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Implementation of Content-based Health Recommender System in Medical
Knowledge on Android

SSRozaan Muhadzdzab Hanif Azhzhorif
Fakultas Ilmu Komputer, Universitas Mercu Buana
JI. Raya Meruya Selatan, Kembangan, Jakarta, Indonesia 11650

Abstract: Medication errors are among the most serious medical errors that could threaten patients’
lives. In this context, drug recommender systems have been developed to assist end-users and
healthcare professionals in identifying accurate medications for a specific disease. By using the
limitToLast query, we can find drug suggestions for diseases that have the highest clicks "LimitToLast"
serves to limit the amount of data to be read that is 1 and is most recent. From this filtering, every time
the user clicks on a disease, it will automatically update the "Clicked" child of the disease that the user
clicked on. The disease page application that has been successfully created has been equipped with a
search bar to look for symptoms that the user wants to know. The accuracy of the recommendation of
this technique gives good results by presenting a suitable alternative medicine. This recommendation
system is transparent to the user. Providing relevant recommendations gives users a sense of openness
and increases their confidence in the recommendations provided. Content-based recommender systems
can be highly tailored to users’ interests, including recommendations for niche items.

Keywords: Medical, Recommender System, Health, Technology, Content-based

1. Introduction

Today's healthcare organizations consider increasing efficiency, reducing costs, improving
patient care and quality of service, and safety when planning the implementation of new
applications based on Information and Communication Technology (ICT). The Health
Information System (HIS) is a computer system that collects, stores, manages, or sends this
vast amount of information related to an individual's health, clinical care, or the activities of a
health-related organization [2].

Recommender systems (RS) suggest items of interest to users of information systems or e-
business systems and have evolved in recent decades. A typical and well-known example is
Amazon's suggested service for products. We believe the idea behind recommend systems can
be adapted to cope with the special requirements of the health domain [3].

Medication errors are among the most serious medical errors that could threaten patients’
lives. More than 42% of these errors are caused by doctors who have limited
experience/knowledge about drugs and diseases. Another reason lies in the increasing number
of available drug information, which has brought obstacles concerning the discovery of
relevant drugs and drug-disease interactions. In this context, drug recommender systems have
been developed to assist end-users and healthcare professionals in identifying accurate
medications for a specific disease.

The development of recommender systems involves experts from various fields, such as artificial
intelligence and human computers. Content-based recommender systems try to matchusers to items that
are similar to what they have liked in the past. This similarity is not necessarily based on rating
correlations across users, but based on the attributes of the objectsliked by the user [4].
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The goal of the HRS is to provide users with medical information that is highly relevant to
the patient's medical development associated with that PHR. Relevant medical information
may be recommended to medical professionals who are working on or are using a particular
PHR, and to the public who are ascertaining their PHR. Depending on the user's medical
expertise, HRS needs to propose medical information that the user can understand [5]. To
mimic these behaviors, the first RS uses an algorithm Recommendations made by the user
community to provide recommendations to active users d. NS. Users looking for suggestions.
Recommendations Articles that are liked by similar users (with similar hobbies). This approach
is known as collaborative filtering; its rationale is for active users. Some users and in the past,
these other recommendations will be similar also need to be relevant and interested in the active
user.

2. Recommendation Systems

Recommendation System (RS) can be seen as a tool for generating recommendations
through building and using user models [6]. Personalization is impossible without a
comfortable user model. As with the top 10 selections, the user model always plays a central
role when not personalized. For example, looking back at the collaborative filtering approach,
users are either profiled directly by element evaluations, or the system uses these evaluations
to derive a vector of factor values, and users have different weights for each factor in their
model. so. Users can also be described by behavioral pattern data, such as website browsing
patterns (for web-based recommend systems) and travel search patterns (for travel recommend
systems). In addition, user data can include relationships between users, such as the
trustworthiness of relationships between users. RS can use this information to recommend
articles to users. Preferred by similar or trusted users.

In content-Based filtering, recommendations depend on the user’s former choices. The item
description and a profile of the user’s orientation play an important role in Content-based
filtering. Content-based filtering algorithms try to recommend items based on similarity count
[7].

Content-Based Filtering (CBF) attempts to recommend items to active users based on the
number of similarities that the user has positively rated in the past. Content-based recommender
systems use the description of the items (metadata) and the preferences of the user to make
user-specific recommendations [8]. For example, if a user likes a web page that contains the
words "mobile," "pen drive," and "RAM," CBF recommends pages related to the world of
electronics. The item description and the user’s direction profile play an important role in
content-based filtering. The content-based filtering algorithm attempts to recommend an item
based on its similarity score.

The similarity metric (discussed later) is calculated from the item's feature vector and the
user's favorite feature vector from the user's previous record during the recommendation. Next,
some of the tops are recommended. Content-based filtering does not require data from other
users when making recommendations to one user. Every content-based recommender system
needs some initial information to be able to start recommending items to the users [9]. Implicit
feedback reduces the burden on users by inferring their user’s preferences from their behavior
with the system [10].

In this research, the author builds Android Application for Medicine learning media. The
application contains medicine knowledge and other health information for users in general,
based on medicine documents from doctors that have been monitored by the Ministry of Health.
This android application includes texts and photos to visualize material in the application. It is
expected to give a measurement of understanding of the material to the user.
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As an illustration, the user after logging in will see a list of diseases displayed by the system,
after that the user will search for or click on the article of the disease in question, and later the
system will process it by accumulating the existing score for each symptom and then displaying
it as a recommended drug for the user.

Here's an example: Users have seen "GERD," "Influenza," and "Migraine." The recommendation system may

recognize that it has symptoms of cough and dizziness. Then thesystem will bring up ginger as a traditional
medicine that is suitable for these symptoms. Userscan expect to receive accurate recommendations for the
symptoms.

3. Methodology

3.1 Development Method

The algorithm used in this paper is inspired by the Limittolast algorithm in product
recommendation algorithm [11]. The original algorithm provides a wider range of results and
gives users more choices. The purpose of the adjustment in the modified algorithm is to narrow
the intended category and the results obtained by the user are more in line with the intended
topic. The results of this modified algorithm have succeeded in providing other results for users
if they want to get alternative medicine, such as in the following scenario: the user searches for
a sneezing symptom remedy, then clicks on influenza and accepts ginger as a recommendation.
If later, the user wants to search for other alternative, using the same syptoms and same
diseases, the algorithm will provide different recommendation, for example honey rather than
ginger.

In general, a similarity function is a function that accepts the input of two objects, then
calculates the similarity between them, and returns in a form of real numbers. The value
returned by the similarity function generally ranges in the interval [0...1]. In this method,
similar dimensional two n-dimensional vectors are calculated by looking for the cosine value
of the angle between them [11]. A very simple expression is the dot product. To calculate the
dot product, we need to use the following formula: X¢=1piui (where pi is the product feature
value and ui is the user interest value in column i).

TABLE I - USER CLICK CALCULATION

Feature 1 Feature 2 Feature 3 Feature 4
Product 1 1 1 2
Product 2 1 4
Product 3 3 1
Product 4 2 1 1

In the table above, the user's interest in product 1 can be estimatedtobe2 * 1 +1 * 1 + 1
* 2 that equivalent to 5. Similarly, the interest in product 2 is 1 * 4 equivalent to 4, and the
interest in product 3 is 2 * 3 + 1 * 1 equivalent to 7. Therefore, Product 3 is the top
recommendation for the algorithm. To the user.
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3.2 Development Cycle

In this research, the author uses Android Development Life Cycle. Application
development stages are explained as follows:

Requirement Analysis - In the requirement analysis this phase aims to grab out all the
details of the project or we can say that the requirement analysis phase is to capture the detail
of each requirement and to make sure everyone understands the scope of the work [12].

Design - The next stage of the Software Development Life Cycle is the Design phase.
During the design phase, the technical details of the design are discussed with the stakeholders
and various parameters such as risks, technologies to be used, the capability of the team, project
constraints, time, and budget are reviewed and then the best design approach is selected for the
product [12].

Developing the Product In this phase, the actual development of the product starts
according to the designed architecture. If designing is done successfully, then this phase is not
much difficult. Developers use different tools, such as compilers, interpreters, and debuggers
are used to generate code. The author chose Android Studio as the tool to build the application
[13].

Testing In this phase developed product is tested whether it meets the user’s requirements,
which are documented in the software requirement specification document. Software defects
are reported, tracked, fixed, and retested so that the product has gained high quality [13].

3.3 System Design
a. UML (Unified Modelling Language)

UML is one of the most widely used language standards in the world to define
requirements, create analysis and design, and describe the architecture in object-oriented
programming. In the field of systems analysis and design now incorporates object-oriented
techniques and concepts, in which a system is viewed as a self-contained collection of objects
that include data and processes [14].

b. Use Case Diagram

After the system and features have been analyzed from a developed Multimedia
Application, the analysis result is illustrated in Use Case Diagram in Figure 2.

TABLE 2 — USE CASE COMPONENT

Actors Use case Description

Search Symptom Querying the system
U Read Disease Article | Read Shown Article
Set Access Get the recommended
Recommendation medicine
Gather user data Log user activities, click
count.
System | Calculate Scores Apply LimitTolast method

Recommend from

Show Prediction
accumulated scores

https://lib.mercubuana.ac.id/



Coming to the conditions on the use cases, the implicit one is that the user must be
logged into the system to access recommendations. The flow of control would be the
inherent activities of each use case like the processing of the request as soon as the user
enters a query for searching the music, the compiling of the list generated from the scores,
and showing those with high values, etc [15].

Figure 1 Software Development Cycle Figure 2 Use Case Diagram
c. Activity Diagram

Activity diagrams are designed to illustrate the flow of various activities between the user
and the application from start until the close of the application. The following diagram (Figure
3) shows the event that occurs in interaction in the application of the Application.

The main activities of each service provided are illustrated by activity diagrams. These activity

diagrams refer to the workflow of the recommender system. Workflows are presented

sequentially and often have conditions specified in control flow lines. The diagram is

accompanied by a description of the task initiator and the workflow. An initiator is usually a

function module that is called when an operation starts. Some of the functions in this

recommender system are [15]:

initRecSys (...)—create a new instance of the system

load user profile (...)—authenticates and loads a user profile

process request (...)—analyses the query entered by the user

dispResults ()—get the results and display them

log user activity (...)-article click scores are all logged for further calculation

get a recommendation (...)-show the recommendations after calculating similarity and

prediction scores

e JloglmpliciteRating (...)—user scoring to the specific article is noted for further
calculations

d. Sequence Diagram

A sequence diagram is a diagram that illustrates the interaction between each object in each
use case in chronological order. This interaction takes the form of sending a series of data
between objects that interact with one another. The following diagram (Figure 4) shows the
Sequence Diagram of the application.
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User System

Figure 4 Sequence Diagram

Figure 3 Activity Diagram

This is where the RecSysUI object works. This is because it is the object with which the
user communicates. The RecSysUI class has many visual elements that contribute to the source
of data related to user activity. The search button, recommendation viewed section, etc. are all
useful for users in log activity. The sequence diagram only describes the nature of the

recommender system's behavior, so the user interface elements are abstracted into a single class
[15].

a. Recommender Method

According to the click, the system calculates the score using the LimitToLast method,
which is connected directly to the drug page and displays recommendations based on drugs
that are connected to the disease that has been opened.

By using the limitToLast query, we can find drug suggestions for diseases that have the
highest clicks by filtering using the "Clicked" child. The "Clicked" children that are in the
"history" are collected using the on-click listener in the itemViewHolder.

"LimitToLast" serves to limit the amount of data to be read that is 1 and is most recent
[16]. From this filtering, every time the user clicks on a disease, it will automatically update
the "Clicked" child of the disease that the user clicked on

Figure 5 Activity Diagram
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3.5 Testing Method

The author has chosen a black-box testing
method that can run throughout the software
development life cycle and software life cycle
testing, namely in regression testing,
acceptance testing, unit testing, integration
testing, and system testing stages. This type
of testing under this technique is focused on
testing for the functionality of the software
application [17].

4. Result and Discussion

Android application developed by the
author contains informative content provided
inone application. It consists of medical
information, an explanation of the disease,
and related symptoms.

The results of this design have been
completed with satisfactory results by testing
to author relatives, from this recommendation
system users can find out what they are
looking for quickly because of the short
system and the speed of the real-time
database [18] when changes occur in the data
in the system.

A log-in page has been created for user
identification and authentication, which is
done regularly by entering a username and
password combination. not only gives users
access to the

application but also allows the system to
trackuser actions and behavior.

Figure 7 Activity Diagram

The disease page application that has
been successfully created has been equipped
witha search bar to look for symptoms that
the user wants to know. For example, if a
user searches for "cough" then only the
disease that has that symptom will come out.

In the article section, medicines have
beenmade to be easily understood by users
with pictures, explanations of the benefits,
the content in these ingredients, to how to
make them. The accuracy of the
recommendation [18] of this technique gives
good results by presenting a suitable
alternative medicine. Developed Android
application has 4 fragment disease,
medicine, user setting, and history.

Black-box testing, as one type of
functional testing, is testing without
having any knowledge of the interior
structure of the application. Typically,
when performing a black-box test, a
tester will interact with the system's
user interface by providing inputs and
examining outputs without knowing
how and where the inputs are worked
upon [19].
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6.

Conclusion and Future Works

According to the development and
test stage of multimedia application from the
author, can be concluded that:

The application is created to let users
will have the ability to give the first move to
do about the disease and have a decent
knowledge of medicine. The application and
techniques will beefficient, feasible, and user-
friendly, which would be less time-consuming
[20]. This research is expected to be a basis
for interactive mobile applications especially
related to the first aid section. the results of
this study indicate that the application has
succeeded in showing high accuracy of the
data obtained from user activities when using
the application. The system has focused on
users' interests and can provide offersto users
personally.

This recommendation system is
transparent to the user. Providing relevant
recommendations gives users a sense of
opennessand increases their confidence in the
recommendations provided. Content-based
recommender systems can be highly tailored
to users’ interests, including
recommendations for niche items. This is
because this technique relieson matching the
properties or attributes of the database object
to the user's profile. The author would also
like to release the source code for free. In this
way, a new generation of software developers
can gain knowledge from the concepts and
theories of this field of study.

REFERENCES

Erdeniz, Seda Polat, et al.
"Recommender systems for loT
enabled m-health applications."
IFIP International conference
on artificial intelligence
applications and innovations.
Springer, Cham, 2018.

2. Sirintrapun, S. Joseph, and David R.

Artz. "Health information systems."
Clinics in laboratory medicine 36.1

(2016): 133-152.

LAMPROPOULOS, ARISTOMENIS,
S., TSIHRINTZIS, G.A., MACHINE

LEARNING PARADIGMS.
APPLICATIONS IN RECOMMENDER
SYSTEMS, SPRINGER
INTERNATIONAL PUBLISHING,

SWITZERLAND, 2015.

. Aggarwal, Charu C. "Content- based

recommender systems." Recommender
systems. Springer, Cham, 2016. 139-
166.

. WIESNER, M. AND PFEIFER, D.,

HEALTH

RECOMMENDER SYSTEMS:
CONCEPTS REQUIREMENTS,
TECHNICAL BASICS, AND

CHALLENGES. INT. J. ENVIRON.
RES. PUBLIC HEALTH, 11, 3,
2580-2607, 2014.

. R.Chen, Q. Hua, Y. -S. Chang,

B. Wang, L. Zhang, and X. Kong,
"A Survey  of

Collaborative Filtering-Based
Recommender Systems: From
Traditional Methods to  Hybrid
Methods Based on Social
Networks," in IEEE Access, vol. 6,

pp. 64301-64320, 2018,
DOI:10.1109/ACCESS.2018.28772
08.

. R. Chen, Q. Hua, Y. -S. Chang,

B. Wang, L. Zhang, and X. Kong, "A
Survey of Collaborative Filtering-
Based Recommender Systems: From
Traditional =~ Methods to  Hybrid
Methods Based on Social Networks," in
IEEE Access, vol.6, pp. 64301-64320,
2018, DOLI:
10.1109/ACCESS.2018.2877208.

https://lib.mercubuana.ac.id/



10.

11.

12.

13.

SADASIVAM, R.S., CUTRONA,
S.L., KINNEY,R.L., MARLIN, B.M.,
MAZOR, KM., LEMON S.C,
HOUSTON, T.K., COLLECTIVE
INTELLIGENCE RECOMMENDER
SYSTEMS: ADVANCING
COMPUTER TAILORING FOR
HEALTH BEHAVIOUR CHANGE
INTO THE 21STCENTURY. J.
MED. INTERNET RES.,
18, 3, E42,2016.
Barragéns-Martinez, Belén, Enrique
Costa-Montenegro, and Jonathan
Juncal-Martinez.  "Developing a
recommender system in a consumer
electronic device." Expert Systems
with Applications 42.9 (2015):42160-
4228.
Isinkaye, F.O.; Folajimi, Y.O,;
Ojokoh,B.A.(2015). Recommendation
systems: Principles, methods, and
evaluation.Egyptian Informatics
Journal,(), S1110866515000341—.
doi:10. 1016/j.e1j.2015.06.005
Fiarni, Cut, and Herastia
Maharani.“Product  Recommendation
System Design Using Cosine Similarity
and Content-Based Filtering
Methods.”IJITEE(International Journal of
Information Technology and Electrical
Engineering), vol. 3, no. 2, 2019,
p. 42 https://doi.org/10.22146/ijitee.
45538.

Usha Rani, S. B. A. S. (2017). A
detailed study of Software
Development Life  Cycle(SDLC)
Models. International Journal of
Engineering andComputer Science,
6 (7).10.1109/COMPSAC.2019.
00024.

Ali, K. “A Study of Software
Development Life Cycle Process
Models: Semantic  Scholar.”
Undefined, 1 Jan. 1970,
https://www.semanticscholar.or
g/paper/A-Study-of-Software-

14.

15.

16.

17.

18.

evelopment-Life
CycleProcessAli/907e¢36e69d7960b75
9604f1a7011f12f8def669c.

Yuliadi, B., H. Prastiawan,

and E.W. Sahputro. "Web-

Based Multipurpose Building

Search Application In
Jakarta." International
Research ~ Journal of
Computer  Science 5.2
(2018): 90-96.

Anand, K “UML

Implementation of Music
Recommender System.”
UMLImplementation

of MusicRecommender
System,2018,https://nebula.
wsimg.com/2f218100d9ded
6¢123a02010f4afcf41?Acce
ssKeyld=D81D660734BCB
585516F &amp;disposition=
O0&amp;alloworigin=1.

Ehmer Khan, Mohd.
“Different Approaches to
Black Box Testing
Technique for Finding
Errors.” International
Journal of Software
Engineering &amp;

Applications, vol. 2, no. 4,
2011,pp.310.,https://doi.org/
10.5121/ijsea.2011.2404.
Khawas, Chunnu & Shah,
Pritam. (2018). Application
of Firebase in Android App
Development-A Study.
International ~ Journal of
Computer Applications. 179.
49- 53.
10.5120/1jca2018917200.
ANGGORO,ADE.MONIT
ORING SERVER ROOM
TEMPERATURE
REMOTELY IN REAL
TIME USING
RASPBERRY PI AND

https://lib.mercubuana.ac.id/


http://www.semanticscholar.or/

19.

20.

FIREBASE,2018,
http://eprints.ums.ac.id/664
67/4/Naskah%?20Publikasi
%20Ade%20Guntoro%20L
200134015.pdf.

Bateja, Ritika,  Sanjay
Kumar Dubey, and
Ashutosh Bhatt. "A patient-
centric healthcare model
based on health
recommender systems."
Recent Findings in
Intelligent

Computing Techniques.
Springer, Singapore, 2018.
269-276.

Xu, Shaochun, et al. “A
Comparative  Study on
Black- Box Testing with
OpenSource Applications.”

21.

22.

23.

2016 17th  IEEE/ACIS
International Conference on
Software Engineering,

Artificial Intelligence,
Networking and
Parallel/Distributed
Computing (SNPD),

2016,
https://doi.org/10.1109/snpd

201 6.7515953.

Ahire, Shreya B., and
Harmeet Kaur Khanuja.
"HealthCare
recommendation for the

personalized

framework." International
Journal of
Computer Applications

110.1 (2015).

https://lib.mercubuana.ac.id/

10



KERTAS KERJA

Introduction

Turning the app idea into a solid foundation for app implementation is the first and
most important step in the Android app development process. Feasibility Assessment
Using wireframes, can clearly understand the visual elements of theirapplications,
obtain detailed conceptual product sketches to shape ideas, and precisely place design
components. To evaluate whether an application concept istechnically feasible,
application developers need access to public data through public API licensing.
Testing and Deployment One of the important components of application
development, you should test at an early stage, usually testing usability, interface and
security controls, stress, compatibility and performance.
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