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Abstract. Social media have changed how patients, caregivers and physicians 
produce, manage and use information when making medical treatment deci-
sions. Because Multiple Sclerosis (MS) patients rely on online information to 
self-educate about treatment options, it is important to determine whether online 
decision-making tools are reliable and useful given patients’ knowledge of their 
disease and varying information literacy skills.  Therefore, this study investi-
gates the online search practices, perceptions, and usability of web-based in-
formation among MS patients. Perceptions of MS patients are measured by  
a questionnaire administered to a convenience sample of MS patients. Their on-
line search practices are evaluated to determine the kind of information sought 
and used. Second, online search behaviors and needs are examined for  
trends related to MS disease type, stage and severity. Third, the relationship be-
tween online search behaviors and perceived impact on patient-neurologist 
communication is examined.  Recommendations are offered for improved pa-
tient-neurologist communication and the development of inclusive treatment 
decision-making tools. 
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1 Introduction 

For over a decade, Web 2.0 technologies and the social networks they enable have 
brought about significant changes in the ways medical information is produced and 
exchanged.  Similarly, the development of “Health 2.0,” “eHealth” and “Medicine 
2.0” as global phenomena points to the ways that access to social networks within 
which health-related information is exchanged has become increasingly important to 
patients and physicians. Of particular importance for the practice of medicine by 
health professionals as well as the experiences of diseases among patient populations 
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is the use of internet-based health information for the purpose of making course-of-
treatment decisions.  Despite this significant context in which to investigate physi-
cian- and patient-user informational needs, research in fields as diverse as information 
architecture, cyber informatics, health sciences, and human-computer interaction have 
largely overlooked the needs of Health 2.0 participants within the context of medical 
treatment decision-making, offering instead a vast amount of research focusing on 
health-related Web 2.0 tools, their affordances, and design [1], as well as Web 2.0 
tool use for general health educational purposes, training health professionals, or on-
going collaboration among medical specialists [2].  Less evident in Health 2.0 infor-
matics research are population-based accounts of patients’ online search practices and 
perceptions of web-based health information, particularly with attention to the specif-
ic contexts that motivate information search practices relevant to patient-users (i.e., 
searching for a health provider, initial self-diagnosis, or, in the case of the present 
study, to make treatment decisions). Underlying the questions regarding use of inter-
net-based health related information is a concern for information access.  Indeed, the 
types of health related information patients to which many patients have access is no 
longer determined solely by physicians, patients search for health related information 
online in different ways, and patients value different kinds of information based on 
their own experiences of their diseases [3], and the types of information patients 
access is only part of the information available to patients.  Prior to any accurate 
rendering of information usability within Health 2.0 participant populations is the 
examination of those populations’ perceptions of and practices locating online health 
related information.   

As part of a larger investigation of patient, neurologist, and caregiver perceptions 
and use of web-based health information and the role of web-based health information 
in making treatment decisions, this article details a pilot study investigating one 
Health 2.0 participant population’s internet search practices and perceptions of online 
health related information; namely, Multiple Sclerosis (MS) patients located in 
Southwestern region of the state of Ohio, in the United States.  The MS patient  
population presents a unique case in which to examine perceptions of and practices 
locating web-based health information.  With no known cure for MS and often trial-
and-error methods of selecting among treatment options [4], a diverse set of symp-
toms and lengthy diagnostic process [5], a wide range of disease types – the relation 
between which is still contested [6], a varied set of drug treatment and complementary 
therapy options, and, as a central nervous system disease, highly idiosyncratic sets of 
treatment side effects, MS patients must negotiate a particularly large set of consid-
erations when making course-of-treatment decisions. Yet, MS patients have long been 
considered a well-informed patient population, although informational needs have 
been found to differ depending on patients’ length of diagnosis [7], [8].  In this study, 
we ask the following questions: what sources do MS patients consult when searching 
for MS-related information online, and with what frequency?  What kinds of infor-
mation do MS patients search for online?  And what are patients’ motivations for 
searching for MS-related information online?  Through an examination of the MS 
patients’ search practices and the types of and frequency with which online sources 
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are consulted, the data presented in this report can lead to better understandings of the 
factors that influence patients’ perceptions of MS-related online information.   

Central to the analysis of patient perceptions of online health information is an ex-
amination of the types of health related information patients seek.  Prior research 
examining patients’ self-education suggests that the types of information patients seek 
are related to variables of patients’ disease type, stage, and severity [9], [10].  Despite 
this, prior research within MS clinics suggests that while many MS patients report 
using web-based information to prepare for an initial consultation, online information 
searches correlative to disease severity and type were less apparent among patients 
post-diagnosis [11].  This apparent contradiction suggests that information searching 
online is variable across different diseases; for patients with a chronic diseases like 
MS, information types will likely differ across time.  Understanding the relationship 
between information needs and perceptions of web-based MS-related information 
within the context of treatment decision-making must likewise account for patients’ 
already existing informational schema and the ways in which prior knowledge of their 
disease impacts patients’ motivations for online information searches.   

A guiding supposition concerning the study of patient perceptions of online MS-
related information is that patients’ self-reports of search practices are indicative of 
the qualities of information patients require to make course-of-treatment decisions.  
Consequently, it is important to consider the role of patients’ information literacy 
when examining search practices as a way to account for how perceptions of online 
MS-related information are formed out of and in response to the information patients 
are able to retrieve from online sources. Patients’ perceptions of online information 
invoke judgments concerning the validity, reliability, comprehensiveness, accuracy, 
currency, and personal relevance of web content [12], [13], [14]. These judgments 
concerning information attributes rely on individual patients’ subjective positions 
toward the content they are able to access.  It is for this reason that information lite-
racy is a fundamental indicator of patients’ online search practices.  However, over-
whelmingly, research on the relationship between information literacy and patients’ 
informational needs has failed to define “information literacy” despite several claims 
about its role in patients’ access to and perceptions of medical information [15], [16] 
even in the context of medical treatment decision-making [17]. By “information lite-
racy,” we do not mean to suggest a particular set of autonomous skills all users might 
employ in the process of searching for information online.  On the contrary, informa-
tion literacy – and the kinds of online search practices different kinds of information 
literacy allow – is a social practice [18], highly contextual and localized ways of 
working with online information, and these practices vary according to the kinds of 
information for which internet users search, the domains in which information is used, 
and change over time [19].  Viewing information literacy as a social practice pro-
vides a conduit between patients’ informational needs, how they search for these in-
formational needs online, and the ways in which patients construct their perceptions 
of web-based MS information.   

Related to information literacy, the examination of patient demographics, such as 
participant internet access (including the tools through which patients access the in-
ternet and the reliability of internet connectivity these tools provide, such as mobile 
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devices or desktop computers, as well as the location of these devices through which 
patients access web-based information, like workplace, community, and home envi-
ronments) is particularly relevant to the study of online search practices.  These de-
mographic questions provide an important framework for understanding patients’ use 
of online information and the material conditions in which patients’ search practices 
are carried out.   

To better understand MS patients’ search practices, the online sources patients rely 
on for MS-related information, and patients’ motivations for engaging in these search 
practices, we designed a quantitative study to measure MS patients’ information 
needs and generate initial data about how patients carry out their online searches.  In 
the following sections, we detail the study’s design and discuss initial results pertain-
ing to MS patients’ information sources, frequency of visitation to these sources, and 
purposes for engaging in online information searches.   

2 Methodology 

2.1 Questionnaire 

The pilot questionnaire comprised six parts: background health information related to 
MS, types and frequency of information resources used, online interactivity, relation-
ship of information and healthcare management, information usability, demographics, 
and instrument feedback. These questions attempted to quantify how patients with 
MS search, perceive, and use online information resources for healthcare decision-
making. Many questions were developed to bridge the information usability, health-
care satisfaction, and patient-physician communication literatures.  

The instrument included a variety of question types, including nominal, ordinal, in-
terval, and ratio-level measures. A total of 65 measures were used: 13 open-ended, 2 
contingency, 25 multiple choice, and the remaining were matrix. The instrument 
yielded categorical and numerical data as well as qualitative information. 

A web-based survey on www.fluidsurveys.com was used to facilitate ease of com-
pletion and future assessment of large patient populations. A complete copy of the 
questionnaire and a detailed description will be available from the researchers when 
the current data collection effort and instrument validation are complete. 

2.2 Sample 

The participants comprised patients with Multiple Sclerosis in the southwest Ohio 
region of the United States. The participants were recruited from a convenience sam-
ple of self-identified MS patients who regularly participate in ongoing research activi-
ties and MS physical therapy programs offered through the home institution’s Doctor 
of Physical Therapy Program and Center for Neurology. One hundred sixty-nine pa-
tients were invited to participate in the study.  Email invitations were distributed 
using FluidSurveys.com invitation feature. Due to the pilot nature of this study, no 
incentives were available to encourage participation. The sample size was 39 and the 
response rate was 23%.  
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Approximately 65% of respondents were aged 45–64 years of age. Twenty-four 
percent were male and 76% were female. Fifty-six percent had a 4-year post-
secondary degree and 67% accessed the internet multiple times per day from home.  

3 Results 

The data were cleaned, processed, and imported into SPSS. For the purposes of this 
article, only the descriptive statistical analyses are reported. Results from the correla-
tion, regression, and cluster analyses will be shared in a future article. 

3.1 Background Health 

Participants were asked what form of MS they have. Sixty-nine percent reported Re-
lapsing-Remitting type. In terms of general health, 82% indicated they are in good to 
very good health; however, 82% gauged the status of their MS as fair to good. The 
strong majority (95%) reported that they are under the care of a neurologist for their 
MS treatment, and 68% of respondents visit their neurologist twice per year. 

3.2 Information Resources and Information Practices 

Table 1 summarizes answers from a questionnaire item that asked what source was 
consulted first during a most recent need for MS-related information.  

Table 1. First source consulted most recently for MS-related information 

Source Average percentage 

Neurologist 45 
Book 3 
Health-related website 26 
MS Organization 13 
MS Online Discussion Board 3 
A family member with MS 0 
A non-diagnosed family member 0 
A peer/friend with MS 8 
A non-diagnosed peer/friend 0 
Other 3 

 
Participants were asked to cite the source they would consult the next time MS-

related information is needed. Only two categories increased: 54% selected neurolo-
gist and 36% would use a health-related website. The remaining categories decreased 
or remained the same. In terms of online sources, participants infrequently consulted 
formal MS organizations and discussion forums (See Tables 2 and 3.). 
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Table 2. Online visitation of MS organizations 

Organization website Daily 1x/wk 2-3/mo 1x/mo <1x/mo Never 

www.nmss.org 0% 3% 18% 21% 45% 13% 
www.msassocation.org 0% 0% 11% 18% 47% 24% 
www.msfocus.org 0% 0% 5% 16% 50% 29% 

Table 3. Online visitation of health discussion forums 

Forum Daily 1x/wk 2-3/mo 1x/mo <1x/mo Never 

Everyday Health 
(www.everydayhealth.com) 

3% 3% 0% 3% 16% 76% 

MS-related Facebook Groups 5% 11% 3% 3% 5% 74% 
MedHelp (www.medhelp.org) 0% 0% 0% 5% 21% 74% 
MS Connections 
(www.msconnection.org) 

0% 0% 8% 24% 29% 39% 

MS World (www.msworld.org) 0% 3% 3% 8% 18% 68% 
Patients Like Me 
(www.patientslikeme.com) 

0% 3% 0% 5% 21% 71% 

This Is MS (www.thisisms.com) 0% 0% 0% 0% 11% 89% 
WebMD (www.webmd.com) 5% 3% 18% 11% 39% 24% 

 
Regarding the MS-related topics for which participants search online, the majority 

conducted inquiries less than once per month (See Table 4.). Participants were asked 
to rate the importance of various reasons for online MS-related searches. Primary 
reasons for many participants included preparation, interpretation, supplementation, 
and investigating (See Table 5.).   

Table 4. Frequency of online search for MS-related information 

Information topics Daily 1x/wk 2-3/mo 1x/mo <1x/mo Never 

Disease-Modifying Drugs 0% 3% 13% 3% 71% 11% 
Treatments for MS symptoms 0% 3% 18% 8% 71% 0% 
Alternative/Complementary Ther-
apies 

0% 0% 16% 8% 61% 16% 

Side Effects of Treatment or Drugs 0% 0% 3% 24% 68% 5% 
Emerging Research 3% 0% 13% 29% 42% 13% 
Patient Advocacy issues 3% 0% 8% 16% 47% 26% 
Peer-Groups/Patient to Patient 
Support 

3% 5% 3% 21% 39% 29% 

MS Health Services Providers 0% 3% 0% 11% 53% 34% 
Neurologist Credentials 0% 0% 0% 3% 55% 42% 
Caregiver Credentials 0% 0% 0% 5% 18% 76% 
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Table 5. Motivation importance of online search MS-related information 

Motivation Extremely 

Important 

Important Neutral Low Im-

portance 

Not at 

Important 

N/A 

To prepare for an upcoming doc-

tor’s visit 

18% 37% 13% 18% 13% 0% 

To interpret a doctor’s response 13% 45% 21% 5% 11% 5% 

To supplement the information 

provided by a neurologist 

11% 61% 8% 11% 5% 5% 

To find how other people are deal-

ing with a specific MS-related 

problem 

8% 47% 18% 3% 16% 8% 

To research MS drug options 

available 

16% 47% 11% 21% 3% 3% 

To learn about emerging new 

treatment options (alternative drug 

therapies, clinical trials, etc.) 

21% 37% 18% 11% 8% 5% 

To look for alternative treatment 

options (physical therapy, acu-

puncture, etc.) 

16% 32% 24% 13% 11% 5% 

To find out how other people are 

managing their MS 

8% 37% 24% 13% 8% 11% 

To evaluate my neurologist’s cre-

dentials 

3% 8% 26% 11% 24% 29% 

To evaluate caregivers’ credentials 0% 8% 13% 5% 18% 55% 

4 Future Research and Limitations 

As a pilot investigation, the limitations of this study include participant population 
size.  The use of convenience sampling limits the participant population to MS pa-
tients located in a particular geographic region.  In addition, the use of a web-based 
questionnaire limits MS patient participation to those with access.  Future work in 
this study will provide multiple methods of access for patient participation, including 
the use of print questionnaires and face-to-face participant recruitment.  

The data reported here also provide preliminary results regarding patients’ percep-
tions of web-based MS health information through indirect measures of patients’ self-
reports of the source types and frequencies with which online sources are accessed.  
These data offer initial understandings about patients’ perceptions of web-based in-
formation, yet further research examining the qualities of web-based MS information 
patients search for can be augmented by qualitative means.  A mixed methods de-
sign, employing methods such as interview protocol or simulated internet searches, as 
well as revision of the current survey instrument, will enable the study of patients’ 
perceptions through complementary measures.  Including these complementary 
measures can also lead to developmental heuristics for use among patients, caregivers, 
and physicians of varying disease types.   
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Additionally, within the context of the deliberative process in which course-of-
treatment decisions are made, it is necessary to not only expand the participant base 
among MS patients beyond the geographical limitations of the pilot study, but also to 
consider the perceptions and practices of online MS-related information among other 
constituencies involved in the MS treatment decision-making process; namely MS 
caregivers (both professional and non-professional), and neurologists specializing in 
MS.   

Finally, more data is needed to consider larger questions raised by this study; for 
example, how is web-based MS related information used within treatment decisions?  
Does this information play a significant role in the deliberative process for treatment 
decisions, or is the role of online information ancillary to physician-supplied informa-
tion? And how can patients’ perceptions of web-based health information be used to 
design better health information systems?  The questions raised by this preliminary 
investigation demand attention if health professionals are to understand how to miti-
gate the use of web-based health information in professional practice.  

5 Conclusion 

This article presented the results of a survey of 39 patients with MS from the south-
west region of Ohio. The purpose was to understand different aspects of MS patient 
online search practices and how various information sources are perceived. Descrip-
tive statistics were reported to identify the general patterns of online information 
seeking in terms of source types and frequencies of visitation to these sources, as well 
as patients’ motivations for engaging in online searches.  Results indicate that pa-
tients prefer neurologist-supplied information, but also frequent health-related web-
sites.  The specific sites patients visit vary significantly according to both type (MS 
organization’s sites, general health websites, social networking sites) and frequency.  
Contrary to prior research, participants in this study rarely search for caregiver  
credentials online, and more frequently search for drug treatment side effects and 
emerging research.  Similar to prior research, patients’ motivations for searching 
MS-related information online include preparation for upcoming doctor’s visits.  
Patients also indicated searching for drug therapies, new treatment options, and emer-
gent new alternative therapies.  Further research is required to understand the role of 
MS patients’ search practices within MS treatment decision-making.   
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