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Introduction

Microsoft Access is a database management system (DBMS) software program that serves as a gatekeeper

between a database and the applications that rely on that database. The purpose of the DBMS is to control and

manage the database and allow one to create a relational database (RDB) (Cox & Lambert, 2013). A RDB

stores data in tables that consist of attributes and records in a two-dimensional form. Many hierarchal

relationships exist within data; the RDB allows one to model and represent these relationships in electronic

format with tables. These tables are joined through matched pairs of data values.

Some of the key advantages that a RDB provides are: serving as a data repository, providing an organizational

structure and a mechanism for interacting with data, and minimizing data redundancy. The four basic operations

used when interacting with data include creating, querying, modifying, and deleting. (Coronel & Morris, 2015).

The purpose of this project is to understand and apply database design concepts and to create a RDB that

answers a clinical question. The clinical question chosen by Team G asks “What is the mortality rate of patients

diagnosed with sepsis?” Due to the limitations of the assignment, this question will be answered using ten

patient records from January 2016 located within the Walden Medical Center (WMC) database.

Methods

Three primary entities were created and identified as “PATIENT” table (Appendix A) with a primary key (PK)

of “MR_NUM,” “PATIENT RECORD” (Appendix B) having a PK of “AC_NUM,” and “ED ENCOUNTER”

(Appendix C) with a PK of “AC_NUM.” Additionally, sample patient demographic and clinical data were

generated for each primary entity. In Phase II of the Team Database Project, Team G expanded upon the ED

ENCOUNTER table and created object linking and embedding (OLE) tables identified as “LABS,”

“DIAGNOSTICS,” “MEDS,” “IV ACCESS,” and “IV FLUIDS.” These five OLE tables each have a PK of

“AC_NUM” so that each value is associated with that particular patient ED ENCOUNTER. Sample data were

not included in these entities due to the complexities beyond the realm of Team G’s current knowledge; thus,

several attributes were excluded from the original design.

The PATIENT and PATIENT RECORD tables have a one-to-many (1: M) relationship respectfully; the

PATIENT RECORD and ED ENCOUNTER have a one-to-one (1:1) relationship. Relationships were created

and defined by the database tool and the “WMC: Relationships” report was generated to illustrate them

(Appendix D). PATIENT (Appendix E), PATIENT RECORD (Appendix F), and ED ENCOUNTER

(Appendix G) forms were created using the “Form Wizard;” the ED ENCOUNTER form was aesthetically

customized through the design view.
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Results

A “SEPSIS ALERT Q” query (Appendix H) was generated using “Query Design” to discover the relationship

between a sepsis alert reported in the ED_ENCOUNTER and a “SEPSIS” look up from the ADMIT_DX in the

PATIENT RECORD table. The “SEPSIS_ALERT” attribute was filtered to include only those checked as

being called. These alerts (LaRosa, Ahmad, Feinberg, Shah, DiBrienza, & Studer, 2012) were 100% efficient in

that all seven sepsis alerts corresponded with a sepsis diagnosis. The “SEPSIS DIAGNOSIS Q” query

(Appendix I) was also generated using the Query Design feature with ADMIT_DX and DISPO from the

PATIENT RECORD table. The query revealed that seven patients were admitted with a diagnosis of sepsis,

after using the word “SEPSIS” as criteria; four of the seven patients were discharged home (57.2%) after being

treated for sepsis. The third and final query identified which patient using the MR_NUM, were admitted for

sepsis and discharged to the morgue. Three of seven patients (42.8%) died in the hospital. Our clinical question

was answered using the “ADMIT-MORGUE Q” query (Appendix J). The mortality rate of patients at Walden

Medical Center who were diagnosed with sepsis in January 2016 was 42.8% (Appendix K). The mortality rate

findings correlate with the current literature (Henry, Hager, Pronovost, & Saria, 2015). Another area to explore

in the future is a root cause analysis of each patient who died with sepsis (Appendix L). We have already

documented that a sepsis diagnoses followed a sepsis alert 100% of the time in January 2016; in-depth

investigations may reveal the contributing factors that led to the patient’s demise.

Security Measures

The WMC database consists of sensitive and protected health information; security measures have been

implemented to protect the data. During the design phase, Team G identified the authorized users and their roles

concerning the WMC database. Crucial to database security, three constructs must supervene (Murray, 2010):

confidentiality, integrity, and availability. Usernames and strong passwords were created for authentication that

restricts access to the WMC database with rights and privileges assigned with authorization according to the

user’s classification. Additionally, data may be regulated, and only pre-designated areas of the database are

available through Grant/Revoke access control. Team G anticipates the data will be protected from

unauthorized disclosures, data access, and malicious threats. However, there are no databases systems that are

100% secure and free from threats. Team G will consider collaborating with privacy and security officers about

current best practices regarding healthcare database security.

Summary

The database design of this Team Project began with first identifying the output (clinical question) and then

determining the inputs (entities) needed to generate queries or data mining in an enterprise system (Berger &

Berger, 2004). Understanding the concepts and rules of database design and why they are needed, allow

developers and nursing informaticists (Saba & McCormick, 2015) to systematically progress through more

complex applications. During this Team Project, many mistakes and adjustments were made through a trial and

error process; this was not the most efficient method for a novice developer. However, mistakes provide insight

on what not to do in the future.
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Appendix A

PATIENT Table
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Appendix B

PATIENT RECORD Table
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Appendix C

ED ENCOUNTER Table
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Appendix D

WMC: Relationships Report
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Appendix E

PATIENT Form



Julie Bangs and Savita Bhogle | Graduate coursework | January 2016 8

Appendix F

PATIENT RECORD Form
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Appendix G

ED ENCOUNTER Form
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Appendix H

SEPSIS ALERT Query
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Appendix I

SEPSIS DIAGNOSIS Query
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Appendix J

ADMIT-MORGUE Query
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Appendix K

SEPSIS DIAGNOSIS Report
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Appendix L

ADMIT-MORGUE Report
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