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Learning Objectives
After participating in this session, the learner should be better able to:

• learn challenges and possible solutions in assisting consumer health 
search users in making health decisions by searching from search 
engines.

• understand the concept of health cards and how health cards influence 
decision making in consumer health search.
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Consumer Health Search (CHS)

• CHS: people searching for health advice online. 

• 59% of U.S. adults has searched online for health information [Fox & Duggan, 2013].

• 7% of Google searches are health related ~ 70,000 health queries/minute [Murphy, 2019].

• Search results strongly bias people’s health decisions [Pogacar, 2017; White, 2009].

• People struggle to understand health search results and fail to make 
correct health decisions [Alpay, 2009; Kobayashi & Ishizaki, 2019].   

• 59% of self-diagnosers decided NOT to confirm their condition with a 

health professional [Fox & Duggan, 2013].
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Search Activities

swollen tender pink eye

(1) Formulating queries

Health decisions:  
1. Condition that I have is … 
2. What I should do is: 

A. Self treat 
B. Contact health professional 
C. Use an emergency service

(3) Making health decisions

Information need:  
1. What condition do I have?  
2. What to do?

Search Activities

Re-formulating 
queries

(2A) Understanding Search  
Results Snippets

(2B) Understanding Search  
Results Web Pages
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Health Card for CHS
• Entity cards have been used by commercial 

search engines to present coherent, easy to 
understand and trustworthy information [Radlinski, 2015].

• The appearance of a health card is triggered by 
queries that contain a health condition name or 
its aliases. 

• We investigate the benefits of health cards for 
broader search tasks - beyond just more 
information about a health condition.
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Health card images and information are courtesy of Google. 



Search Task
For a health scenario, make the 
following two decisions:

1. What is the most possible 
condition for the scenario?

2. What to do / level of urgency ?
a) Use emergency service
b) Contact a health professional
c) Self treat
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Sample scenario:
Scenario: Your 12-year-old 
daughter had a sudden severe 
abdominal pain with nausea, 
vomiting, and diarrhea. Her body 
temperature is 40C. 

Correct Diagnosis: Appendicitis

Correct Urgency Level: Emergency
[Semigran et al., 2015]



Methods: User Study
• 8 health search tasks X 64 Participants = 512 Data Points

• Search interfaces:
• Correct VS Incorrect Cards
• Single VS. Multiple Cards
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Start Demographic 
questionnaire

Pre-task 
questionnaire 

Search 
scenario

User experience 
questionnaire

Finish all 
tasks?Finish

Yes

Informed 
Consent and 
instructions

Exit 
questionnaire

No

Finish all 
tasks?

No

Yes



The Four Search Interfaces
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Single-Card Multi-Cards

With a Correct Card

No Correct Card



Why Showing Multi-cards?
• People submitted underspecified queries which often make difficult (if 

possible at all) to determine the single correct health card to present.

• Presenting possible health conditions side-by-side enables people to 
perform differential diagnosis.
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Search Interface with Multi-Cards
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Search Interface: Scenario and Tasks
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Search Interface: Multi-Cards
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Search Interface: Snippet List
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Impact of Health Cards on 
Search Behavior
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49% of search session time was spent to 
interact with the Single-Card interface.

82% of search session time was spent to 
interact with the Multi-Cards interface.



Measurements
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1. Selected as a source of 
information

2. Lead to more correct
decisions

3. Reduce time to 
complete a task

4. Reduce the effort to 
complete a task

5. Increase rate of Good 
abandonment*

6. Improve confidence on 
decisions

* Good abandonment is when people manage to complete a task without clicking on the search results. 



Are Health Cards Selected as a Source of 
Information? (1)
People selected information from multi-cards 
significantly more frequent than from single-card.
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Are Health Cards Selected as a Source of 
Information? (2)
People select from health cards regardless the 
correctness of health cards.
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Does Presenting Health Cards Reduce 
Effort to Complete a Task?
• Effort is translated as the number of clicks

required to complete a task.

• The multi-cards interface enables people to 
make health decisions with significantly less 
effort than the the single card interface.

20AMIA 2019 Annual Symposium  |   amia.org

1.344**

2.484**

0.0

0.5

1.0

1.5

2.0

2.5

Single Multi
Number of Cards Shown

N
um

be
r o

f C
lic

ks



Does Presenting Health Cards Improve 
the Number of Correct Decisions? (1)
Single-card interface leads to 
a significantly higher number 
of correct diagnosis than 
multi-cards interface.

21AMIA 2019 Annual Symposium  |   amia.org

Diagnosis Level of urgency
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Is Presenting Health Cards Improves the 
Number of Correct Decisions? (2)
• The correctness of 

decisions is dependent to 
the correctness of the 
presented health card.

• This is inline with findings 
from a previous study by 
Pogacar et al. in 2017.
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Diagnosis Level of urgency
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Correctness of Decisions 
Before and After Search

• Search activities lead to 
significant increase of 
correct diagnosis.

• Search activities did NOT
lead to better level of 
urgency correctness.

• 43% of correct diagnosis 
had an incorrect level of 
urgency (73% of them were 
underestimated).
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Was It Us?
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Before
Seek Medical AttentionSelf-treat Emergency

Now
Emergency



Implications
• People struggle to infer the level of urgency based on search results. In fact, 

people tend to underestimate urgency across search interfaces.

• This is problematic as making the correct diagnosis is not as important as 
identifying the correct level of urgency.

• Future work needs to better assist people in deciding the urgency level of 
their perceived condition.
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Diagnosis Urgency Level Risk
Correct Under-estimated Harm well-being
Correct Over-estimated Waste medical resources
Incorrect Correct None to minimum



Thank you!
Email me at: jimmy@uq.net.au


