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Abstract

Background: Web-based question and answer (Q&A) sites have emerged as an aternative source for serving individuals
health information needs. Although a number of studies have analyzed user-generated content in web-based Q& A sites, thereis
insufficient understanding of the effect of disease complexity on information-seeking needs and the types of information shared,
and little research has been devoted to the questions concerning multimorbidity.

Objective: Thisstudy aimsto investigate seeking of health information in Q& A sites at different levels of disease complexity.
Specifically, this study investigates the effects of disease complexity on information-seeking needs, types of information shared,
and stages of disease devel opment.

Methods: First, we selected a random sample of 400 questions separately from each of the Q& A sites: Yahoo Answers and
WebMD Answers. The datacleaning resulted in afinal set of 624 questionsfrom the two sites. We used amixed methods approach,
including qualitative content analysis and quantitative statistical analysis.

Results: The one-way results of ANOVA showed significant effects of disease complexity (single vs multimorbid disease
questions) on two information-seeking needs: diagnosis (F; ,,=5.08; P=.02) and treatment (F, ¢,,=4.82; P=.02). Therewere also
significant differences between the two levels of disease complexity in two stages of disease development: the general health
stage (F4 5,,=48.02, P<.001) and the chronic stage (F, 5,=54.01; P<.001). In addition, our results showed significant effects of
disease complexity across all types of shared information: demographic information (F, ,,=32.24; P<.001), medical diagnosis
(F1,622=11.04; P<.001), and treatment and prevention (F; ¢,=14.55; P<.001).

Conclusions:  Our findings present implications for the design of web-based Q& A sites to better support health information

seeking. Future studies should be conducted to validate the generality of these findings and apply them to improve the effectiveness
of health information in Q& A sites.

(J Med Internet Res 2021;23(3):€21642) doi: 10.2196/21642
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: 72%in 2014 [1]. Userslook for specific diseases and treatments
Introduction or other peoplewith similar health problems, usually to diagnose
Background themselves or others. These web-based resources range from
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increasing number of people use web-based services to Obtain ¢ ormation needs of many internet usersis question and answer
health information, rising from 25% of Americans in 2000 to (Q&A) sites.

https://www.jmir.org/2021/3/e21642 JMed Internet Res 2021 | vol. 23 | iss. 3| €21642 | p. 1
(page number not for citation purposes)

RenderX


mailto:ashwag1@umbc.edu
http://dx.doi.org/10.2196/21642
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Web-based Q&A sites alow health information consumers
(HICs) to post questions for other users to answer [2]. Q& A
sites may focus on specific topics or be more general in nature.
Another characteristic distinction between different types of
Q& A sitesiswhether the posted answers are curated by experts
(expert curated) or by other users (community based). In an
expert-curated site, experts are considered an essential part of
the community and their answers are ranked first, followed by
answers posted by other contributors. In a community-based
site, HICs seek support from peers with similar conditions, and
the answers are featured typically based on the total nhumber of
community votes.

The motives of users participating in Q& A sites, especially in
thelong term, have been explained based on socia theories[3].
According to the social exchange theory, individuals exchange
valuable resources through contacts to receive something that
benefits both parties [4]. This reciprocity encourages social
interactionsin aco-operative fashion between individuals, even
when the rewards are not tangible. Individuals may also share
information with someone believing that a third party could
offer similar help in the future when needed, and thisistermed
generalized reciprocity [3]. Beyond finding solutions to their
problems, those who seek information possess other benefits
such as meta-knowledge (becoming aware of further resources
such as people, databases, or documents), problem
reformul ation, acknowledgment and | egitimation from respected
people, and validation of their plans or solutions [5]. HICswho
participate in web-based Q& A communities want to better
understand their condition and receive treatment options from
professionals [6], evaluate their health with regard to risks and
prevention of further disease [6], or communicate with patients
who share similar experiences[7].

Several studies have examined the information-seeking
behaviors of HICs based on the characteristics of their questions
and information needs [8,9]. A study examining cancer-related
topics on Yahoo Answers found that HICs provided rich
information about their problems, emotions, socia relationships,
and life situations in their questions [8]. The findings not only
highlighted the complexity of health-related issues but also
indicated that there are multiple reasons why people would
search on the web for answers. In HICs with cancer, for
example, those who post during their cancer diagnosis or
treatment ask mainly for advice. Survivors seemed to share
personal  narratives, and terminal patients  sought
acknowledgment and validation of their choices[8]. In addition,
previous studies have demonstrated that the language used by
HICs is based not only on controlled vocabularies developed
for lay consumers, such as consumer health vocabularies, but
also on the terminology used by health professionals, such as
SNOMED Clinical Terms [9,10]. Another stream of research
focused on understanding web-based health questions by
extracting the linguistic features of the text. For example, a
study examined health questions on the topic of eating disorders
in Yahoo! Answers for linguistic style and sentiment [11].

One major limitation of previous studies is that they focused
on single-disease entities in isolation, such as cancer [8,12,13]
or diabetes[9]. These are complex diseases that require careful
management, especially when they are associated with the
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presence of other diseases. The population of patients with
multiple chronic conditions, also known as multimorbidity, has
increased immensely over the past few decades [14].
Multimorbidity negatively impacts a patient’s quality of life,
hospitalization, and mortality [15]. Patients with multimorbidity
face unique challenges because they are expected to distinguish
between the symptoms of different diseases and make sense of
the abundance of information obtained from different web-based
health resources [16,17]. Despite the rapid growth of online
health communities, most of these communities cater to the
management of single chronic diseases and are not responsive
to the needs of HICswith multimorbidity [16,18,19]. The effect
of disease complexity initsentire spectrum (singleand multiple
diseases) on information-seeking needs and types of information
shared by HICs appears to be only partially investigated in the
literature.

Objectives

This study aims to investigate health information sharing in
web-based Q& A platforms with a specific focus on the effect
of disease complexity, namely the characteristics of
multiple-disease health questions as compared with
characteristics of single-disease health questions. Thereislittle
understanding of the effect of disease complexity on the
characteristics of health questions, and we do not know how
deeply these differences run. More specifically, this paper aims
to answer the following research questions: Are there any
differences between questions relating to a single disease
compared with those relating to multimorbidity in web-based
Q&A platforms? How deep do these differences run in terms
of information-seeking needs, types of information shared, and
stages of disease devel opment?

Methods

Disease Topic Selection

We chose kidney disease as the health topic. According to
statistics from the National Institute of Diabetes and Digestive
and Kidney Diseases, kidney disease ranges from simple
conditions, such as small stones, to more seriousillnesses such
as chronic kidney disease, the prevalence of which is estimated
to be 14%in the general population [20]. Chronic kidney disease
has significant complications such as high blood pressure,
cardiovascular disease, anemia, weak bones, poor nutritional
health, and neuropathy [21]. At the same time, other chronic
conditions increase the risk of chronic kidney disease, such as
diabetes and high blood pressure. Thus, multimorbidity among
patients with kidney disease is extremely high, which would
inevitably have a significant impact on their ability to identify,
evaluate, and manage their health [22-26].

Q&A Sites

We collected data from an expert-curated Q&A site, WebMD
Answers, and a community-based site, Yahoo! Answers.
WebMD is one of the most influential web-based health sites
[27,28], and userswere ableto post questionsfor certified health
expertsto answer inthe Q& A section, which covered morethan
900 health topics. We collected all posts from August 2008 until
the closure of WebM D Answersin 2018 and its successor, that
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is, the Questions & Answers A-Z section that offers preset
answers and questions.

Yahoo! Answers features health as one of the top-level
categories; therefore, it was selected as a community-based
Q&A site. Sinceitscreation in December 2005, Yahoo! Answers
has become a popular internet reference site worldwide, and it
isthe most frequented community Q& A sitein the United States.
Asof June 2019, the site ranked ninth in global internet traffic
and engagement over the past 90 days and seventh in the United
States [29]. We collected data from this site for a period of 9
years (2006-2015).

Sampling Process, Data Collection, and Preparation

Given the selection of kidney disease, we screened questions
based on the following key terms. kidney, kidney infection,
kidney stone, kidney cancer, kidney disease, chronic kidney
disease, dialysis, kidney failure, renal artery stenosis, and renal
cell carcinoma. These key terms were selected as they directly
refer to kidney conditions or early signs of chronic kidney
disease [30]. Using an application programming interface, we
sampled 400 random questions from Yahoo! Answers and 400
questions from WebMD related to the abovementioned
kidney-related key terms.

We manually removed noise such as advertisements, irrelevant
guestions (non—kidney-related, nonhuman subjects, or student
projects), or posts that did not have an actual question. After
cleaning, we had 316 questions from Yahoo Answers and 308
from WebMD Answers. In total, the data cleaning process
resulted in afinal set of 624 questions. For each of theincluded
guestions, we extracted the title, descriptions, date of posting,
categories under which the questions were posted, humber of
answers, and the answers themsel ves.

Thedata sets contained both qualitative (the actual content) and
guantitative information (such as dates of posting and replies,
demographics of participants, topic, and length and number of
guestions). In this study, we focused on the questions
themselves. Therefore, amixed methods approach was necessary
for thisanalysis.

Content analysisiswidely used asaqualitative research method
for analyzing questions and answers from web-based Q&A
websites [3]. The content of each post is coded into a set of
categories, and analysisis performed based on these categories
and their frequencies. In this study, we used directed content
analysis, wherethe analysis started with findings from previous
research as guidance for the initial codes [31]. The qualitative
data were transformed into quantitative data through deductive
analysis based on predetermined frameworks and themes and
were then analyzed quantitatively. Quantitative data analysis
allowed for comparisons of groups and for examining the effect
of covariates, in this case, disease complexity.

Dependent Variables and I ndependent Variables

The independent variable was disease complexity, with two
levels: single and multiple (multimorbidity). We measured the
variablesbased on the number of diseases described inthe health
guestions. The health question was labeled as single if it was
related to a single disease (kidney only) and otherwise labeled
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as multiple. We considered the following dependent variables:
information-seeking needs, stages of disease development, and
types of shared information.

We contextualized the health questions by adapting relevant
findings from a previous study on health information seeking
[32]. The three main areas of interest for our analysis included
health information—seeking needs, stages of disease
development, and information shared (persona and medical).
Importantly, in recognition that chronic diseases are more
complex, weintroduced a comprehensive disease devel opment
stage by adapting a framework of chronic illness devel opment
[33]. We coded the stages of disease development using the
following Zhang and Corbin frameworks, and the coders were
asked to decide which disease stage the health questions are
related to. The information-seeking needs and types of
information shared included several variables coded as binary
(present or absent). The following are detailed descriptions of
our coding schema.

I nformation-Seeking Needs

HICsask health-related questionsto address specific information
needs [32]:

«  Symptom: to gain an understanding of the symptoms of a
kidney or any other related disease.

« Diagnosis. to confirm the nature of a certain disease.

«  Causes: to figure out the causes of the disease.

« Prognoses. to inquire about the hypothetical effect of a
disease.

« Treatment: to explore treatment alternatives to kidney
disease.

«  Supplements and lifestyle: to explore lifestyle and diet in
people with kidney disease and use different supplements.

« Information sources, medical profession, and related types
of information: to look for medical expertsin thefield and
any kind of resourcesto fulfill HIC information needs.

«  Druginteraction: to ask for more details about unfavorable
and unexpected signs, symptoms, or diseases associated
with the use of a drug without any judgment about the
causality or relationship to drug use.

« Similar experiences: to connect to patients with similar
conditions.

Stage of Disease Development

Diagnosing and treating a disease or condition is an ongoing
process. HICs at different stages in this process often have
different levels of information needs[13]. HICsmay also display
different informati on-seeking behaviors based on the nature and
extent of their needs. We adopted a disease devel opment model
consisting of 8 stages[32]: (1) being healthy; (2) self-diagnosed
as being ill; (3) before having a medical test or checkup; (4)
after being diagnosed or self-diagnosed as ill; (5) before
treatment (such as surgery or medication); (6) during treatment
(including medications or exercise); (7) after treatment; and (8)
when the disease becomes chronic or reachesthe terminal stage.

Multimorbidity is strongly associated with chronic disease.
Accordingly, we aso drew on the stages of chronic illness in
understanding the questions of HICs who are chronically ill.
To this end, stages of disease development were extended to
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include the chronic illness trajectory framework [33] for
clinician use in nursing care and chronic illness management.
This trgjectory framework was built based on the idea that the
course of chronic conditions varies and changes over time. It
consistsof 9 stages[33]: (1) pretrajectory, before disease onset;
(2) trgjectory onset, appearance of symptoms and diagnosis; (3)
stability, condition and symptoms are under control. Everyday
life is unaffected, illness management is home-centered, and
hospitalization is not required; (4) unstable, condition and
symptoms are not under control. Everyday life is disrupted.
However, care remains to be centered at home; (5) acute,
symptoms or complications require hospitalization or other
measures. Everyday life activities are cut back or severely
curtailed; (6) crisis, a life-threatening situation that requires
emergency care. Everyday lifeisplaced on hold; (7) comeback,
areturnto everyday life activities, possibly with changed ability
for everyday life activities; (8) downward, decline associated
with increased disability and trouble controlling symptoms,
requires adaptation in everyday life activities; and (9) dying,
death of the patient.

Types of Information Shared

HICs provide demographic and medical information in their
guestions that represent their understanding of their diseases
and communicate their information needs to others [32].
Demographic information included age, gender, ethnicity,
weight, location, and profession. Medical information includes
symptoms, medical tests, treatment, time of treatment, lifestyle,
drugs, personal and family medical history, insurance, and time
in hospital.
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To facilitate question analysis, we developed a web-based
annotation system. Two annotators coded the questions
independently, with one having a medical degree. Each coder
was asked to determine whether any of the categories in the
coding schema was present or absent in the question. The
guestions were split randomly between the coders with 20%
overlap to check for intercoder agreement. A comparison
between the two sets of coding results showed that the intercoder
agreement over the overlapping datawas 87.9%. Discrepancies
in the coding results were discussed and resolved among the
coders, who then used the results of this discussion to review
and revisethe overall questions until they reached an agreement.

Results

Descriptive Statistics

Descriptive statistics for the data sets are presented in Table 1.
Among the questions, 85.1% (531/624) involved single diseases
and 14.9% (93/624) involved multimorbidity. Specifically, the
single-disease questions accounted for approximately 50.6%
(316/624) of questions from Yahoo! Answers and 49.3%
(308/624) questions from WebMD Answers, respectively;
multimorbid accounted for approximately 8.0% (50/624) of
questions on Yahoo! Answers and 6.9% (43/624) on WebMD
Answers, respectively. We performed one-way anaysis of
variance (ANOVA) to test the effect of disease complexity on
the selected characteristics of the posted questions. The analysis
wasfollowed up with Tukey honestly significant differencetest
to examine the differences between different values of the
variables.
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Table 1. Descriptive statistics of the data sets and analysis of variance results of disease complexity.

Variable Single (n=531; 85.1%), mean (SD) Multimorbidity (n=93; 14.9%), mean (SD) F test (df) P value
Types of information needs
Symptom 0.12 (0.33) 0.08 (0.27) 1.72 (1,622) 19
Cause 0.19 (0.39) 0.14 (0.35) 1.16 (1,622) 28
Diagnose 0.22 (0.41) 0.12 (0.32) 5.08 (1,622) 002
Treatment 0.16 (0.37) 0.26 (0.44) 4.82 (1,622) 022
Prognoses 0.13(0.33) 0.17 (0.38) 1.31(1,622) 25
Drug 0.04 (0.19) 0.06 (0.25) 1.42 (1,622) 23
Lifestyle 0.13 (0.34) 0.15 (0.36) 0.29 (1,622) 59
Similar 0.03(0.17) 0.05 (0.23) 1.66 (1,622) .19
Source 0.06 (0.23) 0.09 (0.28) 1.03 (1,622) 31
Others 0.23 (0.42) 0.28 (0.45) 1.26 (1,622) 26
Stages of disease development
Heslth stages of questions 3.92(3.43) 6.51 (2.59) 48.02 (1,622) <.001°P
Chronic stages 1.04 (1.6) 2.4(1.87) 54.01 (1,622) <001P
Type of personal information shared
Demographic 0.21 (0.41) 0.48 (0.5) 32.24 (1,622) <.001°
Medical diagnosis 0.4 (0.49) 0.58 (0.5) 11.04 (1,622) <.001°
Treatment and prevention 0.25 (0.43) 0.44 (0.5) 14.55 (1,622) <.001P

a5ignificant as P<.05.
bSignificant as P<.001.

Types of Information Needs

The ANOVA results (Table 1) showed a significant effect of
disease complexity on two information-seeking needs: diagnosis
(F1622=5.08; P=.02) and treatment (F;4,=4.82; P=.02).
However, disease complexity did not have any effect on other
types of information-seeking needs such as symptoms (P=.19),
causes (P=.28), prognosis (P=.25), drug interactions (P=.23),
lifestyle (P=.59), similar experiences (P=.19), source (P=.31),
and others (P=.26).

The post-hoc comparison showed that the single-disease
guestions tend to include more diagnostic information (mean
0.22, SD 0.41; P=.02 than the multimorbid counterpart, whereas
themultimorbid questionstend to contain moretreatment-related
information than single-disease ones (mean 0.26, SD 0.44;
P=.02).

Stages of Disease Development

There were statistically significant differences in the health
stage (F1 2,=48.02; P<.001) and chronic stage (Fy g»,=54.01;
P<.001) between the two levels of disease complexity.
Specifically, multimorbid questions included questions more
frequently at health stages of questions (mean 6.51, SD 2.59;
P<.001) and at advanced or chronic stages of illness (mean 2.4,
SD 1.87; P<.001).

https://www.jmir.org/2021/3/e21642

Types of Information Shared

The ANOVA results revealed the effects of disease complexity
on the types of information shared, including demographic
information  (Fy,=32.24;, P<.001), medica diagnosis
(F1622=11.04; P<.001), and treatment and prevention
(F1,620=14.55; P<.001). Specifically, questionsfrom multimorbid
HICsare morelikely to provide demographic information such
as age, ethnicity, and weight (mean 0.48, SD 0.5; P<.001) in
their questions compared with single-disease HICs (mean 0.21,
SD 0.41; P<.001). In addition, multimorbid HICs are more
likely to include information relating to diagnosis (mean 0.58,
SD 0.5; P<.001) and information relating to treatment and
prevention (mean 0.44, SD 0.5; P<.001).

Figures 1 and 2 present two illustrations of information sharing
in health questions. In the single-disease question (Figure 1),
the HIC sought a possible diagnosis by sharing a list of
symptoms. However, the question contained aminimal amount
of demographic and medical information including medical
diagnosis or information relating to treatment and prevention.
In the multidisease question (Figure 2), the HIC shared some
personal information, including demographics, medical
diagnosis, treatment, and multimorbidity, and is seeking very
specific information relating to diagnosis and lifestyle.
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Figure 1. Illustrations of information seeking and sharing behavior in single-disease health questions.

g asked in Health > Diseases & Conditions » Other - Diseases
Has anyone ever had Chronic Kidney Disease?

| looked it up on the internet & | have most of the symptoms...No appetite, trouble
sleeping @ night, very tired, losing weight without trying

(® Answer

ﬁ Save

Figure 2. Illustrations of information seeking and sharing behavior in multi-disease health questions.

asked in Health > Diseases & Conditions

Chronic Kidney Disease?

Other - Diseases

Hey guys! I'm 31, slightly overweight but active, with chronic high blood pressure that |
have been taking medication for several years. In my annual blood test, it shows that
glomerular filtration rate is weakening and the creatinine rate is increasing. The doctor is
saying that | am developing chronic Kidney disease.

Has anyone else been diagnosed with this so young? If so, what lifestyle changes have

you had to do to help combat it?

Thanks!

Discussion

Principal Findings and Explanations

This research aims to investigate whether disease complexity
affects information-seeking needs, stages of disease
development, and the type of shared information on Q& A sites.
Our empirical data analysis results reveal ed several significant
effects.

Questionsrelating to single diseaseswere more likely to include
guestions about diagnosis when compared with multimorbid
guestions. Thisisnotin linewith medical care assumptionsthat
underdiagnoses are a rea threat to managing patients with
multiple chronic conditions [34], who may not be allocated
sufficient time for assessment in clinics. The results are also
surprising if we consider the challenges involved in making
sense of the plethora of symptoms and the complex interaction
between different diseases. The reasons behind thisare not clear,
as there are no differences in the number of question posts
asking about two related topics. symptoms and causes. Disease
complexity was not found to have an effect on any other type
of information needs, including symptoms, causes, prognoses,
drugs, lifestyle, similar experiences, sources, and others.
Potentialy, patients with multimorbidity may have a better
understanding of the diagnostic pathways and are content with
the information they already know. In addition, the finding of
this study supports that multimorbid HICs asking about

https://www.jmir.org/2021/3/e21642

RenderX

R

treatment more frequently than single-disease HICs. Thisisin
line with previous research assuming that people with major
illnesses, such as cancer, ask mainly for advice; survivors seem
to share personal narratives;, and terminal patients seek
acknowledgment and validation of their choices [8]. Similarly,
multiple chronic conditions may require more complex
management.

Another major finding is the disease stage. Multimorbid
guestionsfocused more frequently on advanced stages of disease
development. We provide severa aternative explanations for
thisfinding. First, HICs at alater stage of achronic disease may
need moreinformation to validate their choices, such aslooking
for detailed clinical information, which experts cannot do for
various reasons. Patients might understand that care is patient
centered, and it is common for treatments to differ, especialy
across different states or countries. In addition, patients at later
stages may require more general information, such aslifestyle,
for which peers can serve as great information sources.

Disease complexity was found to play a major role in
determining the types of information shared on web-based Q& A
sites. In particular, the multimorbid HICs included more
demographic and medical information in their questions, which
included information related to diagnosis and information
relating to treatment and prevention. Although the management
of chronic disease is a highly collaborative process between
patients and providers, the work that patients must take on

JMed Internet Res 2021 | vol. 23 | iss. 3|€21642 | p. 6
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

during the various stages of chronic disease progression is
immense [35,36]. Multimorbid HICs ask for additional
information about management and treatments of their diseases,
further highlighting their active involvement in health
self-management.

Contribution and Design Implications

Thisstudy makes several novel scientific contributionsto health
consumer informatics. To the best of our knowledge, thisisthe
first study to empirically investigate the effects of disease
complexity on the types of information shared in two Q&A
sites. In addition, thisis the first study to examine the disease
stages of HICswith respect to disease complexity. Overal, this
study provides a comprehensive examination of awide variety
of question characteristics, which is unique among studies on
web-based health Q& A sites.

This study used mixed methods that combine qualitative and
guantitative methods to understand health information—seeking
behavior in web-based Q&A sites. In addition, the study
considered two common types of Q& A sites, community based
and expert curated, for analyzing health information—seeking
behavior.

Unlike previous studies that view information sharing and
information seeking as two conflicting goas [37-39], the
findings of this study suggest that information sharing can
facilitate information seeking in online health communities.
Previous studies have focused more on individual motivations
and intentionsto shareinformation but less on the actual sharing
behaviors and the content of sharing [40]. In addition, we
extended previous theories of information-seeking behavior by
accounting for the dynamics of information needs; in other
words, the process of information seeking can vary with the
stages of disease devel opment.

Our research findings have several implications for improving
web-based Q& A sites. The information needs of HICs with
chronic diseases may also change over time as their disease
evolves, such as substantial disruptionsto their everyday lives.
As a result, effective support from peers who share similar
characteristics and experienceswould be very helpful. It isworth
noting that HICs with a chronic disease grow their knowledge
as they continuously manage their conditions and take more
responsibility for their illnesses [33]. However, there is alack
of research investigating how the use of web-based information
evolves as HICs gain experience moving through a chronic
diseasetrajectory. How to design systemsfor HICswith chronic
diseases that can not only support them in managing their own
evolving health conditions and related knowledge but also
enablethem to help otherswith similar conditions are important
questions for future research.

This study provides strong evidence that multimorbid HICs
share both demographic and medical information when they

Alasmari & Zhou

seek health information on the web. Although web-based Q& A
sites encourage the exchange of a significant amount of health
information, these sites can benefit from improving the
organization of information for community reuse. For instance,
these sites could better support HICs with specific information
needs by organizing the questions based on specific types of
information needs, such asdiagnosis, treatment, and side effects,
and by encouraging them to share their demographic and
medical information without compromising their personal

privacy.
Limitations and Future Directions

Our study has several limitations. Asfar asthe data sources are
concerned, we collected health questions from two types of
Q&A sites. Thus, caution should be exercised when generalizing
the findings to other Q& A sites. For instance, Twitter has been
used for Q & A in the health context. It would help enrich the
Q&A literature to build a tweets data set on health Q& A and
useit to validate the findings of this study. In addition, multiple
disease questions had a much smaller proportion as opposed to
a single-disease question in this study. Furthermore, we have
chosen to focus on health topics on the kidney disease. Although
the findings of this study are expected to be extensible to other
chronic diseases, they still require empirical validations. In
addition to the health questions, which is the focal point of the
analysis in this study, the Q& A sites also provide other types
of information such as user profiles, comments, answers, and
ratings. Integrating information from these multiple dimensions
isexpected to achieve a deeper understanding of the web-based
behavior of HICs. On the other hand, the disclosures of
increasing amount of personal health information may raise
privacy concerns. Thus, how HIC trade-off between information
needs and information disclosure is an interesting question for
future research. The qualitative approach used in this study
helps uncover the contextual characteristics of questions, which
however is difficult to scale. Text mining has the potential to
address the limitation by automating this process. The data
generated through this study can serve as the training data for
building text-mining models.

Conclusions

Multiple disease or multimorbidity questions seem to play a
major role in the stages of disease development and types of
information shared, highlighting a deeper understanding of the
complexities of their conditions. Regarding the types of
information needs, multimorbidity has a minor implication
related to treatment. 1t isal so the case of single-disease questions
that seem to be relevant only for types of information needsin
terms of diagnosis. This study is a valuable first step in
investigating the effects of multimorbidity on different types
of information shared in two Q& A sites. The findings present
implications for designing web-based Q& A sites to better
support health information seeking.
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