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Online Health Search

Online Health 
Search 

Popularity 

72% of 
Americans

6 out of 10 
Europeans

British citizens 
-at least once a 

day  

70% of 
MalaysiansUndergraduate 

students in 
Thailand use 

online means to 
obtain health 
information

Singaporean 
youth 

frequently 
search for 

health 
information

Eastern Europe 
and Latin 
America 

–second only to 
searching for 
political news 

Middle East and 
Africa -  online 
health searching 
is relatively new



Online Health Search – New 
Zealand 
• New Zealanders use Google to answer 

questions about cancer
• “breast cancer NZ”
• Third most preferred source of health 

information  - Internet 
• Two thirds of participants had used the 

Internet to access health information 
• Little awareness or use of existing New 

Zealand-based online health resources 



Evolution (1)
⚫ Vertical search engines





Vertical Search Engines



Vertical Search Engines



Evolution (2)
⚫ Next generation sources
◦ imedisearch
◦ Pogofrog 
◦HON Foundation 



Evolution (3)
⚫ Web 2.0 applications 

●health support groups (QuitNet)
●consumer health portals (PatientsLikeMe, 

AfterTheInjury.org)

⚫ track and share health indicators 



 Search Experience



Online Search Patterns
⚫ Average Query Length

◦ 3.3 terms per query, simple and short (2002-2007)
◦ 6.27 terms per query (2011)
◦ natural language type question queries (2011-2012)
◦ query reformulation (2014)

⚫ Average Number of Queries
◦ 2.34 queries (2002-2007)
◦ 4-5 queries (2012)

⚫ Task Completion Time 
◦ low, average 3 minutes (2002-2007)
◦ high, average 15 minutes (2011-2013)

⚫ High Search Failure (2002-2012)
⚫ Sequence of Searching & Browsing (2012-2014)

 



Search Challenges 
• medical knowledge, medical terms
• misspelled, short
• no context, no perspective
• unspecific terms
• query reformulation

Query 
Stage

• information overload
• comprehension of returned results
• change in acquisition behaviour
• not able to locate information

Results 
Viewing 
Stage  

Can Information Retrieval strategies 
assist?



Research Question

●  Describe the typology of patterns demonstrated 
when searching across tasks of varying levels of 

difficulty



Experiment Methodology
⚫ Interactive Information Retrieval
◦ User Centric 
◦ Information Retrieval System 

⚫ Instruments
◦ Socio Demographic Questionnaire
◦ Simulated Situations
◦ Keylogging Software
◦ Post Search Task Difficulty Interview

⚫ Search Domain 
◦MedlinePlus



Simulated Situations
⚫ short cover story that describes a situation that 

leads to the use of an information retrieval 
system

⚫ two parts: simulated work task scenario (cover 
story) and indicative request (search goal 
suggestion) 

⚫ substitute for real world information needs 
⚫ study and compare search behaviour using a 

standardised scenario
⚫ invokes a common information need



Simulated Situations 
   Simulated work task scenario: Today 

morning after getting out of bed you noticed 
that you could not move your neck. You could 
not move it to the left or right. There is swelling 
on the left side of your neck. The swelling seems 
to be near lymphatic nodes. You are also 
experiencing some pain near the neck area. You 
want to find out what is wrong.

   Indicative Request: Find for an instance, 
information to inform you of your condition, 
what can be done and why are you experiencing 
this pain at the neck.



Simulated Situations
Simulated work task scenario: Your colleague 

had just undergone a health test and found out that 
his kidney is enlarged and there is a stricture. A 
procedure called URS&RPG was performed. After this 
procedure, he experienced urine retention. He is in 
pain and has been told that surgery is required. You 
are concerned for your colleague and would like to 
use MedlinePlus to provide him with some 
information.
Indicative Request: Find for an instance, 

information to provide to your colleague to inform 
him of his condition, why is he experiencing this 
condition? Try to help him locate possible alternatives 
to treat his condition. Is surgery the only option?



Simulated Situations
Simulated work task scenario: Yesterday at 
the mall you witnessed a child about the age of five 
having fits/seizure. The child’s parents who were 
nearby were in a state of shock. On arriving home, 
you were curious about the situation at the mall 
and would like to find out more about the childs 
condition. Use MedlinePlus to help you find out 
what could have been done to assist the child.
Indicative Request: Find for an instance, 
information advising you of what first aid measures 
you could have taken to assist the child and what 
are some possible reasons for the child to be 
experiencing this condition.



Search Domain - MedlinePlus
⚫ free and publicly available clinical medical 

domain managed by the American National 
Library of Medicine and the National Institute 
of Health

⚫ interface is similar to other publicly available 
medical search domains on the Internet

⚫ retrieval strategy employed by MedlinePlus is 
basic text matching

⚫ search assisting features must be explicitly 
invoked



MedlinePlus (1) 

https://www.nlm.nih.gov/medlineplus



MedlinePlus (2)



Socio Demographic Details (1) 
Category Details
Gender Male Female

38 22
Use of the English 
Language (%)

1st Language 2nd Language 3rd Language
55.0 25.0 20.0

Age (years) Max Min Mean SD
60 18 33.7 9.6

Category Education Type % Value
Undergraduate Students (20.0% of total 
participants)

Business 10.0
Information Technology
 

10.0

Post-Grad  Students (25.0% of total 
participants)

Business 8.0
Information Technology 9.0
Arts and Social Sciences 5.0
Engineering 3.0

Occupation Details
Working Professionals (55.0% of total 
participants)
 

University Lecturers 18.0
Administrators 10.0
Engineers 10.0
Managers 10.0
Consultants 7.0



Socio Demographic Details (2) 
Category Details 
General Search Experience (years) Max Min Mean SD

16.0 2.0 10.3 3.5

Medical Search Experience (years) 10.0 0 6.2 3.5

Medical Search Experience On General Search 
Engines Only (75.0% of total participants)  [years]

8.0 2.0 9.9 3.5

Medical Search Experience On Medical Search 
Engines Only  (10.0% of total participants)  [years]

8.0 1.0 6.2 3.5

Medical Search Experience on Medical Search 
Engines and General Search Engines (15.0% of 
total participants) [years]

5.0 1.0 5.0 2.0



Test Statistics Methods 
⚫ Task Difficulty
◦Chi Square and Standardised Residuals

⚫ Search Behaviour
◦Kruskall-Wallis and Dunn’s Post Hoc Test



Perception of Task Difficulty 
⚫ Easy

Simulated work task scenario: Your 
colleague had just undergone a health test 
and found out that his kidney is enlarged 
....... 

⚫ Difficult
Simulated work task scenario: Today 
morning after getting out of bed you 
noticed that you could not move your 
neck........



Criteria\Task
A1 (D)
(N=60)

A2 (E)
(N=60)

A3
(N=60)

# of queries issued per search session 

Mean 2.8 3.7 2.6
SD 1.5 1.9 1.8
Median 3 4 2
Min 1 1 1
Max 8 8 10

Test Statistics 
Mean # of Queries
H=21.87,
p<0.001

111.6 131.5 105.4

Query length per search session 

Mean 8.5 8.5 6.5
SD 5.9 6.5 5.3
Median 7 7 5
Min 1 2 1
Max 26 32 21
Test Statistics Mean Query 
Length 
H=15.94
p=0.0012

115.6 126.3 103.2

% of queries using query operator 15.0 22.0 10.0
% of queries re-issued 5.0 0 2.0
% medical queries 1.0 14.0 0
% queries without clicks 20.0 25.0 22.0
% natural language 0 0 2.0

% of ineffective queries
Spelling Error 2.0 2.0 0
Query Too Specific 11.0 42.0 0

Querying Assistance  
% of usage Health Topics Tab 13.0 10.0 0
% of usage Videos & Cool Tools Tab 3.0 3.0 6.0
% of usage Drugs & Supplements Tab 16.0 3.0 6.0
% of usage Interactive Tutorial 3.0 3.0 6.0



Results Viewing Behaviour 
Criteria\Task

A1 (D)
(N=60)

A2 (E)
(N=60)

A3
(N=60)

# of search results clicked per 
search session 

Mean 2.0 1.8 1.8

SD 1.4 1.7 0.7

Median 2 2 1
Min 1 1 1
Max 8 10 8

# of sub-links clicked per 
search session

Mean 1.8 1.4 2.3

SD 1.3 0.6 1
Median 1 2 2
Min 1 3 1
Max 4 3 4

% of usage Control-F (find) 19.0 12.0 4.0

% of participants clicked beyond the 1st results 21.0 3.0 10.0

% unsuccessful search sessions 15.0 35.0 3.0

Refining Search Results Assistance  
% of usage Refine by Keyword 5.0 25.0 5.0
% of usage Refine by Topic 0 2.0 2.0
% of usage Refine by Type 7.0 8.0 0



Comparison and Task Completion 
Time

Criteria\Task A1 (D)
(N=60)

A2 (E)
(N=60)

A3
(N=60)

Total Querying versus Clicking 
Behaviour 

173 vs 164 195 vs 127 139 vs 131

Task Completion 
Time Per Search  
Session (mins)

Mean 5.8 7.6 4.7
SD 3.6 5.3 3.9
Median 5 6 3.5
Min 1 2 1
Max 15 30 12

Test Statistics 
Mean Task 
Completion 
Time
H=15.92
p=0.0012

117.7 128.8 90.7                                 



Search Behaviour - Easy

Search 
Behaviour Name

Unbalanced

Sub-Classificatio
n 

Active Technical 
Query Issuers

Slow and 
Unproductive

Critical Results 
Viewers

Features Most number of 
queries

Most unsuccessful 
search sessions

Most results refining 
assistance usage

Longest queries High task 
completion time

Most queries without 
clicks

Most query 
operators

Most ineffective 
queries

 

Most medical 
queries

Uneven querying 
versus clicking 
behaviour



Search Behaviour - Difficult

Search Behaviour 
Name

Motivated

Sub-Classification Problematic Query Issuers Active Results Viewers 

Features Most query re-issues Most viewing results 
beyond the 1st page

Most usage of querying 
assistance 

 



Design Suggestions
⚫ Profiles
◦ typology of search behavior
◦ intelligent agent to identify search patterns

⚫ Summary Snippet Suggestions
◦ relevance score based on weighted calculation
◦ relevance score based on user voting 

⚫ Query and Search Results Refining Suggestions
◦ query suggestion
◦ search within results - specific keywords or terms
◦ clustering - reduce the number of pages from the same site
◦ page content identification
 



Limitations 
⚫ results cannot be generalised
⚫ explicit reasons as to why search sessions 

were perceived as easy or difficult
⚫ pre and post task difficulty changes
⚫ implement the think aloud protocol 
⚫ controlled search session



Future Work 
⚫ analyse data from a qualitative aspect 
⚫ examine search patterns of successful and 

unsuccessful search sessions
⚫ prototype design suggestions 



  Thank you for your attention
Any Questions or Comments?

               
anushia.inthiran@canterbury.ac.nz


