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Abstract—Consumers or non-medical professionals are 
progressively going online to seek health information. Despite the 
increasing number of health information search online, acquiring 
the correct and relevant information based on consumer’s 
understanding remains a problem. The information retrieved 
from the Internet may not fit consumer’s understanding because 
the consumer’s familiarity with health topic varies.  

To improve the accuracy of health information search results, 
this paper investigates the impact of consumer’s familiarity on 
the search behaviour using language models approach. A user 
experiment was conducted with 60 participants searching on the 
topic tasks of dengue fever, diabetes mellitus, and 
gastroesophageal reflux disease. The participants also rated their 
familiarity with health task topics on the scale of 1 (not familiar 
at all) to 4 (familiar). This rating categorized the participants 
into four familiarity groups (F1, F2, F3, and F4). The data 
analysis involved the transcription of search task data into the 
sequence of search activities to identify unique search activity 
patterns between familiarity groups.  

The results showed that the familiarity with health topics 
affected health information search behaviour. There were unique 
search patterns exhibited by groups of participants with different 
familiarity. In the query stage, participants with less familiarity 
issued more modified queries than the participants with higher 
familiarity. In the decision stage, familiar participants were likely 
to achieve higher search efficacy than less familiar participants. 
When locating the potential relevant search result, participants 
in the higher familiarity groups tended to be more successful 
than the participants in the lower familiarity groups. By 
analysing the search behaviour, health information search 
systems could predict the consumer’s familiarity to present more 
relevant and understandable results. 

Keywords—health information search; familiarity with health 
topic; search activity; sequence of search activities  

I. INTRODUCTION

The growing numbers of consumer health informatics 
researches have changed the way the consumers engage with 
health information. The use of Internet-derived health 
information is rapidly increasing. Among the contributing 
factors are the growing awareness of the need to equalize 
relationships between healthcare professionals and lay people 
[1], the increasing awareness to be more proactive and 

responsible for own and families health [2], and the pressure 
costs of healthcare system.  

A number of consumer-centric health systems have been 
built to facilitate the rapid use of health information searches 
on the Internet, such as Health Information Query Assistant 
[3], Consumer Health Vocabularies initiatives [4], SimpleMed 
and MeshMed [5], and MedSearch [6]. Despite the increasing 
customer-centric effort, searching for health information 
remains difficult for most consumers. Most people are not 
familiar with medical terminology and understand some health 
terminologies differently with medical professionals. For 
example, a heart attack often mistakenly as the heart does not 
beat according to lay people, while to the doctor, a heart attack 
means there is damage to the heart muscle. The consumer’s 
familiarity with health topic also varies. A person may be 
knowledgeable about tropical diseases, but not familiar with 
mental diseases, while another person may have the opposite 
familiarity. The terminology dengue fever (ICD-10-CM A90) 
is more familiar in Asian and Latin America countries because 
of its frequent occurrences in those regions [7]. This familiarity 
diversity may cause serious impacts since the information 
presented does not match the consumer’s familiarity. 

Most studies of health information seeking by consumers 
focus on building the bridge between consumers and medical 
professionals. To improve the quality of health information 
search, providing a non-intrusive personalization based on 
consumer’s familiarity is necessary. The aim of this paper is to 
do the initial step in developing more accurate and less 
intrusive personalization, i.e., examining how familiarity with 
health topic influences health information searches. The 
identification of specific behaviours between unfamiliar and 
familiar consumers enables a non-intrusive familiarity 
prediction during a health information search session. 

II. RESEARCH DESIGN

A. Data Collection

In this study, the preliminary data collection was gathered
from 60 participants. The criteria of the recruited participant 
are adult (age ≥ 18 years), non-medical professionals, the 
ability to write and read, basic skill in computer and Internet 
operation, and experiences in health information seeking on the 
Internet. The data was collected from transaction logs, history 
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of Internet browsing, interviews, and screen and audio 
recording. 

The 24 women and 36 men ranged in age between 21 to 45 
participated in this study. The majority of the participants had a 
university-level education (52), mainly at the bachelor (30), or 
master (18)  degree. The profile of the participants were 
students, faculties, researchers, administration staffs, and civil 
servants. Most of the students and faculties were from science 
and engineering, and information system department. All 
participants had been using the Internet for three or more years 
and had experience in health information seeking on the 
Internet. Most of the participants sought health information 
online as the need arise, mainly to look for information about a 
specific disease, certain medical treatment, and diet and 
nutrition. 

TABLE I EXAMPLE OF HEALTH SEARCH TASK: TASK 1 (ENGLISH) 
Health Topic: Dengue fever 
Task 1 
Your sister has been suffering a high fever and muscle pain for the 
last three days. You also noticed the appearance of rashes and 
purplish spots on her skin.  
 
The doctor diagnosed her with dengue fever and advised 
hospitalization for a comprehensive treatment.     
 
You want to know how a person can get a dengue fever, the 
likelihood of dengue fever can be life-threatening, and the treatment 
for dengue fever. 
 
Pre-search familiarity self-assessment  
Please rate your familiarity with the search task topic. 
☐ 1 Never heard of it before. 

☐ 2 Slightly familiar, 
I am not familiar with this topic, but I have heard this topic 
somewhere.  

☐ 3 Somewhat familiar, 
I know a little about this topic. 

☐ 4 Familiar, 
I know this topic well. 

 
Your Answer: 
…………………………………………………………………… 
…………………………………………………………………… 
…………………………………………………………………… 
…………………………………………………………………… 
 
How would you rate the cognitive effort required to complete this 
task? 
☐ 1             ☐ 2             ☐ 3            ☐ 4  

☐ 5      
very large                                                                very small 
amount                                                                    amount 
How would you rate the difficulty of this task? 
☐ 1             ☐ 2             ☐ 3            ☐ 4  

☐ 5      
very difficult                                                           very easy 
Please explain your general strategy to finish this task.  
…………………………………………………………………… 
…………………………………………………………………… 
…………………………………………………………………… 
 

 

The instruments for data collection were written in English 
and Bahasa Indonesia. The instruments comprised of 
demographic profile survey, pre-search familiarity self-
assessment, and health information search tasks. The search 
task consisted of three tasks, task 1 discussed dengue fever, 
one of the diseases that has grown dramatically around the 
world in recent decades [7]; task 2 was diabetes mellitus, one 
of the top 10 causes of death in 2015 [8]; and the topic for task 
3 was gastroesophageal reflux disease (GERD). Table 1 
presents an example of a complete health search task 
instrument in the data collection. 

The participant completed a data collection in the following 
procedure: 

1. Profile survey: the participant completed user profiles 
and health information search experiences. 

2. Pre-search familiarity self-assessment: the participant 
was given time to read the search task scenarios 
carefully for 30 minutes. The participant rated the 
familiarity with the topic in each task based on his/her 
understanding on the scale of 1 (not familiar at all) to 4 
(familiar).  

3. Health information search task session: the participant 
was instructed to perform the search task one by one. 
The participant was free to use any search engine, 
website, or health information system at their own 
speed. All of the search session was screen recorded 
using CamStudio software [9]. After finished each 
search task, the participants provided comments about 
their perceptions on completing the task. 

B. Data Analysis 

The data collected from each participant consisted of 
profile data, a self-assessment of familiarity with health topic, 
and a video recording during the search session. Each 
participant produced three data instances, one for each task. 
The profile data captured the demographic characteristics of 
the participant. The self-assessment familiarity categorized 
participants into four familiarity groups, i.e., F1 (not familiar at 
all), F2 (slightly familiar), F3 (somewhat familiar), and F4 
(familiar). The video data were used to examine how the 
participants completed the search task based on their 
familiarity with the health topic. Only the search session 
including the finding of the relevant answer that was 
transcribed further. 

The video data of each search session was transcribed into 
a sequence of search activities. We developed the search 
activity coding scheme to transcribe the video based on the 
work in [10] and [11]. The coding scheme consists of three 
stages and fifteen activity types, as listed in Table II. An 
example portion of the transcription results is: “Q3-E1-E3-E3-
E5-D1-E5-D3”. Based on the sequence, the participant started 
the search session by accessing a general search engine to 
construct a new query, examined the results retrieved, and 
selected two potential relevant results from health / medical 
websites. Subsequently, the participant evaluated the first 
selected articles and marked it as relevant. The last E5 and D3 
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showed that the participant evaluated the second article and 
marked it as not relevant. 

TABLE II CODING SCHEME 
Coding 
Scheme 

Description 

Stage 1: Query 
Q1  Access and browse health/medical websites (e.g., 

consumer health informatics, health agency website, 
health specific search engine, medical dictionary), 

 Submit a new query about a new/different health 
topic. 

Q2  Access and browse health/medical websites (e.g., 
consumer health informatics, health agency website, 
health specific search engine, medical dictionary), 

 Modify previous query by making it more general or 
more specific. 

Q3  Access general search engine,  
 Submit a new query about a new/different health 

topic. 
Q4  Access general search engine,  

 Modify previous query by making it more general or 
more specific. 

 
Stage 2: Evaluation 
E1 Evaluate the search result retrieved from the search 

engine. 
E2 Discard the result retrieved without accessing any item. 
E3 Select a retrieved item from a health/medical website. 
E4 Select a retrieved item from a general website. 
E5 Visit and evaluate the selected item to assess its 

relevance. 
E6 Go to a specific item that has not been visited before by 

accessing link / media in the retrieved item selected.  
E7 Access back to previously visited item. 
Stage 3: Decision 
D1 Mark the selected result from a health/medical website 

as relevant and use it to answer the task. 
D2 Mark the selected result from a general website as 

relevant and use it to answer the task. 
D3  Mark the selected result from a health/medical 

website as not relevant, or 
 Discard the selected result from a health/medical 

website without visiting and evaluating it. 
D4  Mark the selected result from a general website as 

not relevant, or 
 Discard the selected result from a general website 

without visiting and evaluating it. 
 

C. Identifying Search Activity Pattern 

To examine how the familiarity with health topic influences 
search behaviour, the next step in the data analysis was 
identifying common search activity using n-gram language 
models. The method to discover the pattern followed the 
method in [11] and [12]: 

1. Transforming the sequence of search activities into n-
gram language models. Each dataset was divided into 
80% training data and 20% test data. The language 
models composed of 2-grams to 6-grams models. Given a 
user search session “Q1-E1-E3-E3-E5-D1-E5”, the 
trigram represented three search activities consecutively, 

i.e., “Q1-E1-E3”, “E1-E3-E3”, “E3-E3-E5”, and “E3-E5-
D1”. In the sequence “Q1-E1-E3”, the likelihood of being 
in the state E3 depends on having been in state Q1 and E1 
previously.  

2. Evaluating the perplexity [13] of each language model. 
The perplexity PP(pM) of a language model pM (next 
word w|history h) on a test set T={w1, …, wt} was 
computed using the following formulation:   

 

The model with the lowest perplexity was selected as the 
number of search activities in a sequence that best 
represented the search pattern. 

3. Applying the selected n-gram to the search activities data 
to identify common patterns in each familiarity group.  

III. RESULTS 

A. Familiarity with Health Topic 

The participants rated their familiarity with health topic for 
each task, as shown in Table III. 

TABLE III FAMILIARITY SELF-ASSESSMENT RESULT 
Task Topic Familiarity Parti-

cipants, n F1 F2 F3 F4 
1 Dengue fever 11 11 21 17 60
2 Diabetes 

mellitus 
12 26 13 9 60

3 Gastroesopha-
geal reflux 
disease (GERD)

27 15 11 7 60

 Total 50 52 45 33 180
 

The most recognizable health topic was dengue fever. All 
participants who rated their familiarity as F3 or F4 had 
developed an awareness of dengue fever since child age due to 
its prevalence in their surroundings. The most unrecognizable 
health topic in this study was GERD. The pre-search 
familiarity results in Table III also demonstrated that each 
participant was familiar with different health topics. A 
participant in this study was familiar with dengue fever and 
diabetes mellitus, but he/she was unknown to GERD. While 
another participant had experienced diabetes mellitus and 
GERD, but he/she had never of about dengue fever before. 

B. Search Activity 

All participants managed to find the correct answer to the 
questions in health search task. Thus, all search sessions were 
transcribed using the coding scheme in Table II. The 
transcription produced 180 sequences of search activities (1 
sequence of search activities for each search session) and 4605 
search activities. The longest and the shortest sequence in a 
search session contained 212 and 5 activities respectively. On 
average, a health information search session contained 25.1 
search activities (SD 20.76). The composition of each search 
activity in each familiarity group is shown in Table IV. 
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The most frequent search activity performed by all 
participants was visiting and evaluating the selected item from 
the search result to assess its relevance (E5). On average, each 
familiarity group produced 284.25 (24.69%) E1 activity. The 
second and the third most frequent search activities in group F1 
and F2 were evaluating the result retrieved from the search 
engine (E1) and selecting an article from a health website (E3). 
On the contrary, the second and the third most frequent search 
activities in group F3 and F4 were selecting an article from a 
health website (E3) and evaluating the result retrieved from the 
search engine (E1). In terms of assessing the selected item 
from a health website, group F1 encountered irrelevant article 
(D3) more frequent than relevant article (D1). In contrast, the 
other three groups discovered relevant article more often than 
irrelevant article. In the query stage, participants in group F1 
and F2 modified the query more frequent than those in group 
F3 and F4. 

TABLE IV PROPORTION OF SEARCH ACTIVITY IN EACH 
FAMILIARITY GROUP 

F1 F2 F3 F4 
Type % Type % Type % Type % 

E5 25.12 E5 24.53 E5 24.45 E5 23.62
E1 13.50 E1 15.67 E3 18.28 E3 19.87
E3 12.83 E3 15.26 E1 15.02 E1 15.67
D3 9.84 D1 9.68 D1 10.94 D1 13.25
Q4 7.57 Q4 7.14 D3 7.22 D3 7.28
E6 5.93 D3 5.74 Q3 5.24 Q3 5.30
D1 5.74 Q3 5.41 Q4 5.24 Q4 3.31
E4 5.35 E4 4.92 E4 3.26 E4 2.65
D4 3.76 D4 3.12 E6 3.26 Q1 2.43
E7 3.57 E6 3.12 D4 2.21 E6 1.99
Q3 3.18 E7 2.30 D2 1.16 D4 1.77
D2 1.74 E2 1.72 E2 1.16 D2 0.88
E2 1.74 D2 1.39 E7 1.16 Q2 0.88
Q2 0.10 Q1 0.00 Q1 1.05 E7 0.66
Q1 0.05 Q2 0.00 Q2 0.35 E2 0.44
Σ 100.00 Σ 100.00 Σ 100.00 Σ 100.00

 

C. Health Information Search Pattern 

A search activity pattern captures the behavioural tendency 
of health information search in each familiarity group. The first 
step in identifying the pattern in this study was determining the 
pattern size. We used n-gram language model and perplexity 
evaluation to determine the number of search activities in a 
sequence that best represented the behavioural pattern.  

Figure 1 shows the perplexity evaluations of all language 
models. According to the result, 5-gram language model had 
the lowest perplexity in all datasets, thus we used 5-gram 
sequences to identify the prevalent pattern in each familiarity 
group. There were 978, 548, 428, and 521 5-gram sequences 
types in group F1, F2, F3, and F4 respectively. In the analysis, 
only the 20 most frequent 5-gram sequences were examined 
further because the numbers of 5-gram sequences above top 20 
were too small to be considered as common occurrences. 

To identify the common pattern in each familiarity group, 
we categorized 5-gram sequences data into six clusters. The 
categorization is as follows: 1) Cluster 1 comprised issuing a 
new or modified query, examining the retrieved results, and 
selecting an article from a health website or general website, 
and evaluating its relevance; 2) Cluster 2 comprised examining 
the retrieved results, selecting multiple articles from the search 
results, and evaluating the articles’ relevance one by one; 3) 
Cluster 3 included finding a relevant article in the results 
retrieved from the first query; 4) Cluster 4 included finding a 
relevant article in the results retrieved from the modified query; 
5) Cluster 5 consisted of continuing the search process after 
finding a relevant article by examining the previous search 
results; 6) Cluster 6 consisted of  continuing the search process 
after finding a relevant article by issuing a new or a modified 
query. Table V shows the frequent search patterns in each 
familiarity group based on the cluster categorization. 

 
 

 
FIGURE 1 PERPLEXITY VALUES FOR EACH FAMILIARITY GROUP TEST DATA 

 
 
 
 

2-gram 3-gram 4-gram 5-gram 6-gram
F1 4.05253 3.93121 3.90943 3.81414 3.82099
F2 3.60957 3.55311 3.43361 3.32802 3.38267
F3 4.18965 4.26801 4.14734 4.00154 4.07288
F4 3.52004 3.55017 3.50314 3.35959 3.37452

3

3.4

3.8

4.2

4.6

F1

F2

F3

F4

106

Authorized licensed use limited to: IEEE Xplore. Downloaded on May 04,2024 at 11:46:29 UTC from IEEE Xplore.  Restrictions apply. 



TABLE V THE FREQUENT SEARCH PATTERNS IN EACH FAMILIARITY GROUP BASED ON THE CLUSTER CATEGORIZATION 

F1 F2 F3 F4 

5-gram sequences1 Σ (%)2 5-gram sequences1 Σ (%)2 5-gram sequences1 Σ (%)2 5-gram sequences1 Σ (%)2 

Cluster 1: Issuing a new or modified query, examining the retrieved results, and selecting an article from a health website or general website, and 
evaluating its relevance 

1. Q4 E1 E3 E5 D1 

2. Q4 E1 E3 E5 D3 

3. E2 Q4 E1 E3 E5 

18.11% 1. Q4 E1 E3 E5 D1 

2. D1 Q4 E1 E3 E5 

3. Q3 E1 E3 E5 D1 

4. D1 Q3 E1 E3 E5 

5. Q4 E1 E3 E5 D3 

6. Q4 E1 E4 E5 D4 

30.63% 

 

1. Q4 E1 E3 E5 D1 

2. Q3 E1 E3 E5 D1 

3. D1 Q3 E1 E3 E5 

4. D1 Q4 E1 E3 E5 

20.67% 1. D1 Q3 E1 E3 E5 

2. Q3 E1 E3 E5 D1 

3. D1 Q1 E1 E3 E5 

4. Q1 E1 E3 E5 D1 

5. Q4 E1 E3 E5 D1 

27.07% 

Cluster 2: Examining the retrieved result, selecting multiple articles from the search results, and evaluating the articles’ relevance one by one 

- - 1. E1 E3 E3 E5 E5 

2. E1 E3 E3 E3 E5 

7.01% 1. E1 E3 E3 E3 E5 

2. E3 E3 E5 D3 E5 

3. D1 Q3 E1 E3 E3 

12.85% 1. E3 E3 E5 D3 E5 

2. E1 E3 E3 E5 D3 

3. E1 E3 E3 E5 E5 

9.77% 

Cluster 3: Finding a relevant article in the results retrieved from the first query 

- - Q3 E1 E3 E5 D1 4.07% Q3 E1 E3 E5 D1 5.59% 1. Q3 E1 E3 E5 D1 

2. Q1 E1 E3 E5 D1 

11.28% 

Cluster 4: Finding a relevant article in the results retrieved from the modified query 

Q4 E1 E3 E5 D1 8.65% Q4 E1 E3 E5 D1 9.59% Q4 E1 E3 E5 D1 6.15% Q4 E1 E3 E5 D1 3.76% 

Cluster 5: Continuing the search process after finding a relevant article by re-examining the previous search results 

- - E3 E3 E5 D1 E5 3.69% 1. E1 E3 E5 D1 E1 

2. E3 E5 D1 E1 E3 

3. E5 D1 E1 E3 E5 

17.32% 1. E1 E3 E5 D1 E1 

2. E3 E5 D1 E1 E3 

3. E5 D1 E1 E3 E5 

4. D1 E1 E3 E5 D1 

5. D1 E1 E3 E3 E5 

28.57% 

Cluster 6: Continuing the search process after finding a relevant article by issuing a new or modified query 

1. E1 E3 E5 D1 Q4 

2. E3 E5 D1 Q4 E1 

8.65% 1. E5 D1 Q4 E1 E3 

2. E5 D1 Q3 E1 E3 

3. E1 E3 E5 D1 Q3 

4. E1 E3 E5 D1 Q4 

5. E3 E5 D1 Q3 E1 

6. D1 Q4 E1 E3 E5 

7. D1 Q3 E1 E3 E5 

47.23% 

 

1. E5 D1 Q3 E1 E3 

2. E3 E5 D1 Q3 E1 

3. E5 D1 Q4 E1 E3 

4. D1 Q3 E1 E3 E3 

20.11% 1. E5 D1 Q3 E1 E3 

2. D1 Q3 E1 E3 E5 

3. D1 Q1 E1 E3 E5 

4. E3 E5 D1 Q3 E1 

5. E5 D1 Q1 E1 E3 

6. E1 E3 E5 D1 Q1 

7. E1 E3 E5 D1 Q3 

8. E3 E5 D1 Q1 E1 

9. E1 E3 E5 D1 Q4 

46.62% 

 
1 a 5-gram sequences could be in more than one cluster. 
2 Σ (%) is the ratio (in percent) of all related 5-gram sequences in the cluster to the total number of top 20 frequent 5-gram 
sequences in each familiarity group. 
 

IV. DISCUSSION 

A. Search Activity in Each Familiarity Group 

All participants allocated significant efforts in the 
evaluation stage by visiting and evaluating the selected item to 
assess its relevance, evaluating the search result retrieved from 
the search engine, and selecting a retrieved item from a 
health/medical website. Most participants also used general 

search engines (such as Google and Bing) to start a health 
information search session. These findings show that most non-
medical professionals are not accustomed to health information 
search. 

In the query stage, participants in the less familiar groups 
issued more modified queries than the participants in the higher 
familiarity groups. A participant in group L1 submitted six 
queries to answer the question in Task 3, i.e., “GERD”, “what 
is GERD”, “heartburn”, “burning sensation in your chest”, 
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“GERD burning sensation”, and “how to treat GERD”. 
Another participant in Group F2 issued five queries in Task 2, 
i.e., “what is diabetes mellitus”, “diabetes mellitus symptoms”, 
“sugar diet”, “diabetes medicine”, and “differences between 
type 1 and type 2 diabetes”. The query submitted by 
participants in group F1 and F2 contained more keywords from 
the task description than the query submitted in group F3 and 
F4. These indicate that less familiar participants encountered 
more difficulties in the query formulation. In terms of the 
selection of search engines, most participants in all groups 
opted general search engine to start the search session. Some 
participants in group F4 directly accessed consumer health 
websites to seek health information. Knowledgeable users 
targeted more appropriate resources to increase the search 
efficacy.   

In the decision stage, participants in the higher familiarity 
groups were likely to achieve higher search efficacy than less 
familiar participants. Search efficacy measured the number of 
relevant assessment (D1 and D2) against the number of items 
visited (E3, E4, E6, and E7) in a search session. Group F4 
accomplished the highest efficacy of 56.14% compared with 
27.00%, 43.27%, and 46.64% for group F1, F2, and F3 
respectively. Based on the results in Table III, participants in 
group F1 found more irrelevant articles than the relevant 
articles. In the other three groups, the proportion of D1 
(relevant item from a health/medical website) was higher in the 
more familiar groups.  

B. The Impact of Familiarity with Health Topic on Search 
Pattern 

The participants in different familiarity groups exhibited 
specific behaviours in health information search. In cluster 1, 
all groups issued new or modified queries, examined the 
retrieved results, accessed items from health website, and 
evaluated the item’s relevance. A frequent 5-gram sequence in 
group F1 was modifying the query after discarding the 
previously retrieved result without accessing any article. In 
term of the query type, all 5-gram sequences in group F1 
composed only modified query submissions to a general search 
engine. Cluster 1 in group F2 and F3 included new and 
modified query submission to a general search engine. On the 
other hand, cluster 1 in group F4 consisted of new and 
modified query submissions to a general search engine and 
new query submissions to a consumer health informatics. The 
search engine selection in group F4 demonstrated that 
knowledgeable users targeted more appropriate resources to 
increase the search efficacy. This finding is in line with the 
previous study that reported more familiar participants 
achieved better search efficiency than the less familiar 
participants [14]. 

A search strategy of finding the potential relevant items is 
selecting multiple items from the results retrieved and 
evaluating the items one by one. This strategy was performed 
by participants in group F2, F3, and F4. The participants in 
groups F1, who had never heard of the health topic before, 
tended to select an item and evaluate the item immediately. 
These unfamiliar searchers need to construct their 
understanding with health topic definition first before they can 
select another potential relevant article.   

When locating the potential relevant search result, 
participants in the higher familiarity groups tend to be more 
successful than the participants in the lower familiarity groups. 
Previous work in [11] also reported the similar finding. Cluster 
3 and cluster 4 demonstrate this tendency. Participants in group 
F4 had the highest proportion of finding the relevant article in 
the results retrieved from the first query than the other groups. 
Group F1 discovered the relevant article in the results retrieved 
only from the modified query. While group F2 and F3 located 
relevant articles in the retrieved results from the modified 
query more frequent than from the first query.  

Most participants in all groups continued the search session 
after they discovered a relevant article. Participants in group F1 
continued the search process by issuing another query, while 
participants in other groups proceeded the search session by 
reexamining the last retrieved results and issuing another 
query. They continued the search process to verify the 
correctness of the information they discovered and to resolve 
their incertitude about an unfamiliar health topic. These 
activities demonstrate that participants are likely to be more 
cautious in health information search. 

V. CONCLUSION 

This study investigates an emerging important issue in 
health information search, i.e., individual health topic 
familiarity. The consumer’s behaviour in health information 
search can be examined using language models approach. The 
results of this study affirm the impacts of familiarity with 
health topic on search behaviour in health information 
searches. Each familiarity group in this study exhibits unique 
search patterns. 

Delivering health information that matches the user’s 
familiarity is crucial since misunderstanding in health 
information may lead to fatal consequences. By analysing the 
consumer’s search behaviour, a heath information search 
system could predict the consumer’s familiarity to present 
more relevant and understandable results and to improve the 
overall health information search experience 
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