
study providesaninitial picture of how some older adults might
attempt online self-diagnosis, future work will want to utilize
additional study design such as eye-tracking in order to further
understand the complex coordination between Web navigation,
online symptom information processing, and patient diagnostic
strategies.

Acknowledgments

Dr Luger would like to acknowledge the University of lowa Department of Psychology and the College of Nursing, which
provided funding for the apparatus used in the study. She would also like to thank Drs Timothy Hogan and Gemmae Fix for their

review of subsequent versions of this manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1
I1Iness vignettes.

[PDE File (Adobe PDF File), 23K B-Multimedia Appendix 1]

References

1.  Campbell RJ. Internet-based health information seeking among low-income, minority seniors living in urban residential
centers. Home Health Care Management & Practice 2008 Jul 08;21(3):195-202. [doi: 10.1177/1084822308322648]

http://www.jmir.org/2014/1/e16/

JMed Internet Res 2014 | vol. 16 | iss. 1 | €16 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v16i1e16_app1.pdf&filename=8ce2d38e936843641e8a2768c306a049.pdf
https://jmir.org/api/download?alt_name=jmir_v16i1e16_app1.pdf&filename=8ce2d38e936843641e8a2768c306a049.pdf
http://dx.doi.org/10.1177/1084822308322648
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Luger et a

2. MaciasW, McMillan S. The return of the house call: the role of Internet-based interactivity in bringing health information
home to older adults. Health Commun 2008 Jan;23(1):34-44. [doi: 10.1080/10410230701805174] [Medline: 18443991]

3. Zickuhr K, Madden M. Older adultsand Internet use. 2012 URL : http://www.pewInternet.org/~/media/Files/Reports/2012/
PIP_Older_adults and Internet use.pdf [accessed 2013-08-29] [WebCite Cache ID 6JEfuSXhl]

4.  McMillan SJ, Avery EJ, Macias W. From have nots to watch dogs. Information, Communication & Society 2008
Aug;11(5):675-697. [doi: 10.1080/13691180802126745]

5. Hilt ML, Lipschultz JH. Elderly Americans and the Internet: E-mail, TV news, information and entertainment websites.
Educational Gerontology 2004 Jan;30(1):57-72. [doi: 10.1080/03601270490249166]

6. Fox S, Duggan M. 2013. Health Online 2013 URL : http://www.pewl| nternet.org/~/media/Files/Reports/PIP_HealthOnline.
pdf [accessed 2013-08-29] [WebCite Cache ID 6JEfgLrwR]

7.  Ahmad F, Hudak PL, Bercovitz K, Hollenberg E, Levinson W. Are physiciansready for patientswith Internet-based health
information? J Med Internet Res 2006 Sep;8(3):e22 [FREE Full text] [doi: 10.2196/jmir.8.3.e22] [Medline: 17032638]

8. Ryan A, Wilson S. Internet healthcare: do self-diagnosis sites do more harm than good? Expert Opin Drug Saf 2008
May;7(3):227-229. [doi: 10.1517/14740338.7.3.227] [Medline: 18462181]

9.  Sommerhalder K, Abraham A, Zufferey MC, Barth J, Abel T. Internet information and medical consultations: experiences
from patients and physicians perspectives. Patient Educ Couns 2009 Nov;77(2):266-271. [doi: 10.1016/j.pec.2009.03.028]
[Medline: 19411157)

10. WaldHS, Dube CE, Anthony DC. Untangling the Web--the impact of Internet use on health care and the physician-patient
relationship. Patient Educ Couns 2007 Nov;68(3):218-224. [doi: 10.1016/j.pec.2007.05.016] [Medline: 17920226]

11. Eysenbach G, Kéhler C. How do consumers search for and apprai se health information on the world wide web? Qualitative
study using focus groups, usability tests, and in-depth interviews. BMJ 2002 Mar 9;324(7337):573-577 [FREE Full text]
[Medline: 11884321]

12. Cashen MS, DykesP, Gerber B. eHealth technology and Internet resources: barriersfor vulnerable populations. J Cardiovasc
Nurs 2004;19(3):209-14; quiz 215. [doi: 10.1097/00005082-200405000-00010] [Medline: 15191264]

13. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, VieraA, Crotty K, et a. Health literacy interventions and outcomes:
an updated systematic review. Evid Rep Technol Assess (Full Rep) 2011 Mar(199):1-941. [Medline: 23126607]

14. Leventhal H, Safer MA, Panagis DM. The impact of communications on the self-regulation of health beliefs, decisions,
and behavior. Health Educ Q 1983;10(1):3-29. [doi: 10.1177/109019818301000101] [Medline: 6629788]

15. Leventhal H, Cameron L. Behavioral theories and the problem of compliance. Patient Education and Counseling 1987
Oct;10(2):117-138. [doi: 10.1016/0738-3991(87)90093-0]

16. Leventhal H, Leventha EA, Contrada RJ. Self-regulation, health, and behavior: A perceptual-cognitive approach. Psychology
& Health 1998 Jul;13(4):717-733. [doi: 10.1080/08870449808407425]

17. Cameron LD, Leventhal H. The self-regulation of health and illness behaviour. London: Routledge; 2003.

18. Pennebaker JW. The psychology of physical symptoms. New York: Springer-Verlag; 1982.

19. Patel VL, Groen GJ. Knowledge based solution strategies in medical reasoning. Cognitive Science 1986;10(1):91-116.
[doi: 10.1207/s15516709c0g1001_4]

20. Coderre S, Mandin H, Harasym PH, Fick GH. Diagnostic reasoning strategies and diagnostic success. Med Educ 2003
Aug;37(8):695-703. [doi: 10.1046/j.1365-2923.2003.01577.X]

21. Elstein A, Schulman L, Sprafka S, Allal L. Medical problem solving: an analysis of clinical reasoning. Cambridge, Mass:
Harvard University Press; 1978.

22. Sharit J, Hernandez MA, Czaja SJ, Pirolli P. Investigating the roles of knowledge and cognitive abilitiesin older adult
information seeking on the Web. ACM Trans Comput Hum Interact 2008 May;15(1):3 [FREE Full text] [doi:
10.1145/1352782.1352785] [Medline: 20011130]

23. CzgaS], Charness N, Fisk AD, Hertzog C, Nair SN, Rogers WA, et a. Factors predicting the use of technology: findings
from the Center for Research and Education on Aging and Technology Enhancement (CREATE). Psychol Aging 2006
Jun;21(2):333-352 [FREE Full text] [doi: 10.1037/0882-7974.21.2.333] [Medline: 16768579]

24. McKeown B, Thomas D. Q methodology. Newbury Park, Calif: Sage Publications; 1988.

25. ThomasDR. A general inductive approach for analyzing qualitative evaluation data. American Journal of Evaluation 2006
Jun 01;27(2):237-246. [doi: 10.1177/1098214005283748]

26. FEricsson KA, Simon HA. Protocol analysis: verbal reports as data. Cambridge, Mass: MIT Press; 1993.

27. Pfeiffer E. A short portable mental status questionnaire for the assessment of organic brain deficit in elderly patients. JAm
Geriatr Soc 1975 Oct;23(10):433-441. [Medline: 1159263]

28. Mayo Clinic. URL: http://www.mayoclinic.com/ [accessed 2013-08-29] [WebCite Cache ID 6JEhKIXW3]

29. National Institute of Allergy and Infectious Diseases. URL: http://www.niaid.nih.gov/Pages/default.aspx [accessed
2013-08-29] [WebCite Cache ID 6JEiC1ADB]

30. Google. URL: http://www.google.com [accessed 2013-08-29] [WebCite Cache ID 6JDgpHXj4]

31. WebMD Symptom Checker. URL : http://symptoms.webmd.com/ [accessed 2013-08-29] [WebCite Cache D 6JDgxmTmd]

32. Alexa.com. Google.com Site Info. URL: http://www.al exa.com/siteinfo/google.com [accessed 2013-08-29] [WebCite
Cache 1D 6JDQVLYLD]

http://www.jmir.org/2014/1/e16/ JMed Internet Res 2014 | vol. 16 | iss. 1| e16 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1080/10410230701805174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18443991&dopt=Abstract
http://www.pewInternet.org/~/media/Files/Reports/2012/PIP_Older_adults_and_Internet_use.pdf
http://www.pewInternet.org/~/media/Files/Reports/2012/PIP_Older_adults_and_Internet_use.pdf
http://www.webcitation.org/

                                                6JEfuSXhl
http://dx.doi.org/10.1080/13691180802126745
http://dx.doi.org/10.1080/03601270490249166
http://www.pewInternet.org/~/media/Files/Reports/PIP_HealthOnline.pdf
http://www.pewInternet.org/~/media/Files/Reports/PIP_HealthOnline.pdf
http://www.webcitation.org/

                                                6JEfgLrwR
http://www.jmir.org/2006/3/e22/
http://dx.doi.org/10.2196/jmir.8.3.e22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17032638&dopt=Abstract
http://dx.doi.org/10.1517/14740338.7.3.227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18462181&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2009.03.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19411157&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2007.05.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17920226&dopt=Abstract
http://europepmc.org/abstract/MED/11884321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11884321&dopt=Abstract
http://dx.doi.org/10.1097/00005082-200405000-00010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15191264&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23126607&dopt=Abstract
http://dx.doi.org/10.1177/109019818301000101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6629788&dopt=Abstract
http://dx.doi.org/10.1016/0738-3991(87)90093-0
http://dx.doi.org/10.1080/08870449808407425
http://dx.doi.org/10.1207/s15516709cog1001_4
http://dx.doi.org/10.1046/j.1365-2923.2003.01577.x
http://europepmc.org/abstract/MED/20011130
http://dx.doi.org/10.1145/1352782.1352785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20011130&dopt=Abstract
http://europepmc.org/abstract/MED/16768579
http://dx.doi.org/10.1037/0882-7974.21.2.333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16768579&dopt=Abstract
http://dx.doi.org/10.1177/1098214005283748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1159263&dopt=Abstract
http://www.mayoclinic.com/
http://www.webcitation.org/

                                                6JEhKIxW3
http://www.niaid.nih.gov/Pages/default.aspx
http://www.webcitation.org/

                                                6JEiC1AbB
http://www.google.com
http://www.webcitation.org/

                                                6JDqpHXj4
http://symptoms.webmd.com/
http://www.webcitation.org/

                                                6JDqxmTmd
http://www.alexa.com/siteinfo/google.com
http://www.webcitation.org/

                                                6JDqVLYLD
http://www.webcitation.org/

                                                6JDqVLYLD
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Luger et a

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Google. About the Company - Google URL : http://www.google.com/intl/en/about/company/ [accessed 2013-08-29]
[WebCite Cache ID 6JDglvWbK]

Larsen RJ. Neuroticism and selective encoding and recall of symptoms: evidence from acombined concurrent-retrospective
study. J Pers Soc Psychol 1992 Mar;62(3):480-488. [doi: 10.1037/0022-3514.62.3.480] [Medline: 1560338]

Pecoraro RE, Inui TS, Chen MS, Plorde DK, Heller JL. Validity and reliability of a self-administered health history
guestionnaire. Public Health Rep 1979 Jun;94(3):231-238 [EREE Full text] [Medline: 451132]

Scott SE, Walter FM, Webster A, Sutton S, Emery J. The model of pathwaysto treatment: conceptualization and integration
with existing theory. Br J Health Psychol 2013 Feb;18(1):45-65. [doi: 10.1111/j.2044-8287.2012.02077.X] [Medline:
22536840]

Kahneman D, Tversky A. Subjective probability: ajudgment of representativeness. Cognitive Psychology 1972;3(3):430-454.
[doi: 10.1007/978-94-010-2288-0_3]

Eastin MS. Credibility assessments of online health information: The effects of source expertise and knowledge of content.
Journal of Computer-Mediated Communication 2001;6(4). [doi: 10.1111/j.1083-6101.2001.tb00126.x]

KulesB, XieB. Older adults searching for health information in MedlinePlus - an exploratory study of faceted online search
interfaces. Proc. Am. Soc. Info. Sci. Tech 2012 Jan 11;48(1):1-10. [doi: 10.1002/meet.2011.14504801137]

Charnock D, Shepperd S, Needham G, Gann R. DISCERN: aninstrument for judging the quality of written consumer health
information on treatment choices. J Epidemiol Community Health 1999 Feb;53(2):105-111 [FREE Full text] [doi:
10.1136/jech.53.2.105] [Medline: 10396471]

Fritch JW. Heurigtics, tools, and systems for evaluating Internet information: helping users assess a tangled Web. Online
Information Review 2003;27(5):321-327. [doi: 10.1108/14684520310502270]

Fox S. 2011. Health Topics URL : http://www.pew! nternet.org/~/medial/Files/Reports/2011/PIP_HealthTopics.pdf [accessed
2013-08-29] [WebCite Cache ID 6JEhIKIAp]

Edited by G Eysenbach; submitted 29.08.13; peer-reviewed by S Knight, M Masoni; comments to author 30.10.13; revised version
received 14.11.13; accepted 15.11.13; published 16.01.14

Please cite as:

Luger TM, Houston TK, SulsJ

Older Adult Experience of Online Diagnosis. Results From a Scenario-Based Think-Aloud Protocol
J Med Internet Res 2014;16(1): €16

URL: http://www.jmir.org/2014/1/e16/

doi: 10.2196/jmir.2924
PMID: 24434479

©Tana M Luger, Thomas K Houston, Jerry Suls. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 16.01.2014. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographicinformation, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2014/1/e16/ JMed Internet Res 2014 | vol. 16 | iss. 1| e16 | p. 12

RenderX

(page number not for citation purposes)


http://www.google.com/intl/en/about/company/
http://www.webcitation.org/

                                                6JDqlvWbK
http://dx.doi.org/10.1037/0022-3514.62.3.480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1560338&dopt=Abstract
http://europepmc.org/abstract/MED/451132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=451132&dopt=Abstract
http://dx.doi.org/10.1111/j.2044-8287.2012.02077.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22536840&dopt=Abstract
http://dx.doi.org/10.1007/978-94-010-2288-0_3
http://dx.doi.org/10.1111/j.1083-6101.2001.tb00126.x
http://dx.doi.org/10.1002/meet.2011.14504801137
http://jech.bmj.com/cgi/pmidlookup?view=long&pmid=10396471
http://dx.doi.org/10.1136/jech.53.2.105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10396471&dopt=Abstract
http://dx.doi.org/10.1108/14684520310502270
http://www.pewInternet.org/~/media//Files/Reports/2011/PIP_HealthTopics.pdf
http://www.webcitation.org/

                                                6JEh9KlAp
http://www.jmir.org/2014/1/e16/
http://dx.doi.org/10.2196/jmir.2924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24434479&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

