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Abstract

Background: Aspeopleincreasingly turnto web-based sourcesfor medical information, we offer someinsight into what website
traits influence patients' credibility assessment. Specifically, we control for brand and content length, while manipulating three
website traits: authorship, format, and tone. Furthermore, we focus on medical skepticism to understand how patients with high
levels of medical skepticism may react to web-based medical information differently. Medical skepticism isrelated to apatient’s
doubts about the value of conventional medical care; therefore, skeptics may have different practicesand criteriawhen conducting
their own web-based medical searches.

Objective: The aim of this study is to evaluate how website traits affect the likelihood that patients follow web-based medical
advice and how this varies among patients with differing levels of medical skepticism.

Methods: Thisweb-based experiment presented participants with a hypothetical medical situation about leg cramps and offered
a website with treatment advice. We varied the websites the participants observed across three traits: authorship (patient or
physician), format (article or discussion forum), and tone (objective or experience-based). The 2305 participants were randomly
assigned to 1 of 8 possible conditions and then asked the extent to which they would follow the advice. Health care patterns and
coverage, demographics, and the participants’ level of medical skepticism were captured.

Results: Our participants were selected to be demographically representative of the population of internet users in the United
States. The 2305 complete responses were analyzed with ordinary least squares regression. Our analysis reveals that people are
more likely to accept web-based medical advice authored by a physician (P<.001) and presented with an objective tone (P=.006),
but these preferences erode asthe level s of medical skepticismincrease. Medical skepticism was measured by means of apreviously
established index on a0 to 4 scale, and the average scorewas 2.26 (SD 0.84). Individualswith higher levels of medical skepticism
were more likely to follow web-based medical advicein our experiment (P<.001). Individual swith low levels of medical skepticism
found the discussion forum format more credible, whereas those with high levels of medical skepticism preferred the article
format (P=.03). We discuss the interactions between medical skepticism and all 3 website traits manipulated in the experiment.

Conclusions; Our findings suggest that, generally, physician authorship and an objective tone create more persuasive web-based
medical advice. However, there are differencesin how patientswith high levels of medical skepticism react to web-based medical
resources. Medical skeptics are less discerning regarding the author’s credentials and the presentation tone of the information.
Furthermore, patientswith higher level s of medical skepticism prefer articleformat presentations, whereasthose with lower levels
of medical skepticism prefer discussion forum—style formatting.
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Introduction

Background

Skepticism toward medical care and treatment has been a
long-standing issue in hedlth care [1], ranging from the
devel opment of antivaccination beliefs[2,3] and affecting how
smokers perceive health-risk information [4] to affecting which
treatments people with arthritis decide to use [5]. Medical
skepticism, specifically, is related to a patient’s doubts about
the value of medical care and is defined as “global doubts
regarding the ability of conventional medical careto appreciably
alter health status’ and has been shown to correlate with higher
ratesin mortality at follow-up [6]. However, other studies have
noted the potential benefits of medical skepticism, such as
medically skeptical older adults reporting higher levels of
self-rated overall health [7]. Previouswork hasfocused onwhich
demographics are more inclined to be skeptical of health care,
generaly concluding that it is highest among young White
people with less education and often lacking health insurance
[8,9]. Even so, medical skepticism iswidespread, and the trend
may be rooted in a consumerist movement where patients are
encouraged to be more involved in their health care, making it
of particular interest to understand how their decision-making
process regarding medical care unfolds [10].

The internet is an obvious tool for patients to find alternative
medical information [11,12]. All patients, regardless of their
medical skepticism, increasingly use web-based resources to
seek health information [13,14]. A Pew Research Center report
found that 80% of US internet users (>93 million people) have
searched for health-related topics on the web, and most of the
health-related searches are rel ated to specific medical problems
they are experiencing [15]. In 1 survey, 80% of the physicians
confirmed experiences of patients presenting internet-sourced
medical information [16]; and in another survey, 41% of the
patients stated that they had used a medical professiona to
confirm their own internet diagnoses [15]. However, this
growing interest in web-based medical information has been
answered by an explosion of available health content, ranging
from predatory websites that spread misinformation and
nonprofit institutions creating web-based article repositories to
patients using interaction-enabl ed web-based formatsto discuss
medical information in a question-and-answer format [17-19].
Asgathering health information on the web has been established
as a norm, it is important that we understand what causes a
patient to follow or ignore medical advice they read on the web
[20-24]. Logicaly, medically skeptical patients may also have
different web search behaviors and react to website traits
differently. Therefore, we consider what web-based content
traits drive people’s willingness to follow the advice, as well
astherole medical skepticism playsintheweb-based credibility
assessment process.

Previous research has looked at the use of patient portals as a
web-based form of communication between patients and
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physicians [25-27], but portals provide a web-based
communication mechanism that supplements a previously
established rel ationship between aphysician and apatient. Prior
research has also considered how active participation in
web-based health care communities may influence patient
outcomes and provide emotional support [28-31]; yet, this
assumes that a patient has joined, and is actively participating
in, acommunity, usually sharing their own details and questions.
In contrast, our study aims to better understand how patients
decide whether to follow web-based medical advice in more
casual web research scenarios, specifically those that do not
necessarily require the intervention of a physician or long-term
emotional support. To that end, wefocus on three potential traits
that shape web content and may affect credibility assessment:
authorship, format, and tone of presentation.

The objectives of this study are to (1) determine what website
traits affect apatient’slikelihood to follow the presented medical
advice and (2) determine whether patientswith higher levels of
medical skepticism exhibit different patterns of website traits
influencing their likelihood to follow medical advice found on
the web. Our findings increase our understanding of how
patients decide whether to follow web-based medical advice
and may inform the design of health care websites. Furthermore,
we extend our knowledge about medical skepticism by finding
evidence that it alters the credibility assessment that patients
undertake when considering web-based medical advice.

Website Traits

Overview

There has been an explosion in medical websites in the last
several decadesthat individuals may turnto for obtaining advice,
sharing experiences, voicing concerns, and informing decisions
[32-34]. In any context, web users must look for cues signaling
that the content is credible and trustworthy [ 35,36]. Weidentify
three specific website traits that vary across common health
information websites: authorship, format, and presentation tone.

Authorship

The authorship of content isamajor factor in how people assess
the credibility of information [37]. A meta-analysis of studies
looking at the effects of health care expertise on the credibility
of health information suggests that authorship of web-based
content isimportant and experts are favored [38]. However, the
research isnot consistent, and in some situations, patients prefer
nonexpert advice [39] or perceive a source as credible because
of positive judgments about the trustworthiness of the author
instead of professional credentials [21]. For simplicity, we
focused on two major categories of authors who often provide
web-based health care information: physicians and other
patients. Physicians represent the easy-to-recognize role of a
health care professional who hasformal training and expertise,
whereas other patients are peers who may have faced similar
medical situations.
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Format

The increasing prevalence of user-generated content is one of
the strongest trends of the past decade[40,41]. Thishas created
new types of web-based content fundamentally different from
themoretraditiona static webpage format, especially regarding
navigation design and connectedness [42]. For example, a
medical article is usually presented as a static page and is
read-only. The owner of a static webpage is also the controller
of theinformation presented. For brevity, werefer to this static,
read-only delivery as article format. In contrast, web forums or
blogs invite users to also create and share content (eg, ask
guestions or respond to previous posts) in a dynamic and
participative manner [41]. This cocreation process means that
the webpage owner is not solely responsible for generation of
the content that isvisible. Werefer to thisdynamically cocreated
content as discussion forum format. The article format presents
asingle point of view in a controlled environment, whereas the
discussion forum format often presents acocreated set of advice.

Tone of Presentation

Medical information can be presented on the web as objective
or experiential [9]. Objective information is content presented
as fact, devoid of any personal attachment or interpretation by
the person conveying theinformation. Experiential information
is presented as derived from the actual experiencesand insights
of the person conveying the information. Some previousresearch
makes the assumption that information provided by health care
professionals is objective and information provided by other
patients is experiential [28]; however, we believe that the 2
should not be conflated but instead considered separately. Health
care professional s can offer advice because of their experiences
with other patients, and other patients can convey information
as objective fact. Broadly speaking, people tend to appreciate
experiential information in decision-making contexts because
it signals familiarity with the content [21]; yet, traditionally, an
objective presentation signals that the information is well
established and broadly accepted [43].

Methods

Sampling and Data Collection

We conducted a web-based experiment through a web-based
survey. Qualtrics software was used to recruit participants, and
after excluding those with missing or incomplete data, we
obtained asample of 2305 participants. Panelistswererecruited
to be demographically representative of the population of
internet users in the United States, which is a strength of
Quialtrics panels[44]. We excluded participants who worked in
a medical profession and those who had previous experience
with leg cramps (the focus of our experimental manipulation)
to remove participants with previous expertise in the study’s
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context. We captured demographics (sex, race, education level,
income, age, and geography: whether they lived in a rural,
suburban, or urban ared), health care situation (number of recent
health carevisits, current method of receiving primary care, and
health insurance status), and the respondent’s level of medical
skepticism.

Each participant was presented with the same hypothetical
medical situation to begin the experiment: “Your friend has
recently been battling leg cramps. They ask you to help them
research the condition online, and you find the following
resource. Please read the web page presented and then answer
the questions related to your experience with the online
resource.”

This situation was chosen such that there would be anontrivial
treatment recommendation that could nonetheless be
administered without formally seeking professional medical
intervention. Next, 1 of 8 different webpages containing health
information regarding leg cramps was presented to the
participant. The set of 8 webpages used in the experiment
(2x2x2 experimental design) represents each possible
permutation of the three website traits of interest: authorship
(physician or patient), format (article or discussion forum), and
tone (objective or experiential). Each prompt providesidentical
treatment advice regarding leg cramps, regardless of thewebsite
traits shown in the experimental manipulation to which they
were assigned.

A positive perception of a specific brand or the reputation of a
website increases the likelihood that people will follow the
presented advice [42,45-47]. Opinions of friends and
acquaintances about a particular website source might also
influence patients because they build brand recognition [48,49].
In addition, the length of the text and other formatting features
that affect the ease of skimming (eg, bullet pointsvslong blocks
of text) are known to affect the likelihood that people will read
the advice and then follow that advice [50-52]. To avoid
confounding effects rooted in brand recognition, text length, or
readability, our experimental design eliminatesthese factors by
removing branding and standardizing the text length and
grammatical presentation of the content shown to participants
across al 8 website prompts (including order of information
and sentence structure to the extent possible). Example prompts
arepresented in Figures 1 and 2; all 8 are available upon request.

Individuals were randomly assigned to each experimental
condition, and there were between 269 and 301 individuals in
each of the 8 possible website version groups. After viewing
the prompt, participants were asked to indicate the likelihood
that they would recommend the presented adviceto their friend
with leg cramps.
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Figure 1. Experimental website prompt displaying physician authorship, article format, and experiential presentation tone.

How to Stop Leg Muscle
Cramps

M Weatherspoon, M.D.
luly 6, 2018

What's going on?

We experience muscle cramps when a muscle involuntarily contracts on its own. | had a
patient last week describe her muscle cramp as a hard lump at the point of pain — that’s
the contracted muscle. Cramps usually occur for a reason. My patient hadn’t strained a
muscle, so her cramping was probably because of muscle fatigue or overuse. Her body
may have been dehydrated, or she wasn’t getting enough electrolytes, such as potassium
or magnesium. Those minerals help our muscles work more smoothly, and fluids help our
body process the minerals.

Most cases of muscle cramps do not indicate a worrisome underlying condition. Cramps
might be related to alcoholism, hypothyroidism, or diabetes. If the frequency of your
cramps bothers you, tell your doctor.

Magnesium Supplements

Since magnesium plays a role in the way muscles contract, it has been hypothesized that
being deficient in magnesium may increase your risk of leg cramps. Therefore, | advised
my patient that taking magnesium supplements may be beneficial. Magnesium
supplements are widely available without a prescription.

Additional Considerations

| recommend taking the daily intake of magnesium which is approximately 320 mg for
adult women and 420 mg for adult men. Oral magnesium supplements are usually well
tolerated by my patients.
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Figure 2. Experimental website prompt displaying patient authorship, discussion forum format, and objective presentation tone.

Discussion Forums / Muscles / Cramps

3 Users in this discussion +25 following

Follow this discussion &

Help With Stopping Leg Muscle Cramps

R Smith Posted July 6th, 2018

Patient
Contributor

| keep waking up with what | think are muscle cramps. | feel a hard

lump at the point of pain. It's messing up my sleep, does anybody have

advice?

F Report this

<=, Reply to R Smith

M Weatherspoon (Patient Contributor) > R Smith

July 7th, 2018

Muscle cramps happen when a muscle involuntarily contracts on its own and usually
occur for areason. If you haven't strained a muscle, you're probably cramping
because your muscle is fatigued or overused, because your body is dehydrated, or
because you're not getting enough electrolytes, such as potassium or magnesium.
Those minerals help your muscles work more smoothly, and fluids help your body

process the minerals.

Most cases of muscle cramps do not indicate a worrisome underlying condition, but
cramps might be related to alcoholism, hypothyroidism, or diabetes. If the frequency

of your cramps bothers you, tell your doctor.

Since magnesium plays a role in the way muscles contract, it has been hypothesized

that being deficient in magnesium may increase your risk of leg cramps. Therefore,
individuals who suffer from leg cramps may benefit from taking magnesium
supplements. Magnesium supplements are widely available without a prescription.

P Report this

<= Reply to M Weatherspoon

€ K Lowery (Patient Contributor) > R Smith

July 7th, 2018

| agree with M Weatherspoon's advice, but make sure to follow the recommended
daily intake of magnesium which is approximately 320 mg for adult women and 420

mg for adult men.

Oral magnesium supplements are usually well tolerated.

F Report this

Outcomes and M easures

Follow Web-Based Medical Advice

Our dependent variable was acontinuous variable, ranging from
0 to 4, where lower numbers indicated that individuals were
less likely to follow web-based medical advice and higher
numbers indicated that individuals were more likely to follow
web-based medical advice. Thisvariablewasanindex composed
of four ordinal measures indicating the extent to which
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individual s agreed with the following: (1) recommending that
their friendstry magnesium supplements, (2) the extent towhich
individuals believe that trying magnesium supplementsis good
advice, (3) if anindividual had leg cramps, the extent to which
they agreethat they would try magnesium supplements, and (4)
the webpage convinced them that they should try magnesium
supplements to reduce leg cramps.

Individuals reported the extent to which they agreed with each
of these statements by responding to a Likert scale that ranged
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from strongly disagree to strongly agree. We averaged these
measures to form a continuous index for following web-based
medical advice (Cronbach a=.94).

I ndependent Variables

Experimental Conditions

We included three independent variables to account for each of
the aforementioned experimental conditions: the author
(physician or patient), the format (article or discussion forum),
and the tone (objective or experiential).

Medical Skepticism

We used an index to measure medical skepticism, and thisindex
was based on 3 characteristics that captured an individua’s
skepticism toward medicine. Medical skepticismwas measured
by means of a previously validated scale [8,53]. Respondents
were asked the extent to which they agreed (on a scale of 0-4)
with the following questions: (1) | can overcome most illness
without help from a medical professional, (2) home remedies
are better than medicines prescribed by doctors, and (3) |
understand my health better than most physicians do (Cronbach
0=.62). Although thereliability scoreisbelow the recommended
threshold of Cronbach a=.70, it is an established scale [8,53]
and similar to the reliability score reported in previous studies
(eg, Cronbach a=.69 in the study by Fiscella et a [6] and
Cronbach 0=.63 in the study by Jensen et a [10]).

Health Care Situations

We used several independent variables to account for
individuals health care situations. These wereimportant aspects
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to capture for both our research objectives. A patient’s medical
care situation and exposure may influence how they interpret
web-based health care information [54,55], in general, and
previous work has noted that medical skeptics may seek out
in-person health care differently [8]. To accurately measure and
control for these variations, we first included the approximate
number of health care visits that respondents had made in the
last 2 years because of illness or injury. Health care visits
included visits that respondents have made for themselves or
as a companion to a friend or family member because either
visit would expose the individual to conversations with
individual health care providers. Second, we used a measure
that indicated the location where respondents sought primary
medical care. This was a dichotomous measure that showed
whether a respondent used emergency or urgent care as their
primary care or whether they used a clinic, primary care
physician, or other health carefacility or whether the respondent
did not seek any medical care. Finally, we included a variable
that measured whether the respondent had health insurance. We
compared those who did not have health insurance with
individualswho had any type of health insurance (ie, Medicaid,
Medicare, employer-provided, military or veteran, self-funded).

Control Variables

We included geographical setting and demographic datain our
models, including sex, race, age, income, and educational
attainment (Table 1).
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Table 1. Descriptive statistics (N=2305).

Variable Description Value

Dependent variable: follow web-based  Thisisa continuous variable, ranging from 0 to 4, indicating the likelihood that there-  2.97 (0.90)
medical advice, mean (SD) spondent will follow the web-based medical advice provided at the end of the prompt
(Cronbach a=.94)

Experimental conditions: 2 x 2 x 2 design involving the following three factors, n (%)

Physician Dichotomous variableindicating that the experimental prompt waswritten by aphysician 1170 (50.76)
(as opposed to a patient)
Article Dichotomous variable indicating that the experimental prompt was writtenin article 1171 (50.8)

format (as opposed to a discussion forum format)

Objective Dichotomous variableindicating that the experimental prompt waswritteninan objective 1158 (50.24)
manner (as opposed to experiential manner)

Medical skepticism, mean (SD) Thisis a continuous variable, ranging from 0 to 4, indicating the extent to whichthe ~ 2.26 (0.84)
respondent is skeptical toward medicine (Cronbach a=.62)

Health care situation

Number of health visits, mean (SD) The approximate number of heslth care visitsin the last 2 years (as a patient or accom-  4.40 (3.47)
panying afriend or family member)

Primary care is emergency or ur- Dichotomous variable indicating that the respondent uses emergency or urgent careas 477 (20.69)
gent, n (%) their primary or usual care option (as opposed to other sources such as primary care
physician or acommunity clinic)

No insurance, n (%) Dichotomous variable indicating that the respondent has health insurance (as opposed 344 (14.92)
to being without insurance)

Home geographical category, n (%)

Rural Respondent livesin arural setting 558 (24.21)
Suburban Respondent lives in a suburban setting 1046 (45.38)
Urban Respondent lives in an urban setting. This is the reference category 701 (30.41)
Demographics
Female, n (%) Respondent is female (the reference category is male) 1352 (58.66)
Asian or Pacific Islander, n (%) Respondent identifies as Asian or Pacific Islander 158 (6.85)
Black, n (%) Respondent identifies as Black 511 (22.17)
Hispanic or Latino, n (%) Respondent identifies as Hispanic or Latino 210(9.11)
Other race, n (%) Respondent identifies as other race 88 (3.82)
White, n (%) Respondent identifies as White. This s the reference category 1338 (58.05)
Bachelor’s degree, n (%) Dichotomous variable indicating that the respondent has at least abachelor’'sdegree 689 (29.89)

(reference category is less than a bachelor’s degree)

Income, mean (SD) An ordina variable, ranging from 0 to 11, entered into the model as a continuous pre-  4.01 (3.16)
dictor because of itsunderlying interval—ratio nature. The answer 4 (the average) indicates
asalary of approximately US $30,000 to US $39,999

Young, n (%) Respondent is young: aged 18-34 years 728 (31.58)
Middle-aged, n (%) Respondent is middle-aged: aged 35-64 years 1223 (53.06)
Older, n (%) Respondent is older: aged 65 to =85. Thisis the reference category 354 (15.36)

Ethics Approval

This study was approved by the University of Virginias
Institutional Review Board for Social and Behavioral Science
(Project Review 2018-0398-00).

Data Analysis

We used an ordinary least squares (OLS) regression model to
analyze how factors such asthe experimental condition, medical
skepticism, and demographic characteristics contributed to the
extent to which individuals were willing to follow the advice
offered for a leg cramp medical condition. Our dependent
variablewas continuousin nature, thus making OL Sregression
the most appropriate analytical model.
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Results

Participant Characteristics

Of the 2305 participants in our study, 1352 (58.66%) were
women. Our sample was racidly diverse, with 58.05%
(1338/2305) of the participants identifying as White, 22.17%
(511/2305) as Black, 9.11% (210/2305) as Hispanic or Latino,
6.85% (158/2305) as Asian or Pacific Idlander, and 3.82%
(88/2305) as a different race. Of the 2305 participants, 1223
(53.06%) were aged 35-64 years and 728 (31.58%) were aged
18-34 years, whereas 354 (15.36%) were aged >65 years.

On average, the respondents reported approximately 4.40 (SD
3.47) health carevisitsin thelast 2 years (to accompany afriend
or family member or as patients themselves), and 20.69%
(477/2305) of the respondents indicated that their primary care
occurred in an emergency room or urgent care clinic. Most of
our respondents carried some sort of insurance (eg, Medicare,
Medicaid, and private insurance), but 14.92% (344/2305)
reported having no insurance provider. Our respondentsincluded
those who lived in suburban (1046/2035, 45.38%), urban
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(701/2305, 30.41%), and rural (558/2305, 24.21%) areas. Of
the 2305 respondents, 689 (29.89%) had abachelor’s degree or
higher, and the average respondent reported an income generally
consistent with that of the middle class[56] (Table 1).

Following Web-Based M edical Advice

At the end of each prompt, the respondents were provided with
the same treatment advice regarding leg cramps, regardless of
the website traits shown in the experimental manipulation. We
present OLS regression results (Table 2) that assess how
experimental conditions and medical skepticism contribute to
thelikelihood that respondentswill follow thisadvice. In model
1 (Table 2), we focus on the direct relationships between our
independent variables of interest and the likelihood that
respondents follow web-based medical advice. Our findings
suggest that website traits do affect whether individuals are
likely to follow medical advice. When presented with an
example written by a physician, the respondents were
significantly more likely to follow advice (P<.001). Similarly,
an objective writing style, as opposed to a tone reflecting
personal experience, was positively associated with following
web-based medical advice (P=.006).
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Table 2. Ordinary least squares regression analysis of following web-based medical advice regressed on experimental conditions.

Model 1 P value Model 2 P value
Experimental conditions
Physician author 0.184 <.001 0.385 <.001
Article format 0.019 .60 -0.196 .06
Objective writing style 0.101 .006 0.312 .003
Medical skepticism 0.099 <.001 0.144 .001
Interactions
Skepticism x physician _a — -0.089 .04
Skepticism x article — — 0.094 .03
Skepticism x objective — — -0.094 .03
Health care
Number of health care visits 0.025 <.001 0.025 <.001
Primary care is emergency or urgent 0.099 .04 0.094 .047
No insurance (reference: any insurance) -0.018 .73 -0.012 .83
Control variables
Setting (reference: urban setting)
Rural -0.072 .18 -0.074 .16
Suburban —0.009 .84 —0.009 .84
Female 0.010 .80 0.013 .73
Race (reference: White)
Asian -0.114 14 -0.121 A2
Black -0.042 40 -0.045 .36
Hispanic 0.015 .83 0.019 .78
Other race -0.075 44 -0.079 42
Bachelor’s degree or higher (reference=less than bachelor’s degree) -0.232 <.001 -0.225 <.001
Income 0.007 .28 0.007 31
Age (years; reference: older adults aged =65 years)
Young (18-34) -0.244 <.001 —0.242 <.001
Middle-aged (35-64) -0.121 .03 -0.120 .03
Constant 2.678 <.001 2.576 <.001
R? (N=2305) 0.059 N/AD 0.060 N/A

@Not included in base model.
BNI/A: not applicable.

Asmedical skepticism increased, individuals were more likely
to follow web-based medical advice (P<.001). This may be
because these individuals are more receptive to self-service
sources of information as a substitute for the advice of health
care providers, whom they distrust. Individuals who reported
more frequent health care visits in the last 2 years were also
positively associated with following web-based medical advice
(P<.001). When individual s used the emergency room or urgent
careastheir primary source of health care, they were morelikely
to follow the presented advice (P=.04). The sex, race, and
income of our respondents were not significantly related to
whether they followed web-based medical advice, but education
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and age were significant predictors. Compared with those
without higher education, individuals who had attained at least
a bachelor's degree were significantly less likely to follow
web-based medical advice (P<.001). In general, younger
individualswerelesslikely to follow web-based medical advice
(P<.001 for young adults and P=.03 for middle-aged adults),
which is consistent with previous research that found that
younger patients were less likely to believe that providers
listened to them [57] and less likely to seek medical care[58].
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Interaction Between M edical Skepticism and Website
Trait Influence

In model 2 (Table 2), we additionally examine moderation
effects that capture the complex relationship between
experimental conditions and medical skepticism. Moddl 1
demonstrates that individuals reporting higher levels of
skepticism were more likely to follow web-based medical
advice, regardless of the experimental condition. However, the
significant coefficients for our 3 interaction terms indicate that
the association between experimental condition and following
web-based medical advice does vary by the degree of medical
skepticism.

Physician Authorship x Medical Skepticism

Model 1 shows that physician advice (as opposed to patient
advice) was more likely to be followed. However, as model 2

Figure 3. Interaction between medical skepticism and authorship.
3.4
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and Figure 3 show, this effect was moderated by medical
skepticism such that the physician advantage was much smaller
among respondents with higher skepticism compared with those
with lower skepticism (P=.04). Follow-up regression models
indicated that the physician authorship advantage was
nonsignificant among respondents in the highest tertile of
skepticism, but it wasrelatively large and statistically significant
among thosein thelowest tertile of skepticism (b=0.202; P=.05).
Despite this erosion of physician authorship advantage among
more skeptical users, individuals across all skepticism levels
favored physician-authored web-based materia—in no case
were respondents more likely to follow web-based medical
advicein the experiment after reading awebpage with a patient
author.

3.2

2.8 -
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Physician

= = = Patient

Follow web-based medical advice
\

2.4

2.2

Low skepticism (0)

Webpage Format x Medical Skepticism

In model 1, the format of the webpage (article vs discussion
forum) was not significantly related to whether individuals
followed web-based medical advice. However, model 2 and
Figure 4 demonstrate that the effect of a webpage format was
moderated by medical skepticism (P=.03). Those with lower
levels of skepticism were more likely to follow web-based
medical advice when presented with adiscussion forum format.
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RenderX
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Follow-up regression modelsindicated astatistically significant
discussion forum (vs article) advantage for respondents in the
lowest tertile of medical skepticism (b=-0.270; P=.008),
whereas those in the highest tertile of skepticism significantly
preferred an article format (b=0.270; P=.008). This suggests
that individuals with high levels of medical skepticism are
swayed by an articleformat, but thosewith low levels of medical
skepticism show a preference for a discussion forum format.

JMed Internet Res 2022 | vol. 24 | iss. 2 | €29275 | p. 10
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Figure 4. Interaction between medical skepticism and format.

3.4

Claggett et a

3.2

w

g

oo

\
3

Article

= = = Discussion forum

Follow web-based medical advice
Y

~ N
= (2]
\\

2.2

Low skepticism (0)

Content Tone x Medical Skepticism

Our fina interaction term illustrates how individuals with the
highest level of medical skepticism have diminished content
tone preferences. Model 2 and Figure 5 show how the effect of
the content tone was moderated by medical skepticism (P=.03).

Figureb. Interaction between medical skepticism and writing style.
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Follow-up regression models demonstrate that the objective
tone advantage was statistically significant among respondents
inthelowest tertile of skepticism (b=0.240; P=.02). On average,
people are more likely to follow objectively written advice, but
that advantage disappears among those with higher skepticism.
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Discussion

Principal Findings

Our results demonstrate that, within our experimental condition
of leg cramp advice, website presentation traits of medical
information on the web do matter. Generally, patients are more
receptive to medical information authored by a physician and
presented in an objective tone, with this advantage diminishing
among those with higher skepticism. The website format trait
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RenderX
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(article format vs discussion forum format) is more complex.
Although our findings in model 1 suggest this trait is not a
significant influencer when considering al participants on
average, Figure 4 helps explain that this is due to different
preferences depending on the level of medical skepticism, with
low-skepticism participants preferring the discussion forum
format and high-skepticism participants preferring the article
format. This distinction implies that different website formats
may be better suited for audiences of different levelsof medical
skepticism.
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Medical skepticism has been previoudy identified as an
important trait to consider when trying to understand patient
behavior [5,6,8,9,59]. Learning about medical conditions and
taking a more active role in health decisions may manifest in
higher medical self-efficacy and simultaneously make patients
more skeptical about physician advice [59]. For example, high
levels of medical skepticism were associated with the use of
complementary and alternative medical treatments in patients
with arthritis [5]. We extend our understanding of medical
skepticism and show evidence that it is also important in how
people consume web-based medical information. We find that
people consume and judge web-based medical advice credibility
differently, depending on their level of medical skepticism.
Patients with a greater degree of medical skepticism are more
likely to follow web-based medical advice, regardless of the
websitetraits. Thisinsight makes sense because they arelikely
more familiar with getting medical advice or ideas from
web-based sources because they conduct their own research
instead of seeking out and listening to medical professionalsin
person. This underscores the ever-deepening power of
web-based medical advice on patient behaviors, often at the
expense of seeking in-person medical diagnoses.

Furthermore, the preferences of physician authorship over
patient authorship and an objective writing tone over an
experiential writing tone diminish as medical skepticism
increases. Thisimpliesthat medical skeptics may be more open
to a wider variety of web-based medical advice. They are
receptive to patient and physician accounts as well as
experiential recounts, in addition to objective information.
However, patients with a greater degree of medical skepticism
find the article format more credible than the discussion forum
format, which isopposite of the preferences of those with lower
degrees of medical skepticism. This is an interesting finding,
and may be due to a sense of legitimacy conveyed in an article
format to a population more interested in researching and
making their own medical decisions.

This research suggests that medical organizations should
consider website traits when designing solutionsto communicate
medical advice. Physician-authored information written in
objective tones in a discussion forum format seems to be a
potentially effective combination for individuals with low
medical skepticism. We do not formally survey web-based
information sources to determine the relative frequency of
presentation formats, but this combination seems to be rare,
presenting a potentially significant opportunity. Our findings
may also be useful to health care professionals because they
interact with patients who are likely bringing their own ideas
and information gathered from web sources into consultations.
Those with higher levels of medical skepticism tend to be less
discriminating about website traits, athough they find
web-based articles more persuasive.

Limitations and Future Research Directions

The hypothetical situation of aleg cramp scenario might have
influenced participants in certain ways that limit the broader

https://www.jmir.org/2022/2/€29275

Claggett et a

generalizability of our insights. The strength of an experiment
isthe ability to control factorsin the participant’s situation, but
the experimental scenario may not accurately predict how
real-world scenarios unfold [60]. Care was taken to select a
medical scenario that (1) was plausibleto research independently
(ie, not so severe as to need immediate medical attention) and
(2) could involve medical treatment advice that was not trivial
but did not necessitate physician oversight. We also screened
out participants who had previous experience with leg cramps
in an attempt to recruit unbiased participants without existing
opinions about leg cramp treatments.

Patients read internet content on avariety of devices, including
desktop computers, laptops, tablets, and smartphones[61]. Our
data reflect this variety, with 54.49% (1259/2305) of the
participants accessing the study from mobile devices. Therefore,
we believe that our findings are generalizable to a variety of
consumer devicesused by patients. However, futurework would
benefit from studying user device preferences more directly to
see whether they alter patient acceptance of web-based medical
advice.

Our website format distinction was between an article format
(static website that the owner controls) and a discussion forum
format (dynamic cocreation among multiple users). It isworth
noting that there is a plethora of discussion forum styles and
blogs, with their own different sets of features and uses. Our
designincorporated asimplediscussion forum layout, but future
research could extend this research question to determinewhich
set of traits and functionsin adiscussion forum layout distinctly
affect patients’ willingnessto foll ow web-based medical advice.

Our study focused on nonchronic aillments for which patients
may seek web-based medical advice. Patientswho have chronic
ailments may exhibit different behaviors regarding their
assessment and adherence to web-based medical advice. For
example, previous work has examined the importance of
web-based communities for patients with chronic diseases
[62-64]. Another extension of thisresearch would beto consider
a broader decision-making process of the patient. Our
experimental design focused only on the participant’s initial
assessment of asingleisolated webpage. Inredlity, patients may
look at multiple webpages to form opinions.

Conclusions

Although already prevalent, the number of patients conducting
their own web-based medical research increases every year
[13,15]; yet, not enough is known about what makes a medical
website persuasive to the average patient. Our research identifies
three website traits (authorship, format, and tone) relevant to
patient credibility assessments and provides evidence about
how these traits influence patients. Furthermore, we extend the
conversation about medical skepticism and show how patients
with high levels of medical skepticism may interpret website
traits to assess medical advice credibility differently.
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