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Abstract. The use of computers in health education started more than a decade 

ago, mainly for tailoring health educational resources. Nowadays, many of the 

computer-tailoring health education systems are using the Internet for delivering 

different types of health education. Traditionally, these systems are designed for a 

specific health problem, with a predefined library of educational resources. These 

systems do not take advantage of the increasing amount of educational resources 

available on the Internet. One of the reasons is that the high availability of content 

is making it more difficult to find the relevant one. The problem of information 

overload has been addressed for many years in the field of recommender systems. 

This paper is focused on the challenges and opportunities of merging 

recommender systems with personalized health education. It also discusses the 

usage of social networks and semantic technologies within this approach. 
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1. Introduction 

Health Education aims to promote, maintain or restore the health of individuals by 

informing and persuading. Internet is becoming one of the main sources of Health 

Education and Information, and there are a wide range of resources from different 

providers. In fact, recent studies show that most Europeans search in the Internet for 

health information [1]. Despite the availability of many good educational resources, the 

task of identifying the relevant ones can be very difficult for the user. Additionally, the 

users have to deal with the appearance of many health resources of a very low quality, 

or even with misleading information, such as content promoting anorexia (aka proana). 

One of the main reasons for the difficulty of finding relevant educational resources is 

that the health information space on the Internet is huge and it is leading to an 

information overload problem.  

The use of computers in Health Education started in the mid 90s as a tool to assist 

the health educators for tailoring resources [2–4]. Computer-Tailoring Health 

Education Systems (CTHES) could be seen as Expert Systems for automating many of 

the tasks performed by the health educators. CTHES are used to create educational 
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resources adapted to the unique persons needs. The most common approach is the 

creation of motivational messages based on acquired parameters about the health or 

mental status of the user. Internet is also increasingly being used in CTHES as a 

channel to deliver different types of educational resources (text, videos, web, etc.). 

However, Internet is not used normally as a source of additional resources. One of the 

reasons is the health information overload problem described in the first paragraph. 

This problem has to be tackled in order to reach the full potential of the Internet for 

health education. This problem has been studied for many years in the Information 

Filtering field where one of the most common approach is Recommender Systems (RS) 

[5, 6]. An RS provides recommendations of items (pieces of information) which are 

predicted to be interesting for the user. For example, an RS could deliver 

recommendations of health web sites based on information in the user’s health record.  

In MyHealthService [7], we are exploring the usage of RS for Health Education. 

During the SoA we identified many challenges and opportunities but found few 

examples [8, 9]. This paper provides an overview of RS and CTHES highlighting the 

challenges and opportunities of using RS for health education. In addition, we discuss 

the opportunities of using Social Networks and Semantics. 

2. Recommender Systems and Personalized Health Education 

De Vries [2] defined computer-tailoring health education as “the adaptation of health 

education to one specific person through a largely computerized process”. This 

adaptation implies two processes: 1) the selection of an adequate resource and 2) its 

adaptation to the patient’s needs. Their main components are the user models, the 

resources library and an algorithm. The educator’s expertise is needed to build the 

algorithm, which has to select and personalize an educational resource for a patient. 

Figure 1. Main elements of an RS or CTHES. (*) In RS it is only the selection of the resources, and in 

CTHES it comprises the selection and the adaptation.  

RS emerged in the mid 90s, as a set of techniques to solve the problem of the 

information overload. Since then, many techniques have been studied by the industry 

and the research community, especially since the raise of the Internet. Their objective is 

to select items which satisfy the interest of the users. As in the case of CTHES, also RS 

comprise mainly 3 elements: a user’s model, a collection of resources and a 

recommender algorithm. CTHES are normally tackling a specific health problem with 

the supervision of healthcare professionals. Traditionally these systems address a well 

known set of users and educational resources and the personalization is based on a 

predefined set of health related parameters. The specialized context and the 

dependency on the experts, in CTHES, make it difficult to: 1) take advantage of 

additional web educational health resources and 2) adapt the systems to the unique and 

changing health of the patients (e.g., with more than one health problem at the same 

L. Fernandez-Luque et al. / Challenges and Opportunities of Using Recommender Systems904



time). In contrast, RS are designed for more general scenarios with less predefined 

knowledge of their users and resources and relaying mainly on the knowledge gained 

through the user’s interaction. This approach requires less involvement of experts when 

including new users and resources, but has several weaknesses that we will address in 

following sections.  

2.1. Algorithms 

In CTHES, the algorithms for personalization are based on the human expert 

knowledge, normally defined in a set of rules, grounded on behavior theories, whereas 

in RS, the algorithms are normally based on the automatic analysis of the interaction of 

the users. The most common approaches in RS are collaborative-based and content-

based. In the first one the recommendations are based on the ratings by similar users 

and in the second one on the user’s previous ratings. Both approaches success 

dependent on users ratings, and in addition the content-based systems need a 

description of the features of the resources. There are also more advanced types of RS 

algorithms based of knowledge on how the characteristic of a user matches a resource. 

All these different types of algorithms can be combined in hybrid RS [6]. However, in 

the context of RS for health education the problem of the lack of information about 

new users could be compensated by accessing their Electronic Health Record (EHR), 

which is a common approach in CTHES.  

Table 1. Challenges and opportunities in the algorithms 

CTHES RS RS for Health Education 

Grounded on 

medical expert 

knowledge for a 

specific health 

problem. 

High dependency on 

the human experts: it 

makes it difficult to 

increase number of 

users or resources. 

Collaborative-based: based on the 

ratings of similar users 

(-) need of critical mass of users 

(-) lack of knowledge about new items 

and new users 

Content-based: based on the user’s 

previous ratings of similar items 

(+) results don’t depend on other users 

(-) need of information about the items 

and previous user ratings 

(-) super specialization of the 

recommendations 

RS approaches could be used to 

gather aspects, which are not taken 

into account by CTHES approaches 

(such as personal preferences). 

The RS algorithms could learn from 

the previous interactions with the 

system. 

RS could be used to incorporate 

additional resources from the 

Internet. 

2.2. User Modeling 

In CTHES the user models traditionally contain the parameters predefined by the 

experts, normally covering health and mental status. These parameters are captured 

from questionnaires and the patient’s health records. In RS the initial knowledge about 

the user is limited and the use of extensive questionnaires is not common because it 

could hinder a user’s interest in using the system. Also, RS normally do not have 

access to any kind of database about the users and therefore the most common 

approach is to gather knowledge from the analysis of user’s interaction with system 

(e.g., ratings, usage patterns, etc). The strength of this approach is the automatic user 

modeling, but its weakness is the time needed to establish the user model. In CTHES 

the library with the education resources are created by the professionals. To incorporate 

a new resource it has to be described by the professionals and it may imply to adjust the 

tailoring algorithm. This approach guarantees the quality of the resources but makes it 

difficult to dynamically incorporate additional resources from the Internet. However, 
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RS are designed for scenarios of continuous increase in the amount of resources and 

adding new resources are much easier. In content-based RS the new resources have to 

be described while in collaborative-base RS this is not even necessary. The challenge 

in collaborative RS is the lack of knowledge about resources that have few user ratings. 

In the context of Health Education, an RS approach could establish knowledge on a 

resource based on information provided by the patients. For example, the ratings and 

user comments on resources could complement the description of the resources created 

by the professionals. In addition, RS approaches are more suitable for the integration of 

additional educational resources available on the Internet. 

Table 2. Challenges and opportunities in user modeling 

CTHES Recommender Systems RS for Health Education  

Questionnaires:  

(+) based on well-known 

medical theories 

(-) can be a burden to the 

patients

Health Records (EHR, PHR):  

(+): could be a huge source of 

knowledge

(-): integration problems 

Automatic user-modeling: the 

recommendations are based on 

the user’s ratings of the items 

(-) lack of information about 

new users (cold start problem) 

(+) the users don’t need to 

input data 

(+) easy to maintain 

1.- The access to the PHR of the 

users could reduce the problem of 

the lack of information about new 

users 

2.- The analysis of the user’s 

ratings could enrich the traditional 

CTHES approach by taking into 

account the user's preferences 

2.3. Opportunities with Social Networks and Semantic Web 

Social Networking platforms are used in both RS and CTHES, not just to deliver 

content but also to harvest knowledge about the users and the content. For example, in 

RS the analysis of Social Networks has been used to discover emerging topics of 

interest for guiding the recommendation algorithm [10, 11]. In CTHES Social 

Networking platforms have been used to gather information about the users. For 

example, in the project RiskBot researchers are using automatic analysis of public 

profiles in MySpace for tailoring public health interventions [11].  

Another promising approach in both RS and CTHES is the use of Semantic 

Technologies to enhance the integration of the different components of the system and 

for the creation of semantic-based algorithms [12–15]. Semantic technologies could 

enhance the adaptability, for example adding a new data source could be done by 

changing the data models and not having to redesign the system. This can be of great 

interest for the reason that the health of the patients is unique but also changing. The 

application of semantic technologies for health education can be catalyzed by the 

appearance of semantic standards for health information (e.g., OpenEHR, HL7 v3, etc.) 

and semantic repositories for health information sites [16]. 

We believe that the user generated content on the Internet is a promising source of 

information for powering RS based health education. In [9] tags created by users are 

used for delivering health information within a patient community. We presented some 

early results on users publishing about their health on Internet [17], and we have 

detected personal health information disclosed in comments on YouTube videos [18]. 

3. Conclusions 

The application of Recommender Technologies for Health Education could become 

one solution to tackle the health information overload on the Internet. The use of 
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Recommender System for health education is in an early stage and few examples can 

be found in the literature [8, 9]. This lack of previous studies on the applicability of RS 

for Health Education was the main rationale of this paper, where we provided an 

overview of the two different fields: RS and CTHES, and discussed the promises of RS 

for health education. We also discuss the emerging approached in both fields towards 

the usage of Semantic technologies and Social Networks for enhancing their 

performance, and report our own promising results about patient generated content. 
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