Proceedings of APCHIUX 2015

Better Health Information Exploration

3 shanton Chang*

shanton.chang@unimelb.edu.au

Patrick Cheong-Iao Pang "
mail@patrickpang.net

Jon Pearce®
karin.verspoor@unimelb.edu.au j.pearce@unimelb.edu.au

Karin Verspoor * 2

! Department of Computing and 2 Health and Biomedical
Information Systems Informatics Centre
The University of Melbourne The University of Melbourne
® National ICT Australia (NICTA)

Victoria Research Laboratory

This is the author’s version of a work that was accepted for publication.

Changes resulting from the publishing process, such as peer review,
editing, corrections, structural formatting, and other quality control
mechanisms may not be reflected in this document. Changes may have
been made to this work since it was submitted for publication.

The author acknowledges that the copyright of the final version is owned

by the publisher. The final version can be accessed with the following link:

DOI: http://dx.doi.org/10.1145/2846439.2846444

Abstract

The provision of health information has to be clear and
appealing to users. Research has shown that health
information seekers do not all have the same attributes,
skills or needs. In any given health-related app or
website, there is a need to provide tools for accessing
information in ways that appeal to users. This is not
always supported by current web technologies. As such,
based on prior research on health information seeking
behaviour and needs, we designed and created a proof-
of-concept website named Better Health Explorer to
experiment on health information seekers. The pilot
results show a positive effect on supporting and
improving the experience of seekers with exploratory
search behaviour.
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Introduction

Health websites increasingly provide convenient and
genuine health information to the public. However,
studies have shown that general users have different
attributes, skills and needs in finding such information,
and this diversity is not properly supported. Therefore,
people experience frustration in accessing health
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information, leading to health messages not being
conveyed as effectively as health information providers
expect. To rectify this problem, we designed and
implemented a prototype website called Better Health
Explorer (BHX), for supporting various needs
demonstrated in health information seeking processes.

We evaluated the prototype and present some
preliminary results of that evaluation in this paper. A
traditional health website was included in the test as a
baseline. We found that the performance of participants
did not degrade with BHX, while BHX provided more
diverse and useful information to users in the search
process. Overall, the early results show that the
prototype is heading in the right direction to support
and enhance health information seeking.

Related Work

Health Information Seeking Behaviour

Research has been conducted to investigate the
motivations behind health information seeking
behaviour (HISB). Wilson suggests that people will
search for health information when feeling stressed and
threatened when health problems are discovered [17,
18, 19]. In addition, curiosity and the eagerness to
learn new knowledge are common catalysts for seeking
health information [4, 18]. External events (such as
hearing about the health problems of a celebrity from
media) can also trigger health information seeking [1].

Exploratory Search

Exploratory search often occurs when seekers are
unfamiliar with the knowledge domain of the search
topic, or unsure of how to approach the search topic
[15]. Similarly, some instances of health information
seeking behaviour can be identified as exploratory

search, depending on the scenarios faced by seekers
and their knowledge level of the health problem [10].
Exploratory search includes components of learning and
investigation in addition to looking up information [9].
This exploratory search approach demonstrates
different information seeking behaviour. For example, it
involves a number of queries across a larger
information space. Its counterpart, focused search, is
often associated with more specific search goals. In this
regard, we argue that a dedicated design is needed to
cater for the needs of health information seeking and
the characteristics of exploratory search.

Problems and Challenges

Search engines are the primary tools for people seeking
health information [6, 13]. However, studies have
shown that keyword search is a barrier for many users.
For instance, the general public normally have
insufficient knowledge to describe health problems with
appropriate keywords [5, 7, 8]. On the other hand,
search engines are not optimised for health search
queries [2, 3]. Finding health information is a “trial-
and-error” process [14] due to the lack of suitable tools
for health information retrieval, as well as human
factors.

A Possible Solution: Better Health Explorer
We have identified the needs of health information
seekers using observational studies and interviews [10,
11]. The findings lead to six design principles for
exploratory health information seekers [12]. Further,
we developed a prototype called Better Health Explorer
(BHX) to evaluate the design for exploratory seekers.
Figure 1 shows a screenshot of the system.

BHX incorporates several design features for health
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information seekers. The left part of the screen looks
similar to a normal web page, with summaries and
outlines of articles added to aid the needs to previewing
information. The exploration panel, on the right of the
screen, includes coloured tiles as query results, sliders
for refining queries, and checkboxes for filtering
information by categories.

Figure 1. The user interface of Better Health Explorer.

The prototype is designed to support and encourage
exploratory search. Users are exposed to a wide range
of information that can be controlled by the sliders.
Each combination of slider settings equates to a unique
query and the system shows the best results matching
the preferences specified by the sliders. In this way,
users can explore the information space without using
keywords. Movements of the sliders animate the
coloured tiles to illustrate the changes in the result list.
Combinations of sliders add a measure of serendipity to

the system, as useful articles unknown to the user
beforehand may show up in the list. This playful
experience helps engage users in the exploration
process and encourages further reading.

Research Design

We used a mixed research approach to evaluate BHX.
Participants were recruited to perform an observational
study in a lab setting. They were given four tasks and
used either a live health website (baseline) or BHX to
find answers for the tasks. Both test websites contained
the same content. Tasks were carried out in the order
of a 4x4 Latin Square for counter-balancing learning
and ordering effects [16]. The research was approved
by the university’s human ethics committee.

The four tasks consisted of two focused and two
exploratory search tasks to enable comparison of the
baseline website with BHX in both scenarios. The
focused search tasks required participants to find
information for caring for a close friend with a chronic
disease, whereas the exploratory task asked them to
find health topics that are interesting to themselves for
conversations at a party. A think-aloud approach was
adopted, and participants were required to fill a
guestionnaire after each task. Table 1 lists the
surveyed questions. All questions were responded using
5-point Likert scales ranging from “strongly disagree”
(1) to “strongly agree” (5).

Results

In this paper, we report on the preliminary results from
16 participants (9 male; 7 female). Their ages ranged
from 20 to 72 (mean=35.1, SD=14.2). 12 (75%) of
them were university students; three (19%) were staff;
and one (6%) was recruited externally.
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Quantitative results are listed in Table 2. We applied

No Question . . -

Q2 | 1 was uncertain about what Wilcoxon Test (using SPSS) to test the statistical
information to look for before significance between the baseline and BHX in each
sthart(ijng the(taS'(-h ) category of search tasks. Only mean values are shown

Q3 The design (not the content P
of the wabsite helped me to due to space limitations.
figure out what information I
should look for. Baseline BHX Baseline BHX

Q4 T learnt new knowledge Q Focused [ Focused | p Explore Explore | p
throughout the task. Q2 1.94 2.38 3.69 3.50

Q5 I was su_ccessful in getting the Q3 3.44 3.75 3.25 4.00
information I needed.

Q6 | Ifound it easy to tell the Q4 3.81 4.06 3.63 4.19
website what I needed. Q5 3.88 4.25 3.75 3.94

Q7 I was presented with diverse
information on the topic Q6 3.62 3.69 2.75 3.56
through the design (not the Q7 3.44 4.06 | * 3.69 4.44
content) of the website.

Q8 I was presented with topics Q8 3.13 3.94 | * 3.63 4.31
that I hadn’t thought of before Q9 3.94 4.06 3.75 3.81
but was interesting to me. * *

Q9 I had enough time to look for Q10 3.19 3.88 3.38 4.06
the information I needed. Q11 3.25 4.00 | * 3.69 4.13

Q10 L;;?:y”:bluesing the website Q12 3.88 | 4.25 3.81 | 4.06

Q11 | I felt engaged with the Q13 3.81 4.00 3.63 4.19
website. Q14 3.81 4.19 3.75 4.50 | *

12 | Ifelt th it f

Q12 | 1 felt the websitewaseasyfor |\ Tqis5| 369] 4a10[*| 375] 431[x

Q13 | I would use the website at Table 2. Evaluation result. Columns: Focused tasks — baseline
home if it were made vs. BHX; exploratory task - baseline vs. BHX; p - statistical
available. ianifi . % p<0.05. # p<0.01

Q14 | Overall, the website was significance: = p<0.8>, # p<0.01.
useful.

Q15 | Overall, I was satisfied with Discussion and Conclusion

the website.

Table 1. Post-questionnaire after each

task.

Firstly we analyse the responses about the design of
tasks. Q2 shows that a similar level of task uncertainty
is perceived by the participants in each group. The
exploratory tasks were designed to have higher
uncertainty and to be more open-ended [11, 15], and
this was perceived by the participants. Q5 and Q9
display that the tasks were completed successfully
within the time constraint. Among all tasks, new

knowledge was learnt throughout the tasks in both
systems (Q4).

Statistically, BHX outperformed the baseline website in
providing diverse information (Q7) and stimulating
serendipity (Q8) in both task groups (p<0.05). In the
exploratory task, users felt that their information needs
were easier to formulate in BHX (Q6, p<0.05), possibly
due to the design of eliminating keyword searches. Also,
Q10 and Q11 show that BHX brought an enjoyable
experience (p<0.05) and engagement (p<0.05) for
focused tasks into the information seeking process.

Though it is not statistically significant, BHX achieved a
comparable degree of ease of use as the baseline
health website (Q12). Q13 showed that participants
would use it at home if possible. This supports the
desirability of implementing a similar design.

Overall, participants reported the usefulness of BHX in
exploratory tasks (Q14, p<0.01) and the satisfactory of
using BHX in both task group (Q15, p<0.05). Further
data analysis is needed to understand which factors
were significant to support exploratory search, and
which parts of the design result in a better experience
of finding online health information.

To conclude, Better Health Explorer demonstrated
positive results in the evaluation of supporting health
information seekers. The preliminary quantitative
results show that BHX outperformed a traditional health
website in many aspects. A more detailed analysis with
the collected qualitative data will strengthen this
research. The final outcome will contribute to design
guidelines for consumer health websites and a better
model for supporting seekers’ behaviour.
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