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Abstract

One of the first attempts in the conversion of patient dental records of UPCD to elec-
tronic records is Open DentIS. However, the system lacks some functionalities and prob-
lems were encountered when it comes to patient records access. Dental Information
System 2.0 (DentISt), the second version of Open DentlS, gives UPCD clinicians free
access and storage of electronic patient dental records. The system stores patient den-
tal records containing different forms derived from the UPCD admitting section form.
DentISt also provides a graphical representation of the teeth in which observations are
easily added with just a few clicks. Moreover, the second version is able to address the
problem with the running time of a patient dental chart.

New and improved functionalities such as querying for patients and statistics are
available in DentISt. The system allows clinicians to easily search for patients according
to specified criteria. Generating yearly reports is made easier too by Statistics feature
of the system. The appointment scheduling feature allows clinicians to keep track of
their upcoming appointments with patients. Addition of faculty clinician role also gives
faculty clincians of UPCD access to patient records and added privileges such as printing
of patient record and approval of updates on patient dental chart.

Keywords: Dental Information System, Dental OpenMRS Module, OpenMRS, Dental Informat-

ics, Medical Informatics
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I. Introduction

A. Background of the Study

For the past years, technology has been building an important role in medical field. The
development of information systems designed specifically for the field of medicine has
offered great innovation and drastic improvement on the practice. These systems make
data gathering and accessing more efficient and faster.

Dentistry, a field of medicine, is in line with these advancements. Dental informat-
ics provides a way of integrating patient data and dental records giving practitioners a
better way of storing and accessing information. However, less advancements are made
in this field compared to the field of medical informatics. At present, only a number of
commercial dental information softwares are available. These include EagleSoft!, Den-
talPro?, Dentrix?, and TabDental?. These softwares are very expensive thereby limiting
the number of clinics that can use them. The first open-source software developed espe-
cially for dental management and patient record is Open Dental® but like other systems,
it is not free. As of 2011, the cost fot the software plus the support is USD 149 per
month with no upfront cost[2].

University of the Philippines College of Dentistry(UPCD) trains dentistry students
academically and clinically. The college realized the importance of having dental systems
to help students and professors alike, to record and access patients’ data easily. The
first system they used was created by a group of Computer Science students for their
Software Engineering course. It was reported to have bugs. When the staff tried to
reformat the computer in an attempt to fix the bugs, all the system data, along with
the software’s data, were erased. They were not able to recover it again [3].

In 2011, Aurielle Lee, a BS Computer Science student, created another dental infor-
mation system (Open DentlS) for UPCD. Open DentlS was developed as an OpenMRS
module and appears as a separate gutter in the OpenMRS system. OpenMRS is a free
and open-source electronic health records system. Open DentlS can be installed on a

server and access by UPCD clinicians via the web. Open DentIS makes use of Open-

"http://patterson.eaglesoft.net/
*http://www.dentalpro.org/
Shttp://www.dentrix.com/
“http://sfd.co/news-tabdental-windingup.html
Shttp://www.opendental . com/



MRS’ concept feature by creating a dental lexicon which is based on UPCD terminlogies
to standardized dental terms. Moreover, it uses the standard graphical representation

of the teeth which is used to store information about a tooth of a patient [3].

B. Statement of the Problem

The creation of a Open DentIS by Aurielle Lee is a crucial advancement for UPCD.
However, there are problems that still need to be addressed.

Deployment of the system is not easy. The installation of different softwares and
application that will support it is a long and complicated process. After the installation,
the administrator needs to manually create the clinician role. Since no SQL file was
created for privileges, all privileges of a clinician role is also manually configured at the
start of installation. Those without knowledge on how these work will get confused.

The Open DentlS served as a prototype to UPCD. After using it, Dean Vicente
Medina of UPCD realized new features that need to be added. Needed modifications in
Open DentlS include addition of options such as “normal all” and “no all” in different
exam forms so as to immediately check all other options in the group. Moreover, they
want the dental chart to be included as a tab of the patient information. Additional
features requested include the addition of faculty clinician roles to manage the clinicians
and patient records. The dental system should allow for viewing of appointments be-
tween clinicians and patients. The system should also generate printable patient records
and statistics.

Another problem of Open DentlS is the accessing of a patient’s dental chart. When a
clinician wants to edit a particular dental chart, he will need to edit and submit patient
information first, before having to do the task. This sequence of tasks will be very
incovenient since it is not in accordance with the normal worflow of clinicians.

The loading of a patient’s dental chart is also a problem of Open DentIS. Most of
the time it takes long for it to load, especially if a lot of data is already stored in that
dental chart. One possible reason for this is the dental chart is coded in Javascript which
puts a burden on the client browser. Also, errors are present in the JavaScript console
whenever the dental chart is accessed. This may have affected the performance of the

system.



C. Objectives of the Study

To create Dental Information System (DentISt) which is the second version of Open

DentlIS with the following roles and their respective functionalities:

1. to allow users having clinician role to perform the following

(a) to search and view patient records

(b) add and edit dental chart of a patient

(c) add and edit services rendered to a patient

(d) add and edit consultations/referrals of a patient
(e) schedule appointments with patients

(f) view personal appointment schedules

(g) query for patients having the following criteria

i. male patients
ii. female patients
iii. patients within an age group
iv. patients having a certain job
v. patients living in an area
vi. patients needing a specific treatment

vii. patients with specific dental condition
2. to allow users having clinician in Oral Diagnosis role to

(a) perform clinician role functionalities
(b) add patient records

(c) edit patient record’s Oral Diagnosis forms
3. to allow users having faculty clinician role to

(a) perform clinician role functionalities
(b) print patient records
(¢) approve updates on patient dental chart

(d) view list of appointment schedules of clinicians



(e) search and view clinicians

(f) view statistics of the section within a specified time period

i.

ii.

iii.

v.

V.

vi.

vii.

number of patients with specific dental condition

number of patients who underwent a particular treatment
number of patients needing a specific treatment

number of male patients

number of female patients

number of patients within an age group

number of patients living in a particular location

4. to allow system adminstrator to

(a) manage user accounts

ii.

iii.

1v.

add/edit/delete/search/view user accounts
add/remove clinician role to/from user accounts
add /remove system administrator role to/from user accounts

grant /revoke faculty clinician role to/from clinicians belonging to a sec-

tion

(b) view statistics within a specified time period

ii.

iii.

v.

V.

vi.

vii.

viii.

D.

number of patients with specific dental condition

number of patients who underwent a particular treatment
number of patients needing a specific treatment

number of male patients

number of female patients

number of patients within an age group

number of patients living in a particular location

number of patients treated/registered over the time period

Significance of the Project

The DentISt is an important information system for UPCD to help them collect, organize

and store data efficiently. Patients do not need to write down information manually



thereby avoiding readability issues. Also, there is no need for a safe, large repository of
papers since data is in electronic form which is more secured. The search for patient
information is made easier since data is be stored orderly and in one place. More
importantly, data can be easily accessed via the web.

Setting appointments with patients is made easier using DentISt. Viewing own list
of upcoming appointments helps clinicians prepare. Patients are to be informed or
reminded earlier to avoid missed appointments.

Addition of faculty clinician roles gives faculty clinicians of UPCD access to patient
dental records. The need for approval of updates on patient dental chart by a faculty
clinician ensures that any observation entered on the dental chart is final and correct.

Statistics can help UPCD in decision-making. Knowing which cases are more fre-
quent lets them know which section needs more clinicians in a particular time. It also
helps them summarize the number of patients and cases treated and the services needed
by patients, at a given time. Generating yearly reports is made easier through this.

Moreover, in comparison with Open DentIS, DentISt is much faster in terms of
loading of the dental chart. Application crashes are prevented. It also follows the
normal clinician workflow which means in doing simple tasks, unnecessary steps are
avoided.

UPCD do not have to spend much on the system since the platform, OpenMRS,
is a free open-source software. Using OpenMRS also increases and contributes to the
possibility of creating future dental information systems through different open-source

platforms, thereby giving a chance for clinics to use these systems without paying a lot.

E. Scope and Limitations

1. DentISt is created as an OpenMRS module.

2. The following forms can only be added and edited by clinicians in Oral Diagnosis

(OD forms)

Patient Information Form

Physical Assessment Form

Vital Signs Form

Dental History Form



Medical History Form

Social History Form

Soft Tissue Exami Form

Radiographic Exam Form

Treatment Plan Form

. The system is designed based on University of the Philippines Manila - College
of Dentistry clinical processes (from patient information gathering to setting ap-

pointments).

. The system uses UPCD lexicon curated by Aurielle Lee in Open DentIS.

Assumptions

. If a patient is admitted and needs a treatment, the faculty decides which clinician

will treat the patient.

. User accounts are manually created by the system administrator or can be re-

quested by the clinicians themselves.

. All students are given clinician access in DentISt.



II. Review of Related Literature

Dental informatics applies computer and information science to improve dental practice,
research, education, and management [4]. It has developed significantly since the 1960s,
when the first uses of informatics approaches to address dental issues were documented.
It provides a way of integrating dental records with patient information using computer
technology. The dental informatics discipline aims to support and improve diagnosis,
treatment and prevention of disease and injury and preserve and improve oral health
[5]. While biomedical informatics is an established discipline, dental informatics is a
small but growing discipline [1]. It has gone through a number of developments since
computers were first exploited to address problems in dental practice, research and
education. There are signs proving that dental informatics is establishing itself as a
discipline. However, there are still dangers that continue to hinder its growth and
development. These include the need for standards such as controlled vocabularies
or knowledge-based ontology of dental concepts and information representation and
architecture [6].

Nowadays, an increasing number of dental offices are using electronic information
technologies. As technology advances and become more effective, the use of electronic
patient records (EPRs) is becoming a common practice. They offer not only great
quality, but also patient-safety benefits [7]. Electronic patient records are computer-
based tools designed to provide clinicians with access to complete, comprehensive, and
accurate data about patients [8]. Also known as computer-based patient records (CPRs)
[9], electronic patient records are said to be the next step for the dental information
technology industry in the quest to digitize almost every aspect of dental practice. EPRs’
benefits particularly for large clinical institutions are obvious. With the use of EPRs,
document storage and access should be easier and control of records should improve.
It should also offer value information for better clinic management and excellent data
for evaluation for overall patient care [10]. Ultimately, EPR should improve health care
quality [11].

As of 2002, general dentists who used computers in the clinical environment (i.e, in
the dental operatory) in the United States reached 25%. However, only 1.8% maintain

completely CPRs. The confusion as to what clinical information fields the dental records



must or should contain is a major reason for this. Most clinicians still prefer paper-based
records than computer-based records simply because not all types of patient information
can be covered by an automated dental system [12].

Usability problems have also been a great factor in retarding information system
adoption [13]. These usability problems of dental information systems are of great
importance since they can cause new types of errors that are less prevalent or absent
when traditional approaches are used [14]. Errors may include wrong input of tooth
condition since symbols for these conditions are confusing especially when using different
commercial dental systems.

In learning what these usability problems are and how they affect user adoption to
a system, four dental softwares namely Dentrix, Eaglesoft, SoftDent and PracticeWorks
(PW) were tested in a study conducted by Monaco et al in [14].

Dentrix, developed by Henry Schein Practice Solutions has been the leading software
program in practice management with almost 30,000 installations and 20 years of ex-
perience. Basic tasks like sending appointment reminders, submitting patient insurance
claims, processing patient payments and accessing patient data can be done faster or
automatically with Dentrix. However, in the year of 2004, the cost of the software alone
ranges from USD 8,000 to USD 13,000 [15].

Patterson Eaglesoft also offers features such as digital charting, patient appointment
scheduling and billing but unlike any other softwares, they allow for personalized set-
tings. Eaglesoft packs flexible customization capabilities so one can organize information
according to his preference [16].

Softdent® is a practice management software for dentists and clinicians alike. It
includes complete hard tissue and soft tissue charting. Patient medical history can be
accessed in the comprehensive electronic medical form. With its simplified scheduling,
one do not need to arrange schedules by himself, the software does it for him [17].

With PracticeWorks 7 software, innovative features allows users to be more flexible
about information. With its integrated management feature, users can easily manage
and track referrals. Sending appointment reminders and scheduling treatments are also

made easier. Above all, PracticeWorks offers reliable security to protect all patients’

Shttp://www.carestreamdental . com/practice-management-systems/softdent.aspx
7http ://www.carestreamdental.com/practice-management-systems/practiceworks.aspx



data and financial information [18].

These dental softwares have a wide range of features and are not free. Results showed
that there are lots of design problems that affected the usability of the systems. These
problems include confusion of users due to the use of semantically related labels and
objects by the systems. For instance, users who cannot find a way on how to label a
tooth as missing recorded it as having been extracted instead. Unnecessary separation
of clinically related information also contributed to the difficulty of adopting to the
system. In all systems except PW, the users have had a hard time navigating from one
screen to another. Also, poorly organized controls for entering findings and treatment
procedures contributed to task failures of users [14].

These usability problems are due to users having different workflows which affected
their adoption to the softwares. The poor match between the users and the software
applications task model in three of four softwares led to the failure to complete a specific
task [14].

The Open Source Software (OSS) phenomenon has become an important area of
interest in information systems due to the large and fast-growing number of OSS users.
Adoption and use of OSS in health care organizations is encouraged due to OSS’s po-
tential to both enhance health care delivery and lower software costs [19]. Because its
source code can be inspected and reviewed, OSS offers potentially more reliability and
security than proprietary softwares [20].

A lot of open-source electronic health record (EHR) systems are available nowadays.
These platforms are created to aid developers in managing heath care records. Two
of the most widely used open-source EHR systems in the United States and overseas
are OpenVistA® and OpenEMR? [21]. Other platforms also include GNU Health!? and
FreeMed!'! and OpenMRS!?.

The first open source medical record keeping system is Veterans Health Information
Systems and Technology Architecture (VistA) which is originally developed and main-
tained by the U.S. Department of Veterans Affairs [22]. VistA is believed to be the

largest integrated Healthcare Information System in the world. It is designed to pro-

8http://worldvista.sourceforge.net/openvista/index.html
“http://www.open-emr.org/

Ohttp://health.gnu.org/

"http://freemedsoftware.org/

2http://openmrs.org



vide a high-quality medical care environment for a country’s military veterans. VistA
has a proven track record of supporting a large variety of clinical settings and medical
delivery systems. However, a major problem with VistA is that it uses Massachussetts
General Hospital Utility Multi-Programming System (MUMPS) as its language. Other
languages are preferred than MUMPS, which make modifications and enhancements to
VistA extremely difficult [23].

OpenEMR is an ONC-ATB Ambulatory EHR 2011-2012 certified electronic health
records and medical practice management application. It features fully integrated elec-
tronic health, records, practice management, scheduling, electronic billing[24]. Open-
EMR is configurable to suit users’ needs. OEMR, a non-profit organization supporting
OpenEMR project, creates modules pre-configured to users’ specialties. Users can also
have complete control over the program and data. OpenEMR is free, open source and
has a multilanguage support[25].

One of the most recent and promising open source EMRs is the OpenMRS. The
concept of OpenMRS started on February 2004 from Paul Biondich and Burke Mamlin.
OpenMRS is an open source medical record system framework for developing countries.
Its free nature makes it one of the few real options in creating information systems. Be-
cause of its commitment in creating reliable medical records databases, it has attracted
different programmers [26].

OpenMRS allows users to view patient data stored in OpenMRS database, thereby
centralizing the patient data in a server that can be easier to access for the users,
particularly medical doctors and health workers [27]. OpenMRS, being a client-server
platform, can be distributed across a network of connected computers or the Internet. It
is intended to provide a framework for developers to avoid the need to create a medical
system from scratch.

The system is based on a conceptual table structure which is independent of the
types of medical information to be collected or the forms to be used. This is very
beneficial because it can be customized to different user needs. It also makes use of
a concept dictionary that allows minimal use of free text and maximum use of coded
information. Moreover, OpenMRS is free. All of its components and resources are
available for download. The only component that is not free is a currently used plug-in,

which utilizes Microsofts InfoPath program for data entry. Nonetheless, this is a small

10



barrier to overcome. Because of its low cost, being essentially free, most developing
countries prefer to use OpenMRS [28].

It is possible to extend the use of OpenMRS to other fields of medicine by creating
modules specifically designed for them. In 2011, [27] created a statistical module to allow
medical doctors and researchers perform statistics and data mining with OpenMRS. The
module provides data visualization through graphs and was tested in the field of pediatric
epidemiology.

In the field of dentistry, [3] created the dental module of Open DentlIS for University
of Philippines College of Dentistry (UPCD). The module offers a standard graphical
representation of the teeth (dental chart), allows for access of patient information and

provides secure storage of electronic dental records.
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III. Theoretical Framework

A. Dental Informatics

Dental informatics is the application of computer and information science to improve
dental practice, research, education and management [5]. Improvement of patient out-
comes is its main goal. Thus, the field of dental informatics must be dedicated on
supporting and improving diagnosis, treatment and prevention of disease and traumatic
injury, relieving pain and preserving and improving oral health. Subgoals include the
efficient delivery of dental care and firm support of research and education relating to

the discipline [5].

Dental
Practice,

Research,

Figure 1: Dental informatics combines its methodological foundations to
address problems in practice, research, and education [1]

Figure 1 shows how dental informatics combines primarily with four more component
sciences of informatics to develop solutions in dental practice, research and education
[1]. Dental informatics derives methods, theories, and techniques from sciences such as
dentistry, computer science, cognitive science, and telecommunications.

Dentistry is defined by the World Health Organization(WHO) as the science and art
of preventing, diagnosing and treating diseases, injuries and malformations of the teeth,
jaws, and mouth [29].

Computer science is a discipline that involves the understanding and design of com-
puters and computational processes. It focuses and develops data representations, al-

gorithms, programming languages, operating systems, and computational approaches
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(such as symbolic reasoning). The emphasis here is not on information, but how it is
represented, processed, manipulated, and managed in computing systems.

On the other hand, cognitive science is an area which draws on several fields such
as psychology, artificial intelligence, linguistics, and philosophy, to develop theories of
perception, thinking, and learning. Since the central idea in cognitive science is that
thinking can best be understood in terms of representational structures in the mind
and computational procedures that operate on those structures, it highly relates to
information science and computer science.

Finally, the science that deals with communication at a distance is known as telecom-
munications. Major research issues in this field include the process of communication
between computers, management of traffic and usage of bandwidth efficiently. It also

concerns on security of communication.

B. OpenMRS

OpenMRS is a software platform which enables design of a customized medical records
system. There is a need for medical and systems analysis knowledge to fully control and
benefit from the platform though programming knowledge is not necessarily required.
Customization to other fields is possible since the system is based on a conceptual data
which is not dependent on actual medical information that is needed to be collected [30].

There are three main layers to the system namely data model, API and web appli-
cation. OpenMRS data model is HL7 compliant in terms of standard representations
of observations, encounters, etc. It focuses mainly on patients, includes a room for
internalization and is dedicated to guard against invalid data. It makes use of a con-
cept dictionary with flexible semantic relationships and significant context-dependent
metadata which is used in various ways throughout the application [31]. The API (ap-
plication programming interface), on the other hand, wraps the data layer and hides its
complexity from developers by presenting a list of methods one can use to access and
store data. The user interface and modules that extend the core system functions are
included in the web application layer [30].

The latest version of OpenMRS, which is OpenMRS 1.8.3, was released in December
2011. It is the maintenance release to OpenMRS 1.8 which fixed high-priority bugs intro-

duced in version 1.8.2. Nonetheless, there were no database changes between OpenMRS
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1.8.2 and OpenMRS 1.8.3. It is also forward and backward compatible [32].

OpenMRS organization also released its first OpenMRS Standalone platform which
provides simplified, all-inclusive installation option with both embedded database and
web server in December 2011. With the new OpenMRS Standalone, installation will be
easily done by expanding the downloaded archive and running the extracted .jar file.
The platform will be useful in small-scale production environments; however being new,

it is still not stable and is undergoing modifications [33].

C. OpenMRS Module

A module is a packaged Java code that can be installed into a running OpenMRS
instance and is able to modify almost all aspects of OpenMRS. It can provide new
functionalities such as report and printing options. It can also create web pages, add
tables, run applications, etc. Modules allow developers to write and integrate codes into
OpenMRS without having to modify the core code base [34]. The structure of OpenMRS

module and the steps in creating one can be seen in Appendix A.

D. UP College of Dentistry

1. UPCD Structure

UP College of Dentistry accepts patients in Oral Diagnosis. Basic patient information
are gathered in this section. Different examinations are also performed here so as to
serve as a basis on to what treatment does a patient need. These include soft tissue,
dental and radiographic exams.

The UP College of Dentistry consists of different sections where clinicians work and

perform treatments on patients. The three main sections are the following:
e Oral Medicine - Periodontics, Oral Surgery, Endodontics
e Prosthodontics - Removable Prosthodontics, Fixed Partial Prosthodontics
e Operative Dentistry - Orthodontics, Pedodontics, Restorative Dentistry

Oral Medicine is a specialty of dentistry concerned with the oral health care of pa-
tients with chronic, recurrent and medically related disorders of the oral and maxillofa-

cial region, and with their diagnosis and non-surgical management. The Prosthodontics
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section specializes with the diagnosis, treatment planning, rehabilitation and mainte-
nance of the oral function, comfort, appearance and health of patients with clinical
conditions associated with missing or deficient teeth and/or oral and maxillofacial tis-
sues using biocompatible substitutes [35]. While Operative Dentistry focuses primarily
on the diagnosis, prevention, treatment and prognosis of diseases or trauma to teeth.
Treatments conducted should restore proper tooth morphology, function, esthetics and
harmonious relationship with the surrounding tissues.

Patients may also be endorsed to outside sections or clinics that can perform specific

exams or treatments not covered by UPCD.

2. UPCD Patients Workflow

The standard workflow of patients of UPCD consists of steps starting from the collection
of basic information to scheduling of appointments with assigned clinicians. A treatment
is performed to a patient only by the clinician he/she was assigned. When a treatment
cannot be completed in one day, a patient is allowed to come back for more appointments
until the treatment is finished. If all the needed treatments are carried out, the patient
is checked out. If not, the patient is assigned to either a new clinician or his/her previous
clinician and then proceeds to another treatment. The processes going on inside sections
of UPCD are no longer in scope with the proposed dental information system. Figure 2
and 3 summarizes the workflow of patients.

The Oral Diagnosis (OD) section of UPCD is responsible for the management of
patient records. When a patient is admitted in UPCD, a patient record is created.
The clinician in OD then collects patient data starting from basic information such as
the name, age, adrress, occupation, birthday and contact number. Then the patient
undergoes physical assessment. Medical, social and dental history are asked and any
history of illness is recorded. If the patient record already exists, the clinician in OD
verifies if there is a clinician assigned to the patient. If none, this patient is a returning
patient with new complaints so examinations are performed again. If there is a clinician
assigned to the patient, either a treatment is not finished yet or another treatment is to
be performed. The patient is examined by the clinician assigned to him/her.

Next, the soft tissue examination is performed. If needed, the patient is requested to

take dental radiographic or X-ray examinations to be studied by the clinician. Analysis
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of the radiographs are then written down on a patient data sheet. The patient’s mouth
and teeth are examined and observations are also examined and recorded in the dental
status chart.

By then, all of the services needed by the patients, problems to be addressed and
the proposed treatment are listed in the patient record. The patient is then referred to
the sections in UPCD (Operative Dentistry, Oral Medicine, Prosthodontics) which will
cover the treatments. A clinician belonging to that section is assigned to the patient to
start the first treatment.

The clinician assigned to the patient then examines and double checks the informa-
tion and exam results of the patient. The treatment is then carried out. If the treatment
is not finished along the day, the clinician may schedule more appointments with patient
until it is finished. If the treatment is finished, the clinician checks if all the treatments
needed by the patient are carried out. If all treatments are carried out already, the pa-
tient is checked out. If not, the patient is either assigned to a new clinician or the current
clinician who then performs the next treatment. To keep track of services rendered by
clinicians to the patient, they are listed in the patient record.

The UPCD Admitting Section Patient Form can be seen in Appendix C.
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Figure 2: Workflow of Patients of UPCD

17




Yes

Continue tha
treatment

Examine
®—‘ patient

Waerify collectad
patient irformaticn
and exams results

kA

Checks the patiant
dental chart

Is there
unfinished
reatmant?

O

¥

Canry out the next
treatment required

k.

Record services

Schadule an
appointment with
clinician

p rendered for the
day

k.

Update dental
chart of patient

All treatmeants
needed by patient
finished?

Yes

!

Patient checkout

L 4

./ End of patiant

o workflow

Assign clinician to
start a treatment

Figure 3: Workflow of Patients of UPCD

18



IV. Design and Implementation

A. Context Diagram

The DentISt will have two main types of roles - the System Administrator, and the
Clinicians. The clinicians can be further categorized into three types - normal clini-

cians, clinicians in Oral Diagnosis and faculty clinicians. The context diagram is shown

in Figure 4.
UP College of Dentistry
DentlSt
System Administrator ()
\ landss
Clinician
Faculty Clinician Clinician in Oral Diagnosis

Figure 4: Context Diagram of DentISt

19



B. Use Case Diagrams

Clinicians can search and view patient records. They can also manage appointments
and query for patients meeting certain conditions. Clinicians in Oral Diagnosis (OD)
are the ones able to add patient records. Faculty clinicians, on the other hand, can
manage patient records and clinician accounts. Both system administrator and faculty
clinician can view statistics generated by the system. Only the system administrator
has the privilege to manage user accounts. Figure 5 shows the top level use case diagram

of DentISt.

DentiISt

Manmage Patient
Fecords

Manage Appointments

Clirician in Oral Diagnosis Clinician

Cuery For Patients

Manage Lser
Accounis

Faculty Clinician
System Administrator

View Statistics

Figure 5: Top Level Use Case Diagram of DentISt
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1. Manage Patient Records

The Manage Patient Records Use Case involves user accounts with clinician roles. Clin-
icians can search and view patient records. They can edit the consultations/referrals,
services rendered form and the dental chart of a patient. Scheduling of appointments
are also done by clinicians. Only clinicians in Oral Diagnosis (OD) are allowed to add
patient records. They can also edit OD forms. OD forms include the basic information
form, physical assessment form, vital signs form, history forms (present illness, social,
medical and dental), soft tissue and radiographic exam findings and treatment plan.
They can also add and edit the patient’s dental chart, services rendered form and con-
sultations/referrals. Clinicians in OD can also set appointments with patients assigned

to them. Figure 6 shows the use case diagram.

DentlSt

search and view
patient records

£
add and edit
patient records

edit patient records
oral disgnosis forms

A TH [T L

anage Patient

Clinician in Oral Diagnosis

j\m

Clinician

==incligps=>

Figure 6: Manage Patient Records Use Case Diagram of Clinicians and Clinicians in
Oral Diagnosis

Faculty clinicians can also manage patient records by searching and viewing them.
Printing of patient records is also a task of faculty clinicians. Figure 7 shows the Manage
Patient Records Use Case Diagram of Faculty Clinician. Use cases in gray are built-in

OpenMRS functions.
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Figure 7: Manage Patient Records Use Case Diagram of Faculty Clinician

Faculty Clinician

search and view
patient records

Activity Diagrams of Manage Patient Records are shown in Figures 8, 9, 10, 11, 12,
13 and 14.

Clinician in Oral Diagnosis DentiISt

Fatient_DossniExist
input patient information &=
A Fatient_Exisis

Gmmpt clinician that patient record already exist:D

ém

jIan_- and display patient informatInD

PO

Figure 8: Add Patient Record Activity Diagram of DentISt
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Clinician in Oral
Diagnosis

search patient record

e

DentlSt

%G&rify if patient record axi59

Fatient_Exists

v

Gﬂit oral disgrosis forrni,h

prompt clinician that patient record doesnt exist
e /\‘_

Patiant_DoasniExisi

P1

update patient record

Figure 9: Edit Oral Diagnosis Forms Activity Diagram of DentISt

Clinician in Oral
Diagnosis, Clinician

search patient record

DentlSt

%Ggrify if patient record axi59

Fatient_Exists

o

edit services renderad e

prompt clinician that patient record doesnt exist
v /K-_

Patient_DoasniExisi

P1

update patient record

Figure 10: Edit Services Rendered Form Record Activity Diagram of DentISt

23




Clinician in Oral Dentlst
Diagnosis, Clinician

search patient record

%G&rify if patient record axi59

Fatient_Exists \J/—
edit dental chart prompt clinician that patient record doesnt exist

Patiant_DoasniExisi

P1
update patient record
Figure 11: Edit Dental Chart Activity Diagram of DentISt
Clinician in Oral DentISt
Diagnosis, Clinician,
Faculty Clinician
Fatient_Exists \J/_
selact patient record < /.Kp\lumpi clinician that patient record doesnt exi@
Pafiant_DoasniExist
' P1

Figure 12: Search and View Patient Record Activity Diagram of DentISt

24




Faculty Clinician

saarch patient record

9@@ if patient record exisa

DentlSt

print patient record &=

N

B

Patient_Exisis
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Patient_DossntExist

display patient record

P1

Figure 13: Printing a Patient Record Activity Diagram of DentISt

Faculty Clinician

DentlSt
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Figure 14: Approve Updates on a Patient Dental Chart Activity Diagram of DentISt
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2. Manage Appointments

All clinicians, even those in Oral Diagnosis, can set appointments with patients assigned

to them. The Manage Appointments Use Case Diagram is shown in Figure 15.

Clinician

add appointments
with patients

DentlISt

Manage Appointments

wiew schaduled
appointments

Clinician in Oral Diagnosis

Figure 15: Manage Appointments Use Case Diagram of Clinicians Belonging to a Section

Clinician, Clinician in Oral
Diagnosis

search patient record

61 appaointment with paﬂe;};{

DentISt
%Gﬂrify if patiant record a:i@.’ta
Patlent_Exists (-—
~ prompt section administrator that patient record doesnt e
o /1\

ﬂ@

Patisnt_CoesntExist

\

Gpdate records and aooounta

PO

P1

Figure 16: Set an Appointment with Patient Activity Diagram of DentISt
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Clinician, Clinician in Oral DentlSt
Diagnosis
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g Hémmpt dlinician that there are no future appuintme@

Futurahpps_DontExist

Futuredpps_Exist

@splay clinician appnlmmanta
® -

P1

Figure 17: View Clinician Appointments Activity Diagram of DentISt

Faculty clinicians, on the other hand, can view the list of scheduled appointments of

clinicians with patients.

DentISt

Q anage Appoiniments o
clinicians under the
section

Faculty Clinician

wiew list of
appointments of clinicians

Figure 18: Manage Appointments Use Case Diagram of Faculty Clinicians
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Faculty Clinician DentlSt

view list of future appointments of clinicia@—ﬁ@n'fy if clinicians have future app-ointrnen@

Clinigians_DontHaveApponiments

Clinicians_Hapebppointments

display list of appointmeants
@ P2
PO

Gmmpl faculty clinician that there ana no futuns appﬁlntmsnta

Figure 19: View List of Clinician Appointments Activity Diagram of DentISt

3. Query For Patients

All clinicians (faculty clinicians and those in Oral Diagnosis) can query for patients
meeting different criterion. Criterion includes the sex, age, occupation, address, chief

complaints, dental status chart and needed services of patients.

DentlISt O
/
/

Clinician

Query For Patiants

Faculty Clinician

search for patients
meating specific criteria

Climician in Oral Diagnosis

Figure 20: Query For Patients Use Case Diagram of Clinicians

The activity diagrams are shown in Figure 21.
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Faculty Clinician,
Clinician, Clinician in Oral
Diagnosis

selact fields to satisfy

DentlSt

~

a@arch all cases passing the requiremen@
/‘\;frompt clinician that there are no resulis for the qu

Cases_Exist J/
Cases_DontExist

display list of patients

>

P1

Figure 21: Search For Patients according to Specified Parameters Activity Diagram of

DentISt

4.

View Statistics

Statistics can be viewed by both system administrator and faculty clinicians. However,

they are based on the fields set by the system administrator and faculty clinicians on

their query.

System Administrator

DentlSt

View Statisitics

Faculty Chnician

Figure 22: View Statistics Use Case Diagram of System and Faculty Clinician
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System Administrator,
Faculty Clinician DentlSt

select fields to satisfy

%Ggunt all cases included in the querD

Cases_Exist

view statisbos. {;mmpt adrministrator that there are no results for the que@

Cases DontExist

display statistics

P1

Figure 23: View Statistics Activity Diagram of DentISt

5. Manage Accounts

The Manage Accounts Use Case Diagram involves the system administrator and faculty
clinician. In DentISt, system administrator can manage user accounts with clinician and
faculty clinician roles. He can add, edit and delete user accounts and assign clinician
roles or system administrator roles to them. The faculty clinician also manages user
accounts. He can search and view accounts with clinician role.

The Manage Accounts Use Case Diagram of System Administrator and Faculty
Clinician is shown in Figure 24.

Figures 25, 26, 27, 28, 29 and 30 show the Activity Diagrams for the Manage User

Accounts.
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DentlSt
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Figure 24: Manage Accounts Use Case Diagram of System and Faculty Clinician

System Administrator DentISt

verify if user account exists

search user account

Userdccpunt_DossntExist

/— mpt system administrator that user account already exisg

N N\

UsarAccount Exists

add user account

P1

Figure 25: Add User Account Activity Diagram of DentISt
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System Administrator

search user account

Usaghcoount Evists

DentlISt

verify if user account exists

-

edit account informaticn

\Erornpt system administrator that user account doesnt exisD

Usarfccouni DoasniExist

update accounts

P1

Figure 26: Edit User Account Activity Diagram of DentISt

System Administrator

search user account
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delete user account

DentlSt

verify If user account exisis

-
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P1

Figure 27: Delete User Account Activity Diagram of DentISt
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P1

PO

Figure 28: Search and View User Account Activity Diagram of DentISt

System Administrator
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Figure 29: Assign Clinician Role to User Account Activity Diagram of DentISt

33




System Administrator

sedarch user account

Uses Account_ Exisis

verify if user account exists

DentiSt

C

Gssign faculty clinician role to user acmur%

“

ampt systerm adminisirator that user account doesnt axisD

Userhccount_DoasnlEx

st

P1

Figure 30: Assign Faculty Clinician Role to User Account Activity Diagram of DentISt
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C. Entity Relationship Diagram (ERD)

Figure 31 illustrates the DentISt entity relationship diagram with the dental status
surfaces table - caries_status, recurrent_status, amalgam status, composite_status, glas-

sionomer_status and tempfilling_status. Tables colored in gray are built-in OpenMRS

tables.
glassionomer_status
PK glass id
PK,FK1 |patient id
distal_glass
buccal_glass
mesial_glass caries_status
recumrent_status lingual_glass
occlusal_glass PK caries_id
PK recurrent_id updated_by PK,FK1 | patient_id
PK,FK1 |patient id date_updated
time_updated distal_caries
distal_recurrent version buccal_caries
buccal_recurrent mesial_caries
mesial_recurrent lingual_caries
lingual_recurrent occlusal_caries
occlusal_recurrent updated_by
updated_by patient date_updated
date_updated H time_updated
time_updated PO TH|PK |patient id version
version
tribe
creator
date_created
changed_by amalgam_status
date_changed K I ”
" voided amalgam_i
tempfilling_status i FH———0< PK.FK1 atient id
PK filling_id pO— date_changed
PK,FK1 | patient_id voided_reason distal_amalgam
buccal_amalgam
distal_filling mesial_amalgam
buceal_filling lingual_amalgam
mesial_filling occlusal_amalgam
lingual_filling - updated_by
oeclusal_filling composite_status date_updated
updated_by PK composite id timel_updated
date_updated PK,FK1 | patient id version
time_updated
versian distal_composite

buccal_composite
mesial_composite
lingual_composite

occlusal_composite

updated_by
date_updated
time_updated
version

Figure 31: ERD of Patient

Tables such as the patient_check_list, services_needed and the dental_chart are shown

in Figure 32.
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dental_chart

PK
PK,FK1

chart_id

caries
recurrent_caries
amalgam
composite
glass_ionomer
temporary_filling
complete_denture
single_denture

rermovable_partial_denture

extrusion

intrusion
mesial_rotation
dal_rotation
rotation
postcore_crown
rootcanal_treatment
pitfissure_sealants
extracted

missing

unerupted
impacted
porcelainfused_crown
acrylic_crown
metal_crown
porcelain_crown
fixed_bridge
restorable
nonrestorable
updated by
date_updated
time_updated
version

is_current
approved
approved_by
date_approved
time_approved

service_needed

PK saerviceneeded id
PK,FK1 |patient id

class_1

class_2

class_3

class_4

class_5

onlay

extraction
odontectomy
special_case
pulp_sedation
crown_recementation
filling_service
laminated
single_crown
bridge_service
anterior

posterior
other_endodontics
periodontics
surgery
emergency_treatment
prosthodontics
updated_by
date_updated
time_updated
version

7

patient

PK | patient id

tribe
creator
date_created "

patient_check_list

changed_by
date_changed
voided
voided_by
date_changed
voided_reason

Figure 32: ERD of Patient
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PK checklist id
PK,FK1 | patient id
high_blood

heart_attack
angina_pectoris
swollen_ankles
frequent_fever
pacemakers
emphysama
asthma
afternoon_fever
chronic_cough
breathing_problems
bloody_sputum
sinusitis
frequent_headaches
dizziness
fainting_spells
visual_impairment
hearing_impairment
arthritis
Nernvousness
anxiety

joint_pain

tremors
blood_transfusion
denied_blood

pallor

diabetes

goiter
bleeding_bruising
weight_loss_gain
frequent_thirst
frequent_hunger
frequent_urination
chemotherapy
urination_pain
urine_blood_pus
hepatitis
hiv_positive
pelvic_discomfort
depression
check_others
enumerate_checkothers
family_diabetes
family_heart_diseases
family_bleeding
family_cancer
family_others
enumerate_other_family
drug_allergy
enumerate_drugs
enumerate_food
rubber_allergy
enumerate_rubber
other_allergy
enumerate_others
pregnant
months_pregnant
breastfeeding
hormone_replacement
menstruation
contraceptive

updated_by
date_updated
time_updated
version

enumerate_contraceptive




The Entity Relationship Diagram of patient and all other related patient infor-
mation, those gathered in Oral Diagnosis, are shown in Figure 33. The tables con-
nected to patient table are the following - patient_additional_info, patient_vital_signs, pa-
tient_physical_assessment, patient_social_history, patient_appointment, treatment_plan,

patient_medical_history and patient_dental_history.

patient_additional_info
- — PK info_id
patient_social_history PK,FK1 | patient id
PK socialhist_id aceupation
PK.FK1 | patient_id phone
is_smoking educ_attainment
smoke_what Sﬂzpdeilan patient_vital_signs
smote_freq guardian_phone PK vitalsigns id
:mgkz—:te;;s service_code PK,FK1 | patient id
o chief_complaint
g&g‘:g?—‘f ::ihm iliness_history blood_pressure
iohol f service_code pulse_rate
alcohol_treq updated_by respiration_rate
ever_used Tjru 5 date_updated weight
_used_crug time_updated updated_by
ngQS_;"'hﬂT version date_updated
- version
drugs_stop =
updated_by *
date updated =+ treatment_plan
time_updated - . ;
version H H patient PK,FK1 | patient_id
1 PK treatmentplan_id
H-{ PK |patient id Tt
patient_physical_assessment tribe Chief—compd'ai“‘
service_code
PK physicalassess_id creator proposed_treatment
PK.FK1 |patient id dd?te_crga:}ad " Y updated by
W " anged_by date_updated
gait T T date_changed time_updated
appearance "":"! ded version
defects voided_by is_current
updated_by date_changed —
date_updated voided_reason _Hﬁ:
time_updated I
version * patient_dental_history
R patient_medical_history PK denthist_id
PK,FK1 | patient_id
patient_appointment PK medhist_id : .
— PK,FK1 | patient_id I isi
X K ast_visit_date
PK,FK1 | patient id last_visit_prac
PK appointment_id physician_name visit_freq
] physician_phone anaéslhesia
appointment_date hosp_date complications
appointment_clinician hosp_reason updated_by
updated_by allergies date upaated
date_updated inesses fime_updated
time_updated medications version
version childhood_diesases
updated_by
date_updated
time_updated
version

Figure 33: ERD of Patient
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D. Data Dictionary

Tables with headers in gray are OpenMRS built-in tables.

patient_id integer(11)
tribe integer(11)
creator integer(11)
date_created datetime
changed_by integer(11)
date_changed datetime
voided smallint(6)
voided_by integer(11)
date_changed datetime
voided_reason | varchar(255)

Table 1: Patient Table

Attribute Data Type Description
info_id integer(11) Patient information identifier
patient_id integer(11) Patient identifier
occupation varchar(20) Occupation of patient
phone varchar(100) Contact number of patient
educ_attainment | varchar(30) | Highest educational attainment of patient
guardian varchar(100) Guardian of patient
guardian_phone | varchar(100) Contact number of guardian
service_code varchar(20) Service code of treatment type
chief_complaint | varchar(100) Chief complaint of patient
illness_history | varchar(100) Pressent illness of Patient
updated_by varchar(50) User who updated the record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version
is_current varchar(50) Is it the current record

Table 2: Patient_Additional_Info Table
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Attribute Data Type Description
checklist_id integer(11) Checklist identifier
patient_id integer(11) Patient identifier
clinician_id integer(11) Clinician identifier
high_blood enum(‘Y’, ‘N’ Experienced highblood?

heart_attack

Experienced heart attack?

angina_pectoris

Experienced Angina Pectoris?

bleeding_bruising

Experienced bleeding or bruising

weight _loss_gain

Experienced sudden weight loss
or gain?

frequent _thirst

Frequently thirsty?

frequent_hunger

Frequently hungry?

frequent_urination

Frequently urinating?

chemotherapy

Has undergone chemotherapy?

urination_pain

Experienced urination pain?

urine_blood_pus

Has blood or pus in urine?

hepatitis

Has hepatitis?

hiv_positive

Is HIV positive?

pelvic_discomfort

Experienced pelvic discomfort?

(
(
swollen_ankles enum(‘Y’, ‘N’ Experienced swollen ankles?
frequent_fever enum(‘Y’, ‘N’ Experienced frequent high fever?
pacemakers enum(‘Y’, ‘N’ Has pacemakers?
emphysema enum(‘Y’, ‘N’ Has emphysema?
afternoon_fever enum(‘Y’, ‘N’ Experienced afternoon fever?
chronic_cough enum(‘Y’, ‘N’ Has chronic cough?
breathing_problems enum(‘Y’, ‘N’ Has breathing problems?
bloody_sputum enum(‘Y’, ‘N’ Has bloody sputum?
sinusitis enum(‘Y’, ‘N’ Has sinusitis?
frequent_headaches enum(‘Y’, ‘N’ Has frequent headaches?
dizziness enum(‘Y’, ‘N’ Experienced dizziness?
visual_impairment enum(‘Y’, ‘N’ Experienced visual impairments?
hearing_impairment enum(‘Y’, ‘N’ Exp.erlen.ced hearing
impairments?
arthritis enum(‘Y’, ‘N’ Has arthritis?
nervousness enum(‘Y’, ‘N’ Experienced nervousness?
anxiety enum( Experienced anxiety?
joint_pain enum(‘Y’, ‘N’ Experienced joint pain?
tremors enum(‘Y’, ‘N’ Experienced tremors?
blood_transfusion enum(‘Y’, ‘N’ Undergone blood transfusion?
denied_blood enum(‘Y’, ‘N’ Denied of blood donation
pallor enum(‘Y’, ‘N’ Experienced pallor
diabetes enum(‘Y’, ‘N’ Has diabetes
goiter enum(‘Y’, ‘N’ Has goiter
(
(
(
(
(
(
(
(
(
(
(
(

depression

Experienced depression?
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Attribute Data Type Description
check_others enum(‘Y’, ‘N’) Others?
enumerate_checkothers varchar(50) Specify others
family_diabetes enum(‘Y’, ‘N’ Family history has diabetes?

family_heart_diseases

enum(‘Y’, ‘N’

Family history has heart
diseases?

family_bleeding

Family history has cancer?

family_cancer

enum(°Y?, ‘N’

Family history has cancer?

family _others

)
)
enum('Y’, ‘N
)
)

enum(Y?, ‘N’

Other family history diseases?

enumerate_other_family varchar(50) Specify others
drug_allergy enum(‘Y’, ‘N’) Allergic to drugs?
enumerate_drugs varchar(50) Specify drugs
food_allergy enum(‘Y’, ‘N’) Allergic to food?
enumerate_food varchar(50) What food?
rubber_allergy enum(‘Y’, ‘N’) Allergic to rubber?
enumerate_rubber varchar(50) What rubber?
other_allergy enum(‘Y’, ‘N’) Other allergies?
enumerate_others varchar(50) Specify others
pregnant enum(‘Y’, ‘N’) Is pregnant?
months_pregnant integer(10) Number of motnhs pregnant
breastfeeding enum(‘Y’, ‘N’ Is breastfeeding?

hormone_replacement

enum(‘Y’, ‘N’

Is undergoing hormone

)
)
enum(‘Y’, ‘N’)
)

replacement?
menstruation Has menstruation?
contraceptive enum(‘Y’, ‘N’ Using contraceptive?
enumerate_contraceptive varchar(50) What contraceptive?
updated_by varchar(100) User who updated the record
date_updated varchar(100) Date updated
time_updated varchar(100) Time updated
version integer(11) Version
Table 3: Patient_Checklist Table
Attribute Data Type Description
denthist_id integer(11) Dental history identifier
patient_id integer(11) Patient identifier
last_visit_date datetime Date of Last Visit
last_visit_proc | varchar(100) Last Visit Procedure
visit_freq varchar(25) Frequency of Dental Visit
. Exposure and Response to
anaesthesia varchar(25) Local Anaesthesia
. Complications during and or
complications | varchar(25) aftor Dental Procodure
updated_by varchar(50) | User who updated the record
date_updated | varchar(50) Date updated
time_updated | varchar(50) Time updated
version integer(11) Version

Table 4: Patient_Dental History Table



date_updated

varchar(50)

Date updated

Attribute Data Type Description
physicalassess_id | integer(11) | Physical assessment identifier
patient_id integer(11) Patient identifier
gait varchar(50) Gate
appearance varchar(50) Appearnce
defects varchar(50) Defects
updated _by varchar(50) | User who updated the record
(
(

time_updated

varchar(50)

Time updated

version

integer(11)

Version

Table 5: Patient_Physical_Assessment Table

Attribute Data Type Description
vitalsigns_id integer(11) Vital signs identifier
patient_id integer(11) Patient identifier
blood_pressure | varchar(7) Blood pressure
pulse_rate integer(3) Pulse rate
respiration rate | integer(3) Respiratory rate
temperature float(3,1) Temparature
weight float(5,2) Weight
updated_by varchar(50) | User who updated the record
date_updated | varchar(50) Date updated
time_updated | varchar(50) Time updated
version integer(11) Version
Table 6: Vital_Signs Table
Attribute Data Type Description
medhist_id integer(11) Medical history identifier
patient_id integer(11) Name of patient
physician_name | varchar(50) Name of physician
physician_num integer(11) | Contact number of physician
hosp_date datetime Latest hospitalization date
hosp_reason varchar(100) | Latest hospitalization reason
allergies varchar(100) Allergies
illnesses varchar(100) Ilnesses
medication varchar(100) Medication
childhood _disease | varchar(100) | Childhood diseases history
updated_by varchar(50) | User who updated the record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 7: Patient_Medical History Table
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Attribute Data Type Description
socialhist_id integer(11) Social history identifier
patient_id integer(11) Patient identifier
is_smoking enum (Y, ‘N) Is the patient using or have used tobacco,
cigarette?
smoke_what varchar(25) What kind does the patient smoke?
smoke_freq varchar(25) How Often does the patient smoke?
. How many years has the patient been
smoke _years integer(2)) smoking?
If pati 1 how 1 i
smoke_stop varchar(25) patient already stopped, how long since
last used?
drinking_alcohol | enum(‘Y’, ‘N’) | Does the patient drink alcoholic beverage?
alcohol_what varchar(25) What kind does the patient drink?
alcohol_freq varchar(25) How often does the patient drink?
. How many years has the patient been
alcohol_years integer(2) drinking?
If pati | how 1 i
alcohol_stop varchar(25) patient already stopped, how long since
last used?
ever_used _drugs | enum(Y, ‘N") Has the patient used dru?gs for recreation
purposes’
drugs_what varchar(25) What kind of drug?
drugs_freq varchar(25) How often does the patient use drugs?
drugs_years integer(2) How many years has ;che patient been
using?
If patient already stopped, how long since
drugs_stop varchar(25) last used?
updated_by varchar(50) User who updated the record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 8: Patient_Social History Table
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Attribute Data Type Description
caries_id integer(7) Caries identifier
patient_id integer(7) Patient identifier

distal_caries

set(‘117,127,7137,147,15" 1617’18,
Q17,1227 1237 247 12571267, 27 ‘28,
(317,432774337’(347,43577(367’(377,43877
410,142 1437 447 145 467, AT48")

Distal surface with
caries

buccal_caries

set(‘117,712°,7137, 147,715 16 /177,18,
217,422’ 423724’ *25",°267,°27" ‘28,
‘31’,‘32’7‘337,‘34’,‘35’7‘36’,‘37’,‘38’7
417,442 /43) '44) '45', /467, '4T,48")

Buccal surface with
caries

mesial_caries

set(‘117,12,13°,14°,15,'16°, 17,18,
917,122',23 24’ 125",°26” 27" 28,
(317,43277(337’(347,43577(367’(377,43877
4104243440 145', 467,47 148

Mesial surface with
caries

lingual _caries

set(‘11°,712°,7137, /147,715 716 /177,18,
217,422’ 4237, 24' 125",°267,°27" ‘28,
‘31’,‘32’7‘337,‘34’,‘35’7‘367,‘37’,‘38’7
417,442 /43’ '44) 145’467, 4T,48")

Lingual surface with
caries

occlusal_caries

set(‘117,12,13°,'14°,15,'16°, 17,18,
217,122',23 24’ 125", 26" 27" 28",
31',°32,33',°34,35','36",37",38,
41042° 437,447 145' 467,47 148

Occlusal surface with
caries

User who updated the

updated_by varchar(50) record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated

version integer(11) Version

Table 9: Caries_Status Table
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Attribute Data Type Description
. . Recurrent Caries
recurrent_id integer(7) ‘dentifior
patient_id integer(7) Patient identifier

distal_recurrent

set(‘11°,12°,°137,114°,/15°,°16’,'17°,' 18,
217,227,423 424’ ‘25" 1267277 28",
‘31’,‘32’,‘33’,‘34’,‘35’,‘36’,‘37’,‘38’,

U174 437 AL A5 467 AT 48)

Distal surface with
recurrent caries

buccal_recurrent

set(‘117,12,13','14°, 15,16, 17", 18,
217,122',23" 24’ 25", 26”27’ 28,
4317743277(337,(347,(3577(367,(377,(3877
Y1042° 430,447 145°, 467,47 448)

Buccal surface with
recurrent caries

mesial_recurrent

set(‘117,12,137,'14°, 15,16, '17°, 18,
917,122°,23 24’ 25", 26”2728,
317,°32,33',°347,35' *36" 37", 38,

41°,42°,43),44° 145°, 467,47 448")

Mesial surface with
recurrent caries

lingual recurrent

set(‘117,127,13','14°, 15,16, 17", 18,
217,122',23" 24’ *25",°26” 27" 28",
317,°32,/33',°347,35','36" 37,38,
Y1042° 43,440 145', 467,47 448)

Lingual surface with
recurrent caries

set(‘117,127,137,114°, 715,16, '17°, 18,
917,422,237\ 24°, /257,267, 27 ‘28,

Occlusal surface with

occlusalrecurrent | g1, g0, 95 gy 357 367 377 38" recurrent caries
Y10,042),043), 440,457,467, 04T, 48))
User who updated the
updated_by varchar(50) record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 10: Recurrent_Status Table
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Attribute Data Type Description
.. . Composite
composite_id integer(7) ‘dentifier
. . . Patient
patient_id integer(7) ‘dentifier
set(117,7127, 18,147,157 167 17,187, | o
distal_composite 21,2223’ 24', 25,726,127, 28, with
- p 4317’£327’(337’4347’£357’(367’4377’£387’ .
composite

‘417,‘42’,‘43,7‘447,‘45’,‘46,,‘477,‘48’)

buccal _composite

set(‘117,12°,13,14°,15,'167, 17,18,
217,22 23’24 25’,'26,27", 28,
317,°32",337,'34 357 367 377,38,

104204431440 ,45° 467,47, 48")

Buccal surface
with
composite

set(‘11°,127,°13',-14°,'15,'16','17°,'18’,

Mesial surface

mesial_composite 217,227023°,24° 257 267,277 * 28, with
317,4327,4337,°34° ‘35" ‘367 377,438, composite
Q10,42 437 A4 A5 467 AT 487) caries
set(‘117,4127,4137,14°,15° 167,177 * 18, Lingual
lingual_composite 21',°22',°23',"24°25',"26",°27","28, surface with
‘317,:327,4337,34°,357,°367,'37,°38’, .
Q100420443 447 A5 467, AT 448" composite
set(‘11°,12°,713°,-14,'15",/16' 17’ 18, Oceleal
occlusal_composite 21'°22°,23',24°,°25',°26",°27", 28, surface with
317,4327,4337,°34° ‘35" ‘367 377,438, .
Q171420143 A4’ 45 46,1 AT 48" composite
User who
updated _by varchar(50) updated the
record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 11: Composite_Status Table
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Attribute Data Type Description
. : Amalgam
1 _
amalgam_id integer(7) ‘dentifior
. . . Patient
patient_id integer(7) dentifier

distal_amalgam

set(‘117,127,13','14°, 15,16, '17°, 18,
217,122°,23 24’ 125", 26" 27" 28,
£317,4327,&337’L347743577&367’L377743877
Y1042° 43,44 145' 467,47 448)

Distal surface
with amalgam

buccal_amalgam

set(‘117,12°, 137,147, 15" '16', 17,18,
917,22 123’247 25’ 26" 27", 28,
‘317,432,33' 34,35’ 36" 377,38,
4104243’ /447,45’ 1467, 4T 48")

Buccal surface
with amalgam

mesial_amalgam

set(‘117,127,13','14°, 15,1617, 18,
217,122°,23 24’ *25",°26” 27" 28,
317,°32,33',°34,35','36" 37,38,
410424344 145 467,47 148)

Mesial surface
with amalgam

set(‘117,712° /13 ,714°,°15' 167,'17°,'18’,

lingual_amalgam 21',°22,°23,°24',°25",°26",°27","28, Suizziuvilith
‘31°,:32,'33°,°34°,°35°,°367,'37°,°38’,
10,42°,43) 44 45 467,147,'48") amalgan
set (11,127,187 147,7157,16,17,18°, | 0 -
occlusal_amalgam 21,°22',28',24',°25,126", 727", 28, surface with
‘317,32’ ‘337,434" ‘35",'36",°37",38,
Q10142743 A4 45 1467 AT 48" amalgam
User who
updated _by varchar(50) updated the
record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 12: Amalgam_Status Table
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Attribute Data Type Description
Glass Ionomer
lassi F .
glassionomer_id integer(7) ‘dentifior
. . . Patient
patient_id integer(7) ‘dentifier

distal_glassionomer

set(‘117,127,13','14°, 15,1617, 18,
217,122',23" 24’ *25",°26”,27" 28,
£317’(327’4337’£347’(357’4367’£377’(387’
104243447 145, 467,47 148)

Distal surface
with glass
ionomer

buccal_glassionomer

set(‘117,12°,137,14°, 15 '16', 17,18,
917,22 123’247 425’ 26" 27", 28,
‘317,°32,33' 34,35’ 36" 377,38,
41°,42),43','44°, 45’ 467,47 48")

Buccal surface
with glass
ionomer

mesial_glassionomer

set(‘117,127,13','14°, 15,1617, 18,
217,422',23 24’ *25",°26”,27" 28,
317,°32,33',°34,35',*36" 37,38,
104243440 145,467,477 448)

Mesial surface
with glass
ionomer

lingual_glassionomer

set(‘117,127,137,114°, 715,16, '17°, 18,
917,122°,23 24’ 25", 26”27 28",
4317’43257433774347743557436774377743857
410,42°,43) 44’ 145', 467,47 448')

Lingual
surface with
glass ionomer

occlusal_glassionomer

set(11°,12°,°13’,14°,/15,°16’,'17°,' 18,
217,:227 4237 24’ ‘257 267,27 *28’,
t317’(327’(337’£347’(357’6367’t377’(387’
A1 427 A3 44 45 A6 AT 48))

Occlusal
surface with
glass ionomer

User who
updated _by varchar(50) updated the
record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 13: Glassionomer_Status Table
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Attribute Data Type Description
Temporary
tempfilling_id integer(7) Filling
identifier
. . . Patient
patient_id integer(7) -dentifier
set(‘117,4127,137,14° 15’16’1718, | Distal surface
distal tempfilling | 21722281120 25°,26 127 28", with
- 31°,4327,4337,°34’,35",°36,‘37°,°38’, temporary
Q100420443 447 (45 467, AT 448" filling
set(‘117,4127,137,14° “15°,416°,°17°,°18’, | Buccal surface
buccal tempfilling | 21722281 /2425',26 127 28", with
‘31°,432°,433°,34°,357,°367,°37°,°38’, temporary
Q171420 143 A4’ 45 46, AT 48" filling
set(‘117,4127,137,14° 15°,°16°,°17°,°18’, | Mesial surface
mesial tempfilling | 21722281 12025°,26 127 28", with
$31°,432°,433,34°,357,°367,°37°,°38’, temporary
Q10420443 447 45 467, AT 448" filling
set(‘117,127,13°, 14,15 ,/16' 17’ '18’, Lingual
lingual tempfilling | 2102223, 24',25126' 27,28’ surface with
31°,4327,:337,34’,°35",°367,37°,°38’, temporary
Q171420143 A4’ 45 46 ,1AT 48" filling
set(11,12° 13,714 15' /167,17 ,18’, Occlusal
occlusal tempfilling | 21722281124 25',26 127 28", surface with
$31°,432°,433°,34°,357,°367,°37°,°38’, temporary
Q100420443 447 45 467, 1AT 448" filling
User who
updated_by varchar(50) updated the
record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 14: Tempfilling_Status Table
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Attribute Data Type Description
. . Dental chart
chart_id integer(11) dentifier
patient_id integer(11) Patient identifier
Clinician
linician i . 1
clinician_id integer(11) -dentifier

caries

set(‘117,12°,13’,14°,15’,'167, 17", 18,
217,22 23','24° 25',*26",27", 28",
317,432,337,°34 35’ 36" 377,38,
417,42 ,43’'44°, 45’ 467, 4T 48")

Teeth with caries

recurrent_caries

set(‘117,12,13°,'14°,15'16°, 17,18,
217,°22',23 24’ 125",°26” 27" 28,
317,°32,33',°34,35’,'36 377,38,
‘4177‘427’6437744477‘457’6467744777‘487)

Teeth with
recurrent caries

set(‘117,712°,13 147,15’ 167,'17°,'18’,

amalgam 21°,227,423°,24° 257 °267,27°,°28’, Teeth with
31°,432,°337,°34°,35",°36°,37°,°38’, amalgam
‘4174427443744’ 45’ *46°,°4T7,‘48")
set(‘117,4127,137,14° 157,167,177 18,
composite 21702274237 ,424° 4257 267,427 28, Teeth with
‘31°,4327,:337,°34’,°35",°367,37°,°38’, composite

(4177‘427’64377(4477‘457’64677(4777‘487)

glass_ionomer

set(‘117,712°,13 714715’ 167,'17°,'18’,
917,422,237 247 ‘257 26",27",°28’,

Teeth with glass

temporary_filling

‘317,432,337 347,°35",36",°377,°38’, ionomer

A17,042° A3 447 45 A6 AT 48))
set(‘117,12°,13' 147,15’ 16",'17°,'18’,

17,4227 4237 ‘247 ‘25" 267,°27",'28’, Teeth with

‘3].7,‘32’;33’,‘34’,‘35’,t36’,‘37’,‘38,,
AD,42) 43744745 467 4T 48)

temporary filling

complete_denture

set(‘117,127,13°,1147,15 /167, 17,18,
917,422',23 24’ 125", 26,27’ 28,
43177(32?7‘337,(3477(35?7‘367’63777(3877
41042',43),44° 445', 467,47 448')

Teeth with
complete denture

single_denture

set(‘11°,127,13',114°,°15’,'16°,17°,'18’,
C2177(2277‘237,‘2477(2577‘267,(2777(2877

Teeth with single

‘31°,4327,:337,°34’,°35",°367,37°,°38’, denture
U142 43 A0 45 467 AT 48))

set(11,12°,13, 147,15, 16',17 187, oot it

removable_partial_denture 21,°22',23',24',°25,1267, 127", 28, removable partial

‘317,32 33" 434’ 35° ‘367 ‘37" ‘38, e
D42 43,44 A5 46 AT (48))

set (117,12, 13" 147,157 ,16 17,18,

etrusion ‘917,92 93" 24’ 25’ 267 2T’ 428, Teeth with

31,132,337 347,135,367 37", 38", extrusion

41,42 /43’ '44) 145’467, 4T,48")
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Attribute

Data Type

Description

set(‘11°,127,13',-14°,°15’,'16",17°,'18’,
17,4227 4237 247 ‘257 267 ,°27" *28’,

intrusion (317432 33" 434 ‘35 ‘367 37 38", Teeth with intrusion
‘4174427 ,4437,44° ‘45 *46°°4T7° *48")
set(‘117,4127,137,14° 157 16,17 * 18,
. . 21°,227,423°,24° 257 ,°267,277,°28’, Teeth with mesial
mesial_rotation

:317’432774337’:3477435774367’4373743877
410142°,43),44° 445’ 1467,47 448

rotation

desial_rotation

set(‘117,12,13°,'14°,15,'16°, 17,18,
217,°22°,°23 24’ 125",°26” 27" 28,
317,°32,33',°34,35','36" 377,38,
41042437, 145 467,47 148

Teeth with desial
rotation

rotation

set(‘117,712°,13 714715’ 167,'17°,'18’,
91,4227 423" 247 ‘257 267,277 ,°28’,
43177432774337’43477435774367’4377743877
A17,042° 43 447 45 A6 AT 48))

Teeth with rotation

postcore_crown

set(‘11°,12°,13° 114’ ,15°,°167,°17°,°18’,
917,227,423 424’ ‘25" 4267 ‘277 28’
L317’4327’t337’L347’4357’4367’4377,4387’
U174 43 AL A5 467 AT 448)

Teeth with post core
crown

rootcanal_treatment

set(‘117,12°,13’,14°,15’,'167, 17", 18,
917,22 ,23','24° 25’26 27", 28",
‘317,°32",33',°34 35’ 36" 377,38,
417,42 ,43’,'44°, 45’ 467, 4T '48")

Teeth with root canal
treatment

pitfissure_sealants

set(‘117,12°,13°,114°,15°,°167,°17°,°18’,
917,227 423 424’ 425" ‘267 ‘277 28’
L3].’,‘327,t33’,L34’,‘357,£36’,L37’,‘387,
A1 427 A3 447 A5 A6 AT 4R))

Teeth with pit fissure
sealants

extracted

set(‘117,127,13°,7147,15 /167, 17,18,
917,422',23 24’ 125", 26" 27" 28",
43177(32776337’43477(3577‘367’43777(3877
Y1042°,43),44° 445', 467,47 448')

Extracted teeth

missing

set(‘11°,712°, 137,147,157 716 ‘177,18,
(2177(2277‘237’(2477(2577‘267’42777(2877
‘B17,°32',°33,347,'35",°36", 377,38,
41,42 /43’ '44) 45’467, 4T, 48")

Missing teeth

unerupted

set(‘117,12,13°,7147,15 /167, 17,18,
917,422',23 24’ 125", 26,27 28,
4317’(32776337’4347’(3577‘367’4377’(3877
Y1042', 437,44 445', 467,47 148

Unerupted teeth

impacted

set(‘11°,127,13',714°,°15’,'16°,/ 17,18,
217,422,237 247 °257 26 27,28,
L3].’,‘327,‘33’,L34’,‘357,‘36’,L37’,‘387,
A4 A3 447 A5 A AT 4R))

Impacted teeth
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Attribute

Data Type

Description

porcelainfused _crown

set (117,127,137, 14 15,167 1718,
‘217,422’ 4237 ‘247 425" 4267427, 28,
‘31’,‘327,‘33’,‘34’,‘357,‘36’,‘37’,‘38’,
U142 0437 440 1457446744, 4R))

Teeth with
porcelain fused to
metal crown

acrylic_crown

set(‘11°,127,7137, 147,15 16", '17°,18,
Q17,1227 1237 247 12571267, 27 ‘28,
43177(3277(337743477(3577(367,43777(3877
1042437 447 457467, AT 448))

Teeth with acrylic
crown

metal_crown

set(‘11°,712°,7137, /147,157,167, 17°,18,
217,92’ 4237 124',/25",°267,°27 ‘28,

Teeth with metal

porcelain_crown

43177(3277(337743477(3577(367743777(3877
410,42°,43) 447 145', 467,47 448

‘317,432,337 34°,°357,36",°37",38’, crown

AT A A3 AL A5 G AT 4R))
set(‘117,712°,13 147,15’ ,167,'17°,'18’,

21°,227,4237,424° *25" 267,277 28, Teeth with

porcelain crown

User who
updated_by varchar(50) updated the
record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version
is_current varchar(50) Is it the current
record
Is the dental
approved enum(‘yes’; ‘no’) chartaaf]; I():fl(l):;d by
clinician?
User who
approved_by varchar(50) approved the
dental chart
date_approved varchar(50) Date approved
time_approved varchar(50) Time approved

Table 15: Dental_Chart Table

Attribute Data Type Description
patient_id integer(11) Patient identifier
treatmentplan_id integer(11) Treatment plan identifier
chief_complaint varchar(100) Chief complaint of patient
service_code varchar(20) | Service code of treatment type
proposed_treatment | varchar(200) Proposed treatment plan
updated_by varchar(50) | User who updated the record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version
is_current varchar(50) Is it the current record

Table 16: Patient_Treatment_Plan
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Attribute Data Type Description
softtissue_id integer(7) Soft tissue identifier
patient_id integer(7) Patient identifier
head neck_tmj | varchar(100) | Lesion description in the head, neck, and TMJ
mucosa varchar(100) Lesion description in the mucosa
pharynx varchar(100) Lesion description in the pharynx
tounge varchar(100) Lesion description in the tongue
salivary_gland | varchar(100) Lesion description in the salivary gland
gingiva varchar(100) Lesion description in the gingiva
lips_frenum | varchar(100) Lesion description in the lips/frenum
palate varchar(100) Lesion description in the palate
mouth_floor | varchar(100) | Lesion description in the floor of the mouth
lymph_nodes | varchar(100) Lesion description in the lymph nodes
thyroid varchar(100) Lesion description in the thryoid
updated_by varchar(50) User who updated the record
date_updated | varchar(50) Date updated
time_updated | varchar(50) Time updated
version integer(11) Version

Table 17: Soft_Tissue_Exam Table

Attribute Data Type Description
. . . Radiographic
radiographic_id integer(11) exam identifier
Patient
: . . 11
patient_id integer(11) ‘dentifior
Date of
radiographic_date datetime radiographic
exam

set(‘117,12° /13,147,165’ 167,'17°,'18’,

21 92 23’ 24 25’ 126" 27 sy, | OOtk mumber

tooth_no 317.432° 337 347 ‘35 ‘36 37 ‘38", in radiographic
Q1742 A3 AL A5 A6 AT 487 exam
. Radiographic
findings varchar(100) exam findings
User who
updated_by varchar(50) updated the
record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 18: Radiographic_Exam Table
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Attribute Data Type Description

. . . Service needed

serviceneeded_id integer(11) identifier

. . . Patient

patient_id integer(11) ‘dentifier
set(‘11,12° 137, 14,15’/ 167,'17,18,

s 1 ‘9174927 23 04’ 957 267,427 28, Class 1 type
- 317,327 4337 ‘34’ ‘35" ‘367,37, 38", tooth
Q1042743 A4 A5 A6 AT 448")

set(11,112°,13 14 ,15',116', 1718,

s 9 917,92’ 237 247 ‘257 ‘267 427,128, Class 2 type
$31°,4327,:33°,34°,°357,°36°,37°,°38’, tooth
Q10427 437 A4 A5 A6 AT 448")

set(‘11,12° 137, 14,15’/ 16','17,°18,

s 3 ‘9174927 4237 04’ 957 2674277 28’ Class 3 type
317,327 4337 ‘34’ ‘35" ‘367,37, 38", tooth
Q1042743 AL A5 A6 AT 448")

set(11,112°,13 /14 ,15',116', 17 18,

a4 917,492’ 237 247 ‘257 ‘267 427, /28", Class 4 type
$31°,4327,:337,34°,°35°,°367,377,°38’, tooth
Q10427 437 A4 A5 A6 AT 448")

set(‘11,12° 137, 14,15’ ' 167,'17,°18

s 5 ‘9174927 23 04’ 957 267 4277 28’ Class 5 type
317,327 337 ‘34’ 435" ‘367,37, 38", tooth
Q104243 44 A5 A6 AT 448")

set(11,112°,13 /14 ,15',116', 1718,

onlay 917,927 237 247 ‘257 ‘267 427,128, Onlay type
$317°,4327,:33,34°,°35°,°36°,37°,°38’, tooth
Q1042743 AL A5 A6 AT 448")

set(11,12° 137, 14,15’/ 167,'17,°18,
traction 917,492 4237 1247 1257 ‘267 27" 28, Tozf;;:lat
317,327 ‘337 ‘34’ ‘35" ‘367,37, 38", .
Q101427443 A4’ 45 146, 1AT 448" extraction
set(11,112°,13 14 ,15',116', 1718,
odontectomy | ZL)2228)1200,25,126' 9728, Tozz};(f:‘at
317°,4327,:337,34°,°35°,°367,377,°38’,
odontectomy

410,42°,43) 44 145°, 467,47 448)

special_case

set(‘117,12°,13° /14’ ,15°,16°,'17°,°18,
‘2].7,‘227,‘23’,‘24’7‘257,‘26’,‘27’,‘287,
(317’£327’(337’(347’£357’(367’(377’£387’
41°,°427,°437,44° 457 467 ' 47 *48")

Special case
tooth
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Attribute Data Type Description
set(‘11,12°,13°, 114 15','16','17 /18,
1 d ti n 42177&227’L237,4247,é257’t267,42777é287’ i[l‘oo(;h th?t
pHp-secatio 317,/32°,'33,'34°,'35",*36",'37", 38", P
Q17420443 447 45 467, AT 448"
set(11,12°,13°, 14 15’ ,167,'17 /18,
ot 917,492,423 124 125" ‘267 2T’ 28, ZZthCtgat
CHOWH-TCCCMEIBALON | 310 <300 133 1347 357 367 37" /38", r:cembeniag(r)ln
Q1714201437 A4’ 45 46, 1AT 48"
set(‘11,12°,13°, 14 15','16','17 /18,
ﬁlhn Ser ice ‘21’,‘22”L2377‘24’,‘25”L2677‘27’,‘28” IrlIe‘C;?izhﬁtlE?lt
g7 v 631’7432774337?634’74357’4367?637’7(387’ SerVice g
Q10420443 447 (45 467 AT 448"
set(‘11,12°,13°, 1415’ ,'16','17 /18,
laminated ‘21’7‘22,"2377‘24’7‘25,7‘2677‘27’7‘28,7 IT:e(zitShtE)hEz
431’,4327’£3377434’,4357’ﬁ3677437”ﬁ387’ laminated
Q171420143 A4’ 45 46, AT 48"
set(‘11,12°,13°, 14 15','16', 17 /18,
Sil’l le crown ‘21’,‘227"2377‘24’,‘25”L2677‘27’,t28” I’lIe‘C;ZZthI}llalte
g - W (31’7‘32774337?(34’743577(367?(37’7(3877 Crowng
Q10420443 447 (45 467, 1AT 448"
set(11,12°,13°, 1415’ ,'16','17 /18,
bI‘ld e_service ‘21’7‘22,7‘2377‘24’7‘25,7‘2677‘27’7‘2877 I;)E(B)(;:lg}}{leag
g - 431’,43277‘33774347,43577‘3677437’,‘387’ i
bridge

(4177(427764377(4477(457,64677(477’(487)

set(‘117,712°,13 714715’ ,167,'17°,' 18,
917,422’ ,423" <247 ‘257 26" 27" ,°28’,

anterior (317,432 ‘33" 4347 ‘35" ‘36 ‘3T 38", Anterior tooth
‘417,427 43 ‘44’ ‘45’ ‘467,47 ,‘48")
set(‘117,4127,137,14° 157,167,177 18,

. 21°,227,023°,24° 257 267,277 ‘28, .
posterior 3174327 337 34 ‘35 ‘367 ‘37 38", Posterior tooth
‘A17,042 437 44’ 45 467,47 487)

set(‘117,4127,4137,14° 157, 167,°17°* 18, ther
ortho_endo 21,°22,°23,°24°,°25",1267,°27",'28, endoodontics
$317,0327,4337,°34°,°357,°36°,°377,°38’, )
M10,142°,437, 440 45 467 ,'4T,148") serviees
Management
periodontics enum(‘Y’, ‘N’) of periodontal
disease
Pedodontics or
surgery set(‘pedodontics’, ‘orthodontics’) orthodontics
services
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Attribute Data Type Description
Acute
set(‘acute infections’, ‘traumatic infections or
emergency_treatment C . .
injuries’) traumatic
injuries
. set(‘complete denture’, ‘single Prosthodontics
prosthodontics . .
denture’, ‘removable partial’, ‘others’) services
User who
updated_by varchar(50) updated the
record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version
Table 19: Service_Needed Table
Attribute Data Type Description
. . Consultation/referral
consultation_id integer(7) dentifier
patient_id integer(7) Patient identifier
date datetime Date of Consultation
consultation_reason varchar (100) Reason for consultation
consultation_from varchar(20) SeCthI.l where patient
previously belong
consultation_to varchar(20) Section where patient is
endorsed
consultation_findings varchar(100) Consultation findings
consultation_clinician varchar(100) Clinician name
consultation_clinician nature | varchar(100) Clinician nature
updated_by varchar(50) | User who updated the record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 20: Patient_Consultation_Referral Table
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Attribute Data Type Description
servicerendered_id | integer(11) Service identifier
patient_id integer(11) Patient identifier
date datetime Date of rendered service(s)
service_r integer(11) Service(s) rendered
clinician integer(11) Clinician name
faculty varchar(100) Faculty name
fees Float(7,5) Cost of service(s)
updated_by varchar(50) | User who updated the record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version
Table 21: Service_Rendered Table
Attribute Data Type Description
appointment _id integer(11) Appointment identifier
patient_id integer(11) Patient identifier
appointment_clinician | varchar(100) Clinician name
appointment_date datetime Schedule of appointment
updated_by varchar(50) | User who updated the record
date_updated varchar(50) Date updated
time_updated varchar(50) Time updated
version integer(11) Version

Table 22: Patient_Appointment Table

o6




E. DentISt Roles Privileges

The DentlISt Clinicians must have the following privileges:

e Add Appointments

e Add Concept Proposals

e Add Consultations

e Add Observations

e Add Services

e Edit Concept Proposals

e Edit Dental Chart

e Edit Observations

o Edit Patients

e Manage Concepts

e Manage Dental Records

e Manage Forms

e Manage Locations

e Manage Programs

e Manage Reports

e Patient Dashboard - View Appointments Section
e Patient Dashboard - View Consultations Section
e Patient Dashboard - View Dental Chart Section
e Patient Dashboard - View Dental Section

e Patient Dashboard - View Information Section

e Patient Dashboard - View MedicalSocial Section
e Patient Dashboard - View Services Rendered Section
e Patient Dashboard - View Treatment Plan Section
e Query Patients

e View Clinician

e View Concept Classes

e View Concept Datatypes

e View Concept Proposals

e View Concept Sources

e View Concepts

e View Database Changes

e View Dental Link

e View Encounter Types

e View Encounters

e View Field Types

e View Forms

e View Identifier Types

e View Locations

e View Navigation Menu
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e View Observations

e View Orders

e View Patient Cohorts

e View Patient Identifiers
e View Patient Programs
e View Patients

e View People

e View Problems

e View Programs

e View Relationships

e View Users

DentISt remaining roles - Clinician in Oral Diagnosis and Faculty Clinician - inherit
from Clinician Role and with the following privileges added:

Clinician in Oral Diagnosis

e Add Patients

e Add People

e Edit Dental History

e Edit Medical History

e Edit Patient Checklist

e Edit Patient Information
e Edit People

e Edit Physical Assessment
e Edit Radiographic Exam
e Edit Social History

e Edit Soft Tissue Exam

e Edit Treatment Plan

e Edit Vital Signs

Faculty Clinician

Approve Updates
Edit Users

Print Dental Records
View All Clinicians
View Roles

View Statistics
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F. Dental Module Development

Java is the language used in creating an OpenMRS module. Eclipse IDE for Java EE
Developers, specifically Eclipse 3.7.x (Indigo), is the Java development environment in
creating a dental OpenMRS module[36]. In creating a dental module using Eclipse, the

following plug-ins were installed:

e Subclipse!3

e m2e Maven plugin'?

e m2e connector for maven-scm-plugin'®

e m2e-subclipse (Maven SCM handler for Subclipse plugin)*®

Maven Eclipse plug-in allows a user to import the template of a basic module from
the OpenMRS modules repository. This automatically creates the necessary packages,
imports the dependencies, and sets up the build path of the module. A guide for
developing a simple module, on the other hand, is provided by the OpenMRS website[37].
With these, a module that can be uploaded to OpenMRS is created. The back end
processes, such as processing of inputs and generating data, are handled by controllers
located in omod/src/main/java while front end development or the user interface is
located in omod/src/main/webapp.

Web pages created for the dental module are JSP files written under omod/src/-
main/webapp. These are responsible for the user interface of the system. The JSP file
includes the use of various technologies including HTML for the interface development,
Javascript for additional functionalities, JSTL for communicating with controllers and
CSS for design. Various patient dental forms and the patient dental chart are designed
under this package.

The files needed for back end development, such as controllers and Java files respon-
sible for processing the inputs of the user, are found inside the omod/src/main/java

package. For every pages requiring submission of data from patient dental forms, corre-

13http://www.arakhne.org/eclipse/subclipse/index.html

“pttp://maven.apache.org/download.html

Yhttp://objectledge.org/confluence/display/TO0LS/M2E+Connectors

http://market.eclipsesource.com/yoxos/node/org.maven.ide.eclipse.subclipse.feature.
feature.group
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sponding controllers are needed to manipulate the inputs. These controllers are also in
charge with database accesses (either viewing, adding or editing observation).
The front and back end of the module is integrated and configured together in the

moduleApplicationContext.cml that is found under omod/src/main/resources.
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V. Architecture

A. System Architecture

Modules -
2

¢ jQuery o

HTML, JSP g

Dental S

Module

OpenMRS AP/ Java Language

OpenMRS Data Model

Figure 34: System Architecture of DentISt

Figure 34 shows how the dental module (DentISt) connects with the three OpenMRS
domains - Presentation, Service and Database. The dental module web interface is coded
in HTML and JSP while using jQuery as its Javascript framework. It is linked to the
Service layer using Spring framework. DentISt uses the Java language to connect to the
OpenMRS database and perform different services. The Database layer uses Hibernate,

which is an Object Relational Mapper, to link database tables to the Service layer [38].
B. Technical Architecture
Dental Information System 2.0 (DentISt) will use the following softwares:

e Apache Tomcat 6.0

e MySQL5

e OpenMRS 1.8.3

The Java Heap Memory minimum must be set to 512MB and maximum 1024MB.

Compatible server operating systems include:
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e Windows Server

e Ubuntu Linux or Redhat Linux

The required hardware depends on the implementation size[39]. For small imple-

mentations, OpenMRS can be run on just about any desktop or laptop.

e For hundreds of patients, the minimum system requirements are 1 GHz processor

or better, 256 MB of memory or more, 40 GB hard drive or larger.

e For 10,000 patients, the minimum system requirements are 1.5+ GHz, 2 GB of

memory, and 1504+ GB of disk space with RAID and appropriate backup facilities.

e For over 250,000 patients, minimum requirements are two 2.26 GHz quad proces-
sors, 16 GB of memory, 500 GB of disk space with RAID and appropriate backup

facilities.

The client side must have any of the following compatible web browsers:

Mozilla Firefox 11.0

Google Chrome 18.0.1025.142

Safari 5.1.5

Opera 11.62
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VI. Results

When you open the site, the homepage of DentISt( shown in Figure 35) which is also
its login page is displayed.

- DentlSt Not logged in | Login | Help
'3

Welcome to DentISt. Please login to proceed.

1 forgot my password

Don't have an account? Sign up

PM Version: 1.8.2 Build 21762 Powered by OpenMRS ()

Enalish (Philippines) | English (United Kingdom) | pertugués | talizne | francais | espafiel L==t Euild: Jul 20

Figure 35: Login Page of OpenMRS

After logging in, registered users will be able to view the navigation menu of DentISt
shown in Figure 36. This consists of different tabs namely Home, Find/Create Patient,
Dictionary, and UPCD Functions. Note that the UPCD Functions gutter can only be
seen if the dental module is loaded in the OpenMRS instance.

- Dentlst Currently logged in as Logan Lerman | Log out | My Profile |Heln
'3 Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

DentISt

Hello, Logan. Welcome to DentISt.

Enalish (Philippines) | English (United Kingdom) | portugués | jtaliane | francais | espafel La=t Euild: Jul 20 201 1PM Version: 1.8.2 Build 21762 Powered by OpenMRS ()

Figure 36: Home Page of OpenMRS
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To find or create a patient, users must click the Find/Create Patient tab. Only
clinicians in Oral Diagnosis can create a patient while all other clinicians and faculty
clinicians can search a patient by name. The Find/Create Patient functionality is a
built-in with OpenMRS. Figure 37 shows how to search for a patient while Figures 38

and 39 show how to add a patient and edit patient basic information.

. DentlSt
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Patient Search

Currently logged in as Logan Lerman | Loo out | My Profile | Helo

Find Patient(s)

Patient Identifier or Patient Name:

Viewing results for jas' - 1 page
Identifier Given Middle Family Name Age Gender Birthdate
11-00001 Jasmine Reyes 29 F 09-Nov-1982

Showing 1 to 1 of 1 entries

or

Create Patient

To create a new person, enter the person’s name and other information below first to double-check that they don't already have a record in the system.
Name [ |

Bithdate [ JorAge [
(Format: dd/mm/yyyy)
Gender © male © Female

Figure 37: Find Patient of OpenMRS

. DentlSt
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Patient Search

Currently logged in as Logan Lerman | Loa out | My Profile | Help

Find Patient(s)

Patient Identifier or Patient Name:l:|

or

Create Patient

To create a new person, enter the person's name and other information below first to double-check that they don't already have a record in the system.
Name Jennifer Guzman

Birthdate ornge [
)

(Format: defmm/yyy)

Gender © Male @ Female

Figure 38: Create a New Patient

In creating a new patient, the identifier to use is UPCD Identification Number with
the format NN-NNNNN, the first two numbers being the year the patient is registered,

while the last five numbers are any random numbers.
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@Pentlst currently logged in as Logan Lerman | Lo out | My Profile | Heln

Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Create a New Patient

Given Middle Family Name

Name
|Jenmfer \ |Cabra\ \ |Guzman |
Identifier Identifier Type Identifer Location Preferred

ID Number(s) [12-00019 | |uPED Identification Number  [+] |uPcD[+] ®
Add Identifier
Gender Age Birthdate (Format: dd/mmy/yyyy)

Demographics

© Male @ Female (27 yrs) Estimated

Address  [1663 Zamora St Pandacan Manila |

Address 2 | |

Address
City/Village State/Province | | country [philippines | Postal Code
Lattude | Jiongtude | |

Deceased Check if this person is deceased

Figure 39: Create a New Patient

After creating a patient, the clinician is directed to the patient dashboard shown
in Figure 40. The patient dashboard consists of eight tabs listing different informa-
tion - Patient Information, Medical Data, Dental Data, Treatment Plan, Dental Chart,

Services Rendered, Consultations/Referrals, Appointments.

Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

@Dentlst Currently logged in as Logan Lerman | Log out | My Profile | Help

Jennifer Cabral Guzman UPCD Identification Number: 12-00022

{} 27 yrs (11-Sep-1984)

BMI: ? ( Weight:, Height: ) CD4: | Regimen:
Last encounter: No Previous Encounters

[ i ’_[ | Medical & Social Data | | pental chart | | c ions/Referrals | | Dental Data | | Services Rendered | | Treat Plan | | patient
_Information

Edit this patient

Additional Demographics

Occupation

Educational Attainment

Patient Phone Number

Person to notify in case of emergency
Phone Number

History of Present Illness

Edit basic information

Physical Assessment
Gait Appearance Defects

Blood Pressure (BP)

Pulse Rate (PR)
Respiration Rate (RR)
Temperature (If febrile)

Weiaht (< 12vo)

Figure 40: Patient Dashboard
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In the Patient Information tab, clinicians in Oral Diagnosis can edit basic informa-
tion, physical assessment and vital signs. The forms are shown in Figures 41 and 42.
In the basic information form, required fields include the patient contact number and
the guardian’s name and contact number. To avoid wrong data to be recorded, before

submitting form data, clinicians are asked to if they are sure of what they’ll submit.

= Dentlst Currently logged in as Logan Lerman | Log out | My Profile | Helo
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Edit Information

Patient: Jennifer Cabral Guzman

Additional Demographics

occupaton
Educational Attainment
Phone Number
Person to notify in case of emergency
Phone Number

Cough for two weeks
History of present illness

Go Back

English (Philippines) | English (United Kingdom) | portuqués | italiano | francais | espafiol Last Build: Jul 20 2011 05:21 BM Version: 1.8.2 Build 21762

Povered by OpenMRS ()

Figure 41: Update Basic Information

.. DentlSt

@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Currently logged in as Logan Lerman | Loa out | My Profile | Heln

Edit Physical Assessment and Vital Signs
Patient: Jennifer Cabral Guzman

Physical Assessment

Appearance
Defects

Blood Pressure (mmHg)
Pulse Rate (bpm)
Respiration Rate (RR)
Temperature {Celcius)

Weight (kg) 43

Go Back

Enalish (Philippines) | English (United Kingdom) | portuqués | italiano | francais | espafiol Last Build: Jul 20 2011 05:21 PM Version: 1.8.2 Build 21762

Powered by OpenMRS (3

Figure 42: Update Physical Assessment and Vital Signs



In the Medical and Social Data tab, medical history, social history and the patient
checklist are found. To update these data, clinicians in Oral Diagnosis need to fill out
the forms shown in Figures 43, 44 and 45.

= Dentlst currently logged in as Logan Lerman | Lo out | My Profile | Helo
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Edit Medical History

Patient: Jennifer Cabral Guzman

Medical History

Physician Name
Phone Number 12345678910

Date of latest hospitalization (MM/DD/YYYY)
Reason of hospitalization
Allergies Seafood

Tlinesses ist of illnessess

Medications

= =
@
[}
5
3
o
w
&
I
o
E

Childhood disease history

Go Back

English (Philippines) | English (United Kingdom) | portuqués | italiana | francais | espafiol L=st Build: Jul 20 2011 05:21 PM Version: 1.8.2 Build 21762 Powerad by OpenMRS ()

Figure 43: Update Medical History

. Dentlst Currently logged in as Logan Lerman | Log out | My Profile | Help
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Edit Social History

Patient: Jennifer Cabral Guzman

Social History

Are you using or have you used tobacco, cigarettes? @
What kind?

2

=3

v <
7
8
z
g

How often? N

How many years? o

=
o

If stopped, how long since last used? N/a

Do you drink alcoholic beverage? D ves @ No
What kind?
How often?
How many years? o]
If stopped, how long since last used? N/a

Have you ever used drugs for recreation or non-therapeutic purposes? @ Yes
What kind? N/a
How often?
How many years? D
If stopped, how long since last used? N/a
Go Back
English (Philippines) | English (United Kingdom) | portugués | italianc | francais | espafial Lest Build: Jul 20 2011 05:21 M Version: 1.8.2 Build 21762 Povrered by OpenMRS ()

Figure 44: Update Social History
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Currently logged in as Logan Lerman | Log out | My Profile | Help

ome

Edit Patient Checklist

Patient: Jennifer Cabral Guzman

Do you have or have you had any of the following?
YES NO YES NO
High blood pressure

Heart attack

Angina Pectoris, chest pain

Yes' all

Pain in joints
Tremors

Blood transfusion
Swollen ankles Denied permission to give blood
Frequent high fever

Pacemakers, artificial heart valves

Pallor
Diabetes
Emphysema Goiter
Afternoon fever
Chronic cough

Breathing problems

Bleeding or bruising tendency
Sudden weight loss or gain
Frequent thirst

Frequent hunger

Frequent urination
Chemotherapy

Bloody sputum

Sinusitis

Frequent headaches

Dizziness

Fainting spells or loss of consciousness

Pain upon urination
Blood,/pus in urine
Hepatitis (A, B, C, D}
HIV positive?

Visual impairment
Hearing impairment

Arthritis Pelvic/lower abdominal discomfort
Nervousness Depression

Anxiety Others

Asthma

Family History (Grandparents, Parents, Sisters, Brothers, Children)
YES NO

Diabetes

Bleeding Disorders

Heart Diseases

Cancer

Others

No' all

Are you pregnant now?

Are you breastfeeding now?

Under hormone replacement therapy?
Menstruation?

Taking any form of contraceptive?

Go Back

English (Philippines) | English (United Kingdom) | portugués | jtalianc | francais | espafiol L=st Build: Jul 20 2011 05:21 PM Version: 1.8.2 Build 21782 Powered by OpenMRS O

Figure 45: Update Patient Checklist
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The Dental Tab lists the dental history and results on soft tissue and radiographic

examinations. Forms are shown in Figures 46, 47 and 48.

Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

@Pentlst Currently logged in as Logan Lerman | Log out | My Profile | Help

Edit Dental History

Patient: Jennifer Cabral Guzman

Dental History

Date of last visit 14/02/2012 | (dd/MM/yyyy)
Procedures done on last visit
Frequency of dental visit

Exposure and response to local anesthesia
Complications during and after dental procedure

Go Back

English (Philippines) | English (United Kingdom) | portuqués | italiano | francais | espafiol Last Build: Jul 20 2011 05:21 BM Version: 1.8.2 Build 21762

Povered by OpenMRS ()

Figure 46: Update Dental History

Home | Find/Create Patient | Dictionary | Cohort Buil | UPCD Functions

@Pentlst currently logged in as Logan Lerman | Log out | My Profile | Help

Edit Soft Tissue

Patient: Jennifer Cabral Guzman

Soft Tissue Examination

Head, Neck & TMJ Lips/Frenum ‘

4 4
Mucosa ‘ Palate ‘

4 4
Pharynx ‘ Floor of the Mouth

4 4
Tongue ‘ Lymph Nodes ‘

4 4
Salivary Gland ‘ Thyroid ‘

4 4
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4

(o sack

Enalish (Philippines) | English (United Kingdom) | portuqués | italiano | francais | espafiol Last Build: Jul 20 2011 05:21 PM Version: 1.8.2 Build 21762

Powered by OpenMRS (3

Figure 47: Update Soft Tissue Exam
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= Dentlst currently logged in as Logan Lerman | Lo out | My Profile | Helo
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Edit Radiographic
Patient: Jennifer Cabral Guzman

Radiographic Examination
IRadlugraphn: Exam [dIDatalTuuth NumbarlFmdmgsI

Add another radiographic exam
Date 15/03/2012 DD/MM/YYYY
T4 C1s His a7

Toeothnumber

31
Fla1 a2z (a3 [aa [as Cas Claz [Cas
[Cselect Al

Some findings here|

Findings

Go Back

Figure 48: Update Radiographic Exam

The treatment tab lists the chief complaint, service code and proposed treatment
for the patient. It also shows the problem list which is filled out using the dental chart.
Figure 49 shows the treatment plan form.

.. DentlSt

Currently logged in as Logan Lerman | Log out | My Profile | Help
@ Home | Find/Create Patient | Dictionary

| Cohort Builder | UPCD Functions

Edit Treatment Plan
Patient: Jennifer Cabral Guzman

Services Needed
Chief Complaint Tooth ache
[Ziper1o [CIRPD [¥IResto
Service Code [Tos Frpo MpeDO
[Tenpo [Ceo [Hortho

Some procedures here|

Proposed Treatment Plan

Go pack

English (Philippines) | English (United Kingdom) | portuqués | italiana | francais | espafiol L=st Build: Jul 20 2011 05:21 PM Version: 1.8.2 Build 21762

Powered by OpenMRS ()

Figure 49: Update Treatment Plan

Patient’s dental status chart (Figure 50) is found in the Dental Chart tab.
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DentlSt

@

Jennifer Guzman

Currently logged in as Logan Lerman | Loa out | My Profile | Help
| Cohort Builder | UPCD Functions

Home | Find/Create Patient | Dictionary

UPCD Identification Number: 12=-00033

£} 27 yrs (11-5ep-1984)

BMI: ? ( Weight:, Height: ) CD4: | Regimen:

Last encounter: No Previous Encounters

Lmumi.lmﬂﬂl | Dental Data | | Medical & Social Data | | Tr
Rendered

Dental Status Chart

Plan | | ©

Referrals | | Patient Information | | Dental Chart | | Services

Status: Pending Approval
Tooth 18

BEEEBEEEEEREEIDE
BEEEBEEEBEREBIDE

17

Glass Tonomer
Temporary Filling
Post Core Crown

Porcelain Crown
Removable Partial Denture
Fixed Bridge

|| Root Canal Treatment

Tooth 48 47 456 45 44 43 a2 41 31 32 33 34 35 36 37 38
Other Services
Legend:

Caries Pit and Fissure Sealants 1 Extrusion IMP Impacted

Recurrent Caries Porcelain Fused to Metal | Intrusion O restorable

Amalgam Acrylic Crown «— Mesial Drifting Rotation / non-restorable

Composite Metal Crown — Distal Drifting Rotation

U Rotation
X Extracted
M Missing
UE Unerupted

Add/Edit dental chart

Figure 50: Patient Dashboard - Dental Chart

The legend per graphical representation as shown in Figure 51 is always present below
the dental chart for easier viewing. Red represent caries, green represents recurrent

caries, upward arrow represents extrusion, the sign IMP represents impacted and so on.

Legend:
Caries I Pit and Fissure Sealants 1 Extrusion IMP Impacted
Recurrent Caries Porcelain Fused to Metal | Intrusion O restorable
Amalgam Acrylic Crown «— Mesial Drifting Rotation / non-restorable
Composite Metal Crown — Distal Drifting Rotation

Porcelain Crown J Rotation

Remowvable Partial Denture X Extracted

Fixed Bridge M Missing
UE Unerupted

Glass Tonomer
Temporary Filling
Post Core Crown

[ Root Canal Treatment

Figure 51: Legend - Dental Chart

Any clinicians can edit the patient’s dental chart by clicking the Add/Edit Dental
Chart link. The site is then directed to a page where clinicians can edit the dental chart
by clicking on different tooth numbers and adding necessary conditions. Services needed
are also filled out using the dental chart. These are shown in Figures 52, 53, 54, 55 and
56.
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. Dentlst Currently logged in as Logan Lerman | Lo

Home | Find/Create Patient | Di Cohort Builder | UPCD Functions

Manage Dental Module

Patient: Jennifer Cabral Guzman

Tooth 18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

<l ZUSHISUISHISVISIEY L&)

IMP

Tooth 48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

Other Services| |Dentures| (Notes

Legend:
Caries Pit and Fissure Sealants 1 Extrusion
Recurrent Caries Porcelain Fused to Metal | Intrusion
Amalgam Acrylic Crown « Mesial Drifting Rotation
Composite Metal Crown — Distal Drifting Rotation IMP Impacted
O restorable
Glass Ionomer Porcelain Crown U Rotation / non-restorable
Temporary Filling Removable Partial Denture X Extracted
Post Core Crown Fixed Bridge M Missing
Root Canal Treatment UE Unerupted

Figure 52: Update Dental Chart

Manage Dental Module
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Legend: Crown Treatment Sealants
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Figure 53: Update Dental Chart
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[ |
Manage Dental Module

Patient: Jennifer Cabral Guzma

Mesial Drifting Distal Drifting
[7] Extrusion [ Intrusion O potation Rotation
s e 2 i k= [ Rotation Post Core Root Canal Pit and Fissure S = =
Crown Treatment Sealants
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Figure 54: Update Dental Chart - Services Needed
ST
Manage Dental Module
Patient: Jennifer Cabral Guzman
Dentures Status.
Tooth 15 17 16 A5 26 27 25

Legend:
Caries Pit and Fissure
Recurrent Carigs Porcelain Fuse
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Figure 55: Update Dental Chart - Dentures
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L
Manage Dental Module

Patient: Jennifer Cabral Guzman
Other Services
Tooth 1B a7 15 15§ Periodontics pei) 27 5
Management of Periodontal Disease
Surgery
[CJpededontics
oOrthodontics
Emergency Treatment
[“IManagement of Acute Infections
[[IManagement of Temporary Injuries
Prosthodontics
[l complete Denture
Single Denture
["IRemovable Partial Denture
Tooth 45 47 45 a5 | [Cother Denture Services 36 37 38
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p—
Legend:
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Recurrent Caries Porcelain Fuse
Amalgam Acrylic Crown
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(st G0 Back

Figure 56: Update Dental Chart - Other Services

Clinicians can also fill out the notes section for additional comments and observations
on the patient teeth, as shown in Figure 57.

DentlSt

Manage Dental Module

Patient: Jennifer Cabral Guzman
Notes
Tooth 18 17 16 15| 26 27 28
Some notes here.
IMP
UE Submit
Tooth 48 4 46 45 i3 37 3B
==
Legend:
Caries Pit and Fissure]
Recurrent Carnies Percelain Fused te Metal | Intrusion
Amalgam Acrylic Crown «— Mesial Drifting Rotation
Cempeosite Metal Crown — Distal Drifting Rotation (‘fpr‘::’tsz?g
Class Ionomer Porcelain Crown < Rotation i e
Temporary Filling Removable Partial Denture X Extracted ’
Pest Core Crown Fixed Bridge M Missing
B Root Canal Treatment UE Unerupted

Figure 57: Update Dental Chart - Notes
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Clinicians are also able to view dental chart versions along with the date, time and

user who last updated the record (shown in Figure 58.

Dentlst currently logged in as Logan Lerman | Log out | My Profile | Help =

@

Dental Chart of i Cabral

(version 1)
Date: 2012-03-12 10:43:06 | Last updated by: loganlerman

Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Tooth 18

@@@@@@@@@@@@@@@@
gSVISHSisHISHISY SHisThstisHithsUis ISty

Tooth 48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
Other Services| |Dentures| |Notes
Legend:
Caries Pit and Fissure Sealants 1 Extrusion
Recurrent Caries Porcelain Fused to Metal | Intrusion
Amalgam Acrylic Crown «— Mesial Drifting Rotation i
Composite Metal Crown — Distal Drifting Rotation IMP Impacted
O restorable
Glass Ionomer Porcelain Crown U Rotation / non-restorable
Temporary Filing Removable Partial Denture X Extracted
Post Core Crown Fixed Bridge M Missing
Root Canal Treatment UE Unerupted -
m v

Figure 58: View Dental Chart Versions

Faculty clinicians can print patient records and approve changes on patient dental

charts as shown in Figures 59, 60, 61 and 62.

Print ‘;'i-'-t,frm-wm

Total: 2 iy

[ 8b2 . sy €0 i

Cancel o o
i ) e e o) e
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Destination Print to PDF = romn 19

o ?@@o@@@@®@@@@@@®@;
f"oooooooooooooo“

Layout () Portrait
(=) Landscape

Margins Custom

Options || Headers and footers

Print using system dialog (Ctrl+Shift+P)

- Upcaed 2012:0312,

g a1 { g i i | st | s | T | Szl Lo i o S8 5915 G5 S Ve 43 ke S5

Figure 59: Print Patient Record
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Currently logged in as Nina Dobrev | Lc

Home Cohort Build, UPCD Functions

Approve Updates

Go Back

Dental Status Chart

d Patient Name

9 Danaerys Targaryen View Chart
13 Sabrina Reyes View Chart
2 Jasmine Reyes View Chart
12 Jeremy Cleo Whales View Chart

Go Back

Enalish (Philippines) | English (United Kingdom) | portuqués | italizno | francais | espafial L==t Build: Jul

1.8.2 Build 21762 Powered by OpenMRS ()

Figure 60: Approve Updates on Patient Dental Status Chart

Manage Dental Module
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Legend:
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Figure 61: Approve Updates on Patient Dental Status Chart
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intments | | Dental Data | | Medical & Social Data | | Tr Plan | | Consultations/Referrals | | Patient Information | | Dental Chart | | Services

Rendered
Dental Status Chart Status: Approved by ninadobrev
Tooth 18 17

O R B R B
BEOSBEOBBIDETIDE

Tooth 48 47 456 45 44 43 a2 41 31 32 33 34 35 36 37 38
Legend:

Caries I Pit and Fissure Sealants 1 Extrusion IMP Impacted

Recurrent Caries Porcelain Fused to Metal | Intrusion O restorable

Amalgam Acrylic Crown «— Mesial Drifting Rotation / non-restorable

Composite Metal Crown — Distal Drifting Rotation

Glass Tonomer Porcelain Crown U Rotation

Temporary Filling Removable Partial Denture X Extracted

Post Core Crown Fixed Bridge M Missing

Root Canal Treatment UE Unerupted

Add/Edit dental chart | Print dental chart

Figure 62: Approve Updates on Patient Dental Status Chart

In the navigation menu, the UPCD Functions link lists the additional functionalities
of DentISt. If logged in as a clinician, Figure 63 shows the different features - View

Upcoming Appointments and Query For Patients.

Dentlst Currently logged in as Logan Lerman | Log out | My Profile | Helo
1] Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

(0)

Dental Information System
University of the Philippines College of Dentistry

View Upcoming Appointments

Query Patients

English (Philippines) | English (United Kingdom) | portuqués | italiano | francais | espafiol Last Build: Jul 20 2011 05:21 BM Version: 1.8.2 Build 21762 Povered by OpenMRS ()

Figure 63: UPCD Gutter for Student Clinicians

On the other hand, if logged in as faculty clinician, other functions such as View All
Upcoming Appointments, View Statistics and View Users are also present.

All clinicians can view their own upcoming appointments. Faculty clinicians are also
able to view all upcoming appointments of all clinicians. Figures 65, 66, and 67 shows

the said functionalities.
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Dentlst Currently logged in as Nina Dobrev | Log out | My Profile | Help
@ Home | Find Patient | Dictionary | Cohort Builder | UPCD Functions

Dental Information System
University of the Philippines College of Dentistry

View Upcoming Appointments
View Upcoming Appointments of All Clinicians
Query Patients
View Statistics
View Users

Approve Updates

Figure 64: UPCD Gutter for Faculty Clinicians

Dentlst Currently logged in as Logan Le¢
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Manage Clinicians

Upcoming Appointments

Specify range of date: | | -1 | (MmyDD YY)

Go Back

Figure 65: View Own Upcoming Appointments

DentlSt

@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions

Currently logged in as Logan Le¢

Clinican Profile

Upcoming Appointments

Appt Id[Date Clinician Patient |
4 21/03/2012|Logan Lerman|lasmine Reyes
[ 10/04/2012|Logan Lerman| Avril Lavigne

Figure 66: View Own Upcoming Appointments

DentlSt

@ Home | Find Patient | Dictionary | Cohort Builder | UPCD Functions

Currently logged in as Nina D

Manage Clinicians

Upcoming Appointments

Appointment Id|Date Clinician Patient

2 11/04/2012| Emma Watson Jasmine Reves

3 29/02/2012| Emma Watson Jasmine Reyes

4 21/03/2012| Logan Lerman Jasmine Reyes

5 28/03/2012| Logan Lerman Danaerys Targarven
A 1n/nai?n12l 1 anan | arman Al | avione

Figure 67: View All Clinicians Upcoming Appointments - Faculty Clinician
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Figure 68 shows the Query for Patient page. All clinicians can search for patients
according to age, gender, occupation and complaints. They can also search patients
having specific dental condition(s) or those needing specific service(s). After which the

results are displayed as shown in Figure 69.

Home Find/Create Patient | tionary | Cohort Builder | UPCD Func

@Pentlst Currently logged in as Logan Lerman | Log out | My Profile | Help

Query Patients
Go Back

Demographics

oceupation [ ]

Chief Complaint

Sections Select All

Operative Dentistry Oral Medicine Prosthodontics
[Iperiodontics [CIremovable Prosthodontics [T orthodontics
Oral Surgery

Fixed Partial Prosthodontics Pedodontics

[CleEndodontics [] complete Denture [IRestorative Dentistry

Dental Chart Or | HAnd | H Select All

Caries Extrusion Complete Denture mpacted Porcelain Fused To Metal

Recurrent Caries Intrusion Single Denture Missing Restorable
Amalgam Mesial Drifting Rotation Remowvable Partial Denture Acrylic Crown Non-restorable
Composite Distal Drifting Rotation Pit and Fissure Sealants Metal Crown

Glass Tonomer Rotation Root Canal Treatment Post Core Crown

Temporary Filling Extracted Unerupted Porcelain Crown

Services Needed Or | HAnd | ®Select All

Periodontics

Management of Periodontal Disease

Operative Dentistry Surgery Emergency Treatment
Class T Extraction Pulp Sedation
Class 1T Odontectomy Recementation of Crowns
Class IIT Special Case Temporary Fillings
Class IV Pedodontics Management of acute infections
Class V Orthodontics Management of Temporary Injuries
Onlay
Fixed Partial Denture Prosthodontics Endodontics
Laminated Complete Denture Anterior
Single Crown Single Denture Posterior
Bridge Removable Partial Denture

Go Back_

Figure 68: Query for Patients
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Currently

Cohort Builder

Create Patient

Dictionary
Search Results

Go Back

| Age: 10 - 50 | Gender: F

Id Name Age
2 Jasmine Reyes 29
6 Avril Lavigne 26
9 Danaerys Targaryen 25
10 Jennifer Cabral Guzman 27
13 Sabrina Reyes 19

5 patient(s) found.

Patient(s) referred to the ff sections

d Name
Periodontics

2 Jasmine Reyes

10 Jennifer Cabral Guzman

2 patient(s) found
Oral Surgery

2 Jasmine Reyes
9 Danaerys Targaryen
2 patient(s) found
Removable
Prosthodontics
13 Sabrina Reyes

1 patient(s) found

Dental Chart Queries (OR)

Id Name Tooth Number(s)
Caries
b6 Avril Lavigne 47
2 Jasmine Reyes 17,15,43
10 Jennifer Cabral Guzman 12,41
12 Jeremy Cleo Whales 41
4 patient(s) found
Recurrent Caries
2 Jasmine Reyes 15,43
1 patient(s) found
Composite
10 Jennifer Cabral Guzman 12
iz Jeremy Cleo Whales 45
2 patient(s) found
Glass Ionomer
10 Jennifer Cabral Guzman 21
1 patient(s) found
Extrusion
9 Danaerys Targaryen 46
2 Jasmine Reyes 15
iz Jeremy Cleo Whales 46

3 patient(s) found

Needed Services Queries (OR)

d Name Tooth Number(s)
Class 1

13 Sabrina Reyes 31

2 Jasmine Reyes 22

Figure 69: Query for Patients - Results



Faculty clinicians, on the other hand, can generate statistics as shown in Figures 70
and 71. Statistics are also based on what fields are selected. DentISt can generate the

number of patients having particular condition, needing particular services having age

and date as bounds.

DentlSt

Currently logged in as Logan Lerman | Log out | My Profile | Help
@ Home | Find/Create Patient | Dictionary | Cohort Builder | UPCD Functions
Statistics
Go Back
Range

Specify range of date: | |- [ | (dd/MMyyyy)

Specify age: [ ] - ]

Dental Chart Or | MAnd | M Select All
Caries Extrusion Complete Denture Impacted Porcelain Fused To Metal
Recurrent Caries Intrusion Single Denture Post Core Crown Restorable

Amalgam Mesial Drifting Rotation Removable Partial Denture Acrylic Crown Non-restorable

Composite Distal Drifting Rotation Pit and Fissure Sealants Metal Crown

Glass Ionomer

Rotation issing Porcelain Crown
Temporary Filling Extracted Root Canal Treatment Unerupted
Services Needed or| HAand| Select All

Periodontics

Management of Periodontal Disease

Operative Dentistry Surgery Emergency Treatment

Class T Extraction Pulp Sedation

Class IT Odontectomy Recementation of Crowns

Class 11T Special Case Temporary Filings

Class TV Pedodontics Management of acute infections
Class vV Orthodontics Management of Temporary Injuries
Onlay

Fixed Partial Denture Prosthodontics Endodontics

Laminated Complete Denture Anterior

Figure 70: View Statistics
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De ntl st Currently logg

Home | Find/Create Patient | Dictionary | Cohort Builder | Reporting | UPCD

Statistics

Go Back

Patients registered from 15/03/2010 to 29/03/2012

Total # of Females 5 83%
Total # of Males 1 16%

AGE GROUP (10 - 50)
# of Females 5 83%
# of Males 1 16%

Dental Status Chart (AND)

# of % % Females % Males % Cases
Females Males %o Males (over total (over total (over total
Cases Females .
females) males) patients)
Results
0 0 0% 0 0% 0% 0% 0%

Dental Status Chart (OR)

# of o % Females % Males 0o Cases
Condition Females Males 06 Males (overtotal (overtotal (over total
Cases Females .
females) males) patients)
Caries 4 3 75% 1 25% 60% 100% 66%
Recurrent Caries 1 1 100% 0 0% 20% 0% 16%
Amalgam 3 3 100% 0 0% 60% 0% 50%
Composite 2 1 50% 1 50% 20% 100% 33%
Glass Ionomer 1 1 100% 0 0% 20% 0% 16%
Temporary Filling 4 4 100% 0 0% 80% 0% 66%
Total # of Cases 11

Services Needed (AND)

# of % %% Females 0% Males 0 Cases
Females Males 926 Males (over total (over total (over total
Cases Females .
females) males) patients)
Results
0 0 0% 0 0% 0% 0% 0%

Services Needed (OR)

# of % % Females % Males % Cases
Condition Females Males 06 Males (overtotal (overtotal (over total
Cases Females .
females) males) patients)
Class 1 3 3 100% 0 0% 60% 0% 50%
Class 2 1 1 100% 0 0% 20% 0% 16%
Class 3 1 1 100% 0 0% 20% 0% 16%
Class 4 0 0 0% 0 0% 0% 0% 0%
Class 5 1 1 100% 0 0% 20% 0% 16%
Onlay 0 0 0% 0 0% 0% 0% 0%
Total # of Cases 6

Figure 71: View Statistics - Results
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Faculty clinicians can also view clinician accounts. They can edit clinician informa-
tion and their roles as shown in Figures 72 and 73.

- Dentlst Currently logged in as Nina Dobrev | Log out | My Profile | Helo

@ Home | Find

Admin | Manage Users

ctionary | Cohort Builder UPCD Functions

User Management
Add User

Find User on Name
Role —

Include Disabled

System Id Username Given Family Name Roles
3-4 loganlerman Logan Lerman [Clinician Belonging to OD]

Enalish (Philippines)

English (United Kingdom) | portugués | italiane | francais | espafiol Last Build: Jul 20 2011 05:21 BM Version: 1.8.2 Build 21762 Povered by OpenMRS ()

Figure 72: View Users

_ Dentlst Currently logged in as Nina Dobrev | Loa out | My Profile | Help.
@ Home Find Patient Cohort

Admin | Manage Users

Add/Edit User

Demographic Info

Given [Logan |
Middle [ |

Family Name [Lerman |

Gender

Login Info
System Id 3-4

Username User can log in with either Username or System Id

Roles

inician F cClinician Belonging to 0D

aculty Clinician [C]Provider

ystem Developer

Show Advanced Options

Save User

Disable Account

Reason [ |
Disable Account

English (Philippines) | English (United Kingdom) | portuqués | italiano | francais | espafiol Lest Build: Jul 20 2011 05:21 PM Version: 1.8.2 Build 21762 Powered by OpenMRS ()

Figure 73: Edit User
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VII. Discussion

DentISt or Dental Information System 2.0 is the second version of Open DentIS which
is a free, electronic dental records system using OpenMRS platform. It is specifically
created for University of the Philippines, College of Dentistry to help them store patient
records electronically. The system has three main roles - clinician, clinician in Oral
Diagnosis and faculty clinicians. The system stores patient dental records consisting of
basic information, medical, social and dental history, physical assessment, vital signs,
patient checklist, soft tissue examination results, radiographic examination results, den-
tal status chart, treatment plan, and problem list. Services needed by patients and
consultations/referrals are also included in the dental record. Clinicians can also set
appointments with patients.

UPCD DentISt presents a significant improvement over its first version. Privileges
are now added automatically after the deployment of module to OpenMRS. Clinicians
can set appointments with patient and be reminded of their upcoming appointments by
viewing the UPCD Functions tab. Addition of faculty clinician role also gives faculty
clinicians in UPCD access to patient records. Faculty clinicians are also able to use
new and improved functions - printing of dental records, query for patients and statis-
tics. Clinicians can search for patients according to their occupation, complaints and
the section they are currently endorsed or referred. Statistics will help clinicians and
administrative staff of UPCD generate yearly reports on the number of patients and
cases treated and services needed by patients. Faculty clinicians are also the ones to
approve updates on dental chart. An update on a dental chart by any clinician is given
a status ‘pending approval’. Whenever a faculty clinician logged in, he will be the one
to approve the said update. This will help in ensuring that updates on patient dental
chart are correct and definite. Viewing of upcoming appointments of all clinicians can
also be done by faculty clinicians. Furthermore, they can also view and edit clinician
accounts.

Also patient dental record is included as tab in the patient dashboard rather than in
the navigation menu. DentlISt follows standard clinicians workflow since dental records
of patients can be accessed immediately after finding or creating a patient record.

The patient’s dental chart loading is also improved. Input of tooth conditions is
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much faster since data is first colored on a widget before being applied on the dental
chart. Also, versions of the dental chart is available for viewing of registered clinicians.
Tracking of changes on patient status chart along with when and who updated the chart
will be much easier because of this.

The use of OpenMRS, an electronic medical record (EMR) system, helped in min-
imizing coding since common tasks of an EMR, such as adding and finding patient
records, are already available. However, being a new, free and open-source EMR, there
is a lack of resources and documentations available online. Also, there is not much
OpenMRS implementations available especially in the Philippines. Due to this, devel-
oping a module for OpenMRS takes great effort and intensive cooperation with other
implementers.

DentISt is created as an OpenMRS module which only focuses on dental-related
data of patients specified by the UP College of Dentistry. Since OpenMRS architecture
is divided into the three layers - Presentation, Service and Database - the connection
from the presentation layer down to the database layer is very complicated. Simple
operations on the database such as adding data to tables, adding tables, and so on require
codes for each of the three layers. This way of programming is very time-consuming
especially for an information system involving a lot of database access. Since developing
a module involves a lot of files cluttered in different packages, logging operation success
and failures, along with errors, is very important. Also, compilation and upload of
module to the OpenMRS system consume a lot of time especially if the module created
is already large in size. Furthermore, changes on a single file must be reflected to other
configuration files or else the module will not work. Coding a module for OpenMRS is

a tedious task nevertheless it’s efficient when it comes to organization of codes.
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VIII. Conclusion

Dental Information System 2.0 (DentISt) is an improved version of Open DentIS offering
management of patient dental records electronically stored. The use of DentISt will be
the first step of UP College of Dentistry in shifting from using paper records to electronic
records.

Additions and changes on patient forms requested by Dean Vicente Medina of UPCD
are also implemented on the dental module. The loading of patient dental chart is also
improved. Changes on tooth conditions are first viewed on a widget (a picture of a
single tooth) before being submitted and reflected in the patient dental status chart.
Also, viewing of dental chart versions is possible. This will help clinicians track changes
on patient’s status chart and view the date, time and username of the clinician who last
updated the dental chart.

The system follows standard clinician workflow since dental records are accessed
immediately after finding or creating a patient record. Also, clinicians can set appoint-
ments with patients and view their upcoming appointments. This DentISt functionality
will help clinicians keep track of their schedules.

Addition of faculty clinician roles will give faculty clinicians of UPCD access to
patient dental records. They are also able to print the patient records. Approval of
updates on patient dental status charts is also a task of faculty clinicians. New and
improved functionalities such as the query for patients and statistics will help clinicians
generate reports on number of patients and cases treated and services needed by patients.
Querying for patients will be based on a criteria set by clinicians, therefore narrowing
the results to be displayed by the system. Statistics are also based on the fields set by
users. This gives faculty clinicians a summary on the number of patients and cases that
have already been treated and the services needed by them in a specified time span.

Furthermore, the use of a free, open-source electronic medical record system (Open-
MRS) helped in creating a specialized system for UPCD without much resources at

expense.
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IX. Recommendation

UPCD DentISt is a very useful tool in storing electronic patient dental records. However,
the system can still be extended to other sections’ dental forms not just admitting section
forms (those included in the system already). Sections of UPCD have their own separate
forms (i.e. Prosthodontics forms) which contain section-specific concepts. Including
other UPCD sections’ forms will help the college shift completely from paper records to
electronic records.

With DentISt, different forms are presented in tabs on the patient dashboard. How-
ever, the order of the arrangement of the tabs is not handled and can not be controlled
by the dental module. It is good to find a way to control the arrangement of these tabs
for better viewing.

Integration of UPCD concept dictionary with dental forms will help in error-checking
and in managing observations or data collected more easily.

Also, statistics and query for patients functionalities can have more determining
factors such as patient addresses, etc. Other features present in commercial dental

softwares could also be added such as billing and insurance management.
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XI. Appendix

A. OpenMRS Module
The structure of an OpenMRS module if viewed as a single mavenmodule is listed below:
1. .settings - Eclipse specific folder containing preferences for your environment
2. api - non web specific “maven module’ project
(a) src
i. main - Java files in the module that are not web-specific. These will be
compiled into a distributable mymodule.jar
ii. test - contains the unit test Java files for the generic Java classes
(b) target - folder built at runtime that will contain the distributable jar file for
the module
3. omod
(a) main
i. java - web specific Java files like controllers, servlets, and filters
ii. resources
A. config.xml
B. *.hbm.xml files
liquibase.xml (or the old sqldiff.xml )
messages_*.properties files

modulesApplicationContext.xml

= = U A

log4j.xml - optional file to control logging in your module
iii. webapp - jsp and html files included in the omod
A. portlets -
B. resources - image, js, and css files that your jsp files reference
C. tags -
D. taglibs -

(b) test - contains Java unit test classes that test the controllers in omod/src/-

main/java
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4. .classpath - Eclipse specific file that points to the files necessary for building the

omod and jar files on the fly

5. .project - Eclipse specific file containing the name and properties of your eclipse

project

6. pom.xml - Maven build file. Delegates to pom.xml files in the omod and api project

[34]

To create a module, the easiest way is to use the module Maven archetype. This will
create the project skeleton and a pom.xml file with all the dependencies for OpenMRS
APD’s and repositories. Note that in following the instructions below, Maven should be

installed in the user’s system.

1. Go to .m2 folder of the system.

(a) For Linux users: z/m2
(b) For Windows XP users: C:\Documents and Settings\USER\.m2
(c) For Vista/Windows7 users: C:\Users\USER\.m2

2. If settings.xml does not exist in the folder, create one and copy the settings code

located in Appendix (B.)

3. In the command line, go to the folder where the project will be created (like your

workspace folder)
4. Run Maven plugin command - “mvn module-wizard:generate”
5. Follow the wizard prompts

(a) To create a basic module, set all module wizard questions to ‘n’

(b) To create a module with admin link, set module wizard question “Do you
want admin page link” value to ‘y’. An additional parameter is prompted
asking for the text of link which should appear in admin page (parameter:

Link Name). Answer it with the preferred text.

(¢) To create a module with spring driven page, set module wizard question “Do

you want Spring driven Mvc page” value to ‘y’
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(d) To create a module with service/dao files, set module wizard question “Do
you want service/serviceimpl/dao/hibernatedaomapping” value to ‘y’. Addi-
tional prompts for service name and object name is then asked from the user

[34].

B. Maven Settings

// settings.zml

<settings xmlns=‘‘http://maven.apache.orq/SETTINGS/1.0.0"
xmlns:xsi= ‘http://www.w3. org/2001/XMLSchema-instance"
xsi:schemalocation=‘‘http://maven.apache.orq/SETTINGS/1.0.0

http://maven.apache.org/csd/settings-1.0.0.xsd">

<pluginGroups>
<pluginGroup>org.openmrs.maven.plugins</pluginGroup>
</pluginGroups>
<profiles>
<profile>
<id>0OpenMRS</id>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<properties>
<archetypeCatalog>
http://mavenrepo.openmrs.org/nexus/service/local/repositories/releases/
content/archetype-catalog.xml
</archetypeCatalog>
</properties>
<repositories>
<repository>
<id>openmrs-repo</id>
<name>OpenMRS Nexus Repository</name>
<url> http://mavenrepo.openmrs.orqg/nezus/content/repositories/public
</url>
</repository>

</repositories>
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<pluginRepositories>
<pluginRepository>
<id>openmrs-repo</id>
<name>OpenMRS Nexus Repository</name>
<url> http://mavenrepo.openmrs.orqg/nezus/content/repositories/public
</url>
<snapshots>
<enabled>false</enabled>
</snapshots>
</pluginRepository>
</pluginRepositories>
</profile>

</profiles>

</settings>

C. UPCD Patient Form

ADMITING SECTION PATIENT FORM

Patient Name:___ PR TR P Ager = Sexz ¢ MEDICAL ALERT:
Address: i

\
Occupation: ____ Fducational Attainment: _____ Phone:
Binth date g e ieaicsGivalStatus: = w0 S e
Person to Notify in Case of Emergency: " Phone lisr i e aiimen s o o

Service Code: __ ___(Resto, FPD, PEDO, CD, RI’D; ENDOQ, PERIO, 08, Ortho)

t'n :.1 Z”

CHIEF COMPLAINT:

HISTORY OF PRESENT ILLNESS: e

Figure 74: UPCD Admitting Section Patient Form with Patient Demographics, Chief
Complaint, History of Present Illness
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DENTAL HISTORY:
Date of last visit:

Procedures done on last visit:

Frequency of dental visit:
Exposure and response to local anesthesia:
Complications during and or after dental procedure:

Figure 75: UPCD Admitting Section Patient Form with Dental History

PHYSICAL ASSESSMENT

General: ‘
Gait: Appearance: Defects:

VITAL SIGNS: To be filled up as dictated by the medical history and/or procedures to be done.

BP: PR: RR: Temp. (Iffebrile): ___ Weight (<12yo)

Figure 76: UPCD Admitting Section Patient Form with Physical Assessment and Vital
Signs

MEDICAL HISTORY:
Under a physician’s care? (Name & Phone)

Hospitalization (When and for whatt) . ———

Allergies AR e bl T S e e i

Ilinesses ___. e e

Medications . —— e ae Y LR
Childhood disease History {Below 18 yrs. old) MR e e e

Figure 77: UPCD Admitting Section Patient Form with Medical History

SOCIAL HISTORY:
Are you using or have you used tobacio, cigaretios Yes | INol ]}
What kind?
How often?
How many years?’ i
If stapped, how long simce Last gsed
Do you drink alecholic beverage?
What kind’
How oftea’ PRSBSOS
How many yrars’ :
i stapped, how long since last used?
Have you ever used drugs for recreation or nonstherapeutiv puiposes ves L INot |
What kind? ¥ . : ,
How often? R X s
How many years! e ;
If stopped, how long since last used? : S

Figure 78: UPCD Admitting Section Patient Form with Social History
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SOFT TISSHE EXAMINATION: Indicate lestons on drawings, descnbe and date

—N

HEAD NECK& TMf . s
M Mucosa = > - 25
TonGuE ~ AL
et

GINGIVA SR i

o _I.I-P.; Tl:;él;ilﬂ

+

PALATE

FEONE 07 THE METH

| MRS WONES

TrpvRGID

Figure 79: UPCD Soft Tissue Examination

RADIOGRAPHIC EXAM:

i T —

| | = =

CDATE | ToOoTH | : 3

ji e | FINDINGS PRINTED NAME | CLINICIAN'S
| ‘ g OF CLINICIAN SIGNATURE |
| e l
| g el BN .
! e | ! J
] b e e L R e s
e S e Y % 2 . —
i enu e g

Figure 80: UPCD Radiographic Examination
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DENTAL STATUS CHART: Fill up according to the code given

Adult Chart

|
|
Pip e A
|H R BecACERER B
| R BenentRR e

[ s a7 a6

IO I
f,;;,,i, g } =

Date:

1n the diagram of the teoth surfaces, Indicate the ff:

Red Ink - Caries
Blue Ink - Restoration

Indicate the following on the boxes provided above:

Red Ink: Green Ink:
O - restorable recurrent caries

/ - non-restorable

Black or Blue lnk;:
RCT - Root Canal Treatment

- Igal »
é(l)n - éznr:pgu;i':e PFS - Pitand Fissure Sealants
GI - Glass lonomer ’P; g m:"d
GF - Temporary Filling i e emgted
[o)] - Compléte Denture i lv: ac:)ed
2 SEREEL PFM - Pol"’celain Fused to Metal
RPD - Removable Partial Denture C(A) - AcrylicCrown
¥ or A - Extrusion or Intrusion § C(M) - Metal Crown
€ or &~ Mesial ¢r Distal Drifting R(ftauon C(P) - Porcelain Crown

R = Rotadu)!
C - Post Cgre Crown
o - Others:

Figure 81: UPCD Dental Status Chart

PROPOSED TREATMENT PLAN:

Figure 82: UPCD Proposed Treatment Plan
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—

NAME OF NATURE
CLINICIAN

! I I ]
PRINTED  CLINICIAN | FACULTY |
{

|

DATE | REASON | FROM | T0 | FINDINGSRECROENDAIOn
i
|
i
|

et
I
|
|

e R

Figure 83: UPCD Consulatations/Referral

Patient’s Name -

SERVICES RENDERED

FACULTY | FEES |

S O O R W S0
oL R T T R Tv |
e E | |
: f |
e G iz | % :
| | =
0 R B i e S s
SR R i 1 > | |
L e e e i
oo e j

Figure 84: UPCD Services Rendered
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e

Figure 85: UPCD Problem Worksheet
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D. Source Code
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