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The purpose of this report is to document how the various concepts discussed throughout the first piece can be applied to specific case study of the “Your Teeth Our Smile” dental practice. Based on previous requirement elicitation activities a prototype solution will be produced and compared throughout to the application requirements; making specific reference to the controls, tools and techniques used to provide a valuable support tool for a small dental practice in the SA1 region of Swansea. Before this application is discussed and evaluated the author will take the opportunity to outline the importance of such a system for this surgery and highlight several key benefits of the fore-mentioned platform with reference where appropriate to existing literature on the topic of end-user systems in the healthcare setting. 
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[bookmark: _Toc9001311]Introducing The Need of EUC Systems for “Your Teeth Our Smile”

It is important to understand that there are various reasons a small, local healthcare practice such as “Your Teeth Our Smile” should strongly consider moving towards an EUC system. Alongside the broad factors associated with competition and financial pressure, is that of “legible documentation for reimbursement and litigation” [1] – one reason for migrating towards an EUC platform that was noted during the requirements elicitation process to combat the overflowing paper-based filing systems that can often contain data inconsistencies and rough work notes. 
To provide a system that transforms the existing appointment scheduling, customer invoice and reminder system processes the proposed system has been designed to broadly follow the structural format of an electronic healthcare record system (EHR henceforth) [2]. Such a system offers a “repository of information” [2] containing patient details, booking details and customer appointment schedules “in [a] computer-processable form” [2]; the development of the attached system will be discussed throughout this report.


[bookmark: _Toc9001312]EUC Development & Requirement Fulfilment

Given an end-user systems clear focus on providing a system that can easily be used “by the principle users of the systems’ outputs or by their staffs” [3] this feature must be suitability presented to a member of administrative staff or hygienist that might find themselves using the system at the dental practices front-desk. To ensure that this system meets the needs of this niche user group Table 1 places the needs of the end system user against a number of proposed system mechanisms that could be used to meet each staff requirement.

[bookmark: _Ref8718483][bookmark: _Toc9001331]Table 1: Meeting User Requirements
	System Requirement(s)
	EUC System Implementation Notes

	The system would need to allow a patient to select a timeslot for their appointment (along with being assigned a dentist and theatre)
	· Customer table to store patient details
· Procedure table to store operations to perform on patients
· A staff table to contain dentist records
· A list of rooms where a customer appointment can be fulfilled
· A table containing appointments made by customers
· At least one schedule table where customer appointments can be placed into a workable schedule – allowing different rooms to fulfil a customer appointment.
· Mail Merge offers a suitable appointment reminder communication

	A printable or digital copy of this record to give to patients
	· In the current configuration an invoice does not contain date and time of a customer's appointment.
·  An invoice therefore must be produced from the practice’s schedule.
· Invoice is the central part of the system so should be quickly accessible
· Report provides a professional and more user-friendly method with which to notify patients

	Store the invoice data in a table for future reference and record-keeping purposes
	· Report and Invoice are generated from records added to the underlying invoice table. 
· This will be queried by dental staff given the very large number of appointments (and even larger quantity of schedule/timetable records)




1. [bookmark: _Toc9001313]Database Schema and Appointment Scheduling


In order to understand if a valuable piece of end-user software has been created it is important to document the precise database structure. Given this particular scenario it is the database structure on which the work and customer information tool is based; needs considerable discussion.   
The system has a structure whereby each booking requested by a customer is allocated its unique identifier in a table containing the requested procedure of the customer (and their unique identifier), a preferred start date and time for the appointment along with fields for payment, follow up appointments (if necessary) and additional comments on the customer or its position in the schedule. 
To ensure that the number of customer appointments can be fulfilled in a timely manner that most closely meets the needs of its customers the problematic schedule table has been broken down; firstly to confirm that surgeons, hygienists and other dental staff can perform each appointment and that there is room scope to accommodate the procedure. To enforce this a structure states that, in line with the authors dental practice, a dentist is assigned their individual room in which a procedure takes place to fulfil a patient appointment. 

In Microsoft Access this creates a structure whereby a member of staff is allocated to the job in the schedule which is then assigned in a given room at a particular time, a configuration that could allow a new member of staff to pick up the same patient appointment on a different day (or during or straight after the initial timeslot) if follow up appointments are necessary. This view can be seen in Figure 2 below whereby Appointment 8 and Appointment 9 have been booked by Customer 8 demonstrates this flexibility as another schedule entry could be added to fulfil this patient’s treatment.
To illustrate these relationships a prototype database schema is shown in Figure 1 where the schedule itself is split to first place a booking (or appointment) against a member of staff in the schedule which is then assigned to a room. Whilst this structure provided a durable and realistic framework, it did not provide a workable front-end ‘queryable’ structure because of numerous and unnecessary primary key replication at each schedule sub-table.

However, whilst this configuration offers a more structured query format, it does not offer the same degree of appointment integrity to that of the earlier version. By placing order information in a more centralised table the foreign key fields used to create an appointment timetable is not as strong. By creating a Primary Key ‘Schedule_ID’ field in this table no composite key configuration can be developed – not restricting room, staff or patient timetable conflicts.  
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[bookmark: _Ref8650589][bookmark: _Toc9001319]Figure 2: Customer Appointments in the Work Schedule
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[bookmark: _Toc9001320]Figure 3: A second schema

In order to provide fast information retrieval a range of table queries have been developed. Figure 4 illustrates the ‘Appointment Schedule’ form containing options to filter by patient, date, room and staff and payment method fields so as to quickly and efficiently find individual records.
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[bookmark: _Ref8742317][bookmark: _Toc9001321]Figure 4: A central invoice creation, query and reminder form view
[bookmark: _GoBack]A function was explored to allow a member of staff to browse appointment times. Achieved using the ‘DATEDIFF()’ query this allows a member of staff to view bookings up to a certain timeframe. An additional field named ‘Appointment_Time’ was added to a modified ‘Appointment’ table to calculate the difference between appointment start and end times. This current expression rounds numbers to the nearest whole number and currently can only be used as a guide with a view of this query shown in Figure 5. It could however be modified to show minute intervals if the hour count is  less than 1.
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[bookmark: _Ref8657016][bookmark: _Toc9001322]Figure 5: DATEDIFF()1 field for appointment time trends
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The end-user system’s customer invoices form follows the format of an electronic medical record (or EMR) [4] and, whilst it is suggested by Hersh [4] that this format increases the data entry time (compared to the existing scribbled paper-based activity), the levels of information integrity and future processing and retrieval are streamlined.
[image: ]

[bookmark: _Toc9001323]Figure 6: Viewing Appointments made by Patients

Easily communicating with patients is an important task for a firm that typically has a very large customer or patient base; one such common communication being reminding patients about upcoming appointments. To perform this role, a Mail Merge has been configured to allow a system user to send out letters to all patients; allowing adjustments to the letter before it can be finalised and exported to a printable pdf file, as illustrated below in Figure 9.

The code illustrated above [5] is executed when a button control on the ‘Frm_Manage_Appointments’ screen is clicked. This creates two variables – one for the MS Word Application and one for the target document. If the document is found (and no error message is displayed), then the application object is opened and the file (the name of which is assigned to the variable ‘LWordDoc’) is loaded within.
Whilst reminders can be exported to MS Word and then printed, a report can be created from a staff query and then emailed out to a patient. A form button has been linked to a ‘Print Report’ function, allowing the user to print customer appointment history – this is shown in Figure 7 with a ‘PrintObject’ macro function.



















[image: ]

[bookmark: _Ref8811575][bookmark: _Toc9001324]Figure 7: In-built PrintObject() object function
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[bookmark: _Toc9001325]Figure 8: Opening a form in 'NewRecord' Macro
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[bookmark: _Ref8720596][bookmark: _Toc9001326]Figure 9: A Mail Merge Appointment Reminder Letter for Patients
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Main front-page provides a user with the option to go to view, edit and share the management schedule whilst the other provides a straightforward way of viewing customer appointments – a decision made for quick reference by administrative staff on the surgery’s front desk.

The ‘Manage Patient Appointments’ screen provides a range of criteria with which a user may wish to query customer appointments. Options are available to query primarily by customer and then by date range (to show all appointments created over a range) and then by payment method, room name or the assigned member of staff. An option to create an appointment reminder in Microsoft Word is also available (producing the document shown in Figure 5)

Controls are also displayed on this screen to create a new appointment and schedule an appointment in the work timetable, both of which will take users a blank data entry forms; ‘View Patient Appointments’ and ‘Patient Appointment Schedule’ screens respectively. This functionality provides a shortcut for users to access existing records, negating the need to view existing appointments beforehand.

The ‘View Customer Appointments’ screen is far more straightforward and provides a mechanism for the surgery to quickly and easily access a customer’s record. A drop-down ‘combo-box’ allows a user to select a registered user in order to email or print confirmation of an appointment.
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[bookmark: _Toc9001327]Figure 10: A form for viewing and adding appointments to the dental schedule
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[bookmark: _Toc9001328]Figure 11: A form for adding and viewing customer appointments

The brief user guide as discussed above can be seen in the system information architecture Figure 12 and Figure 13 below whereby the majority of appointment and schedule creation, query and sharing of patient appointments can be performed from a single screen. Due to the size of the diagram it has been split over adjacent pages. 
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[bookmark: _Ref8812881][bookmark: _Toc9001329]Figure 12: System Information and Structural Architecture
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[bookmark: _Ref8812882][bookmark: _Toc9001330]Figure 13: System Information and Structural Architecture
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The summary section will open with an evaluation on the system prototype and its degree of ‘end-user’ usability in the dental practice scenario. Like all software it is important to understand that defining software success, or even suitability is a wide broad concept associated with factors such as timely delivery, financial satisfaction but in this scenario the degree of end-user system satisfaction should be considered most significant [6],[7]. The factor of user satisfaction is explored further by Ammenwerth et. al [8] who propose a series of questions for the developer, several of which are highly relevant in this case study scenario.

· “Do the users accept the information technology and use it as intended? If not, why not?” [8],[9],[10]
· “How does the information technology affect structural or process quality with regard to different users? Does it work effectively? If not, why not?” [8],[11],[12]
· “What are the effects of an information system on quality of care?” [8].


Whilst Microsoft Access provides an end user with a range of database tools and interface customisability, the author would like to highlight several arguments for moving away from such a tool; offering an alternative SQL database. Connected to a tight front-end system that allows staff to create, maintain and view the appointment schedule, such a system could offer a far more rigid information architecture for this highly specialised context of use that could easily be used by desk-based administrative staff at the dental practice and adapted for use by dental and ‘hands-on’ dental and clinical staff.

The developer would also like to reiterate the suitability of the first database schema and the value of breaking down the schedule table. To reflect this evaluation the developer is clear that the goal of the next development step is to restructure the database schema to provide a more dependable information architecture for the existing end-user interface. Web GUI on an intranet calling from the SQL database and although this goes against the concept of ‘an interface for an individual’ the solution could be strongly tested in the dental surgery environment to ensure that it meets the needs of end-users.

It is clear that current practices in regards of work scheduling could be streamlined – but further optimisations could be made by looking into the use of other digital end-user systems in other areas of the dental practice’s work. Clinical decision support systems (or CDSS) [4] have particular value in diagnosis; sitting between customer data and active dental diagnosis activities and could link to this administrative support tool.


[bookmark: _Toc9001317]References and Cited Work(s)

[1]	J. L. Wynekoop, “Office Computer Systems in Healthcare,” J. Organ. End User Comput., vol. 8, no. 1, pp. 22–30, 2017.
[2]	L. Nguyen, E. Bellucci, and L. T. Nguyen, “Electronic health records implementation: an evaluation of information system impact and contingency factors.,” Int. J. Med. Inform., vol. 83, no. 11, pp. 779–96, 2014.
[3]	R. L. Leithelser and J. C. Wetherbe, “Service Support Levels: An Organized Approach to End-User Computing,” MIS Q., vol. 10, no. 4, p. 337, 1986.
[4]	W. R. Hersh, “Improving Healthcare Through Information,” Jama, vol. 288, no. 16, pp. 1955–1958, 2002.
[5]	TechOnTheNet, “MS Access 2003: Open a Microsoft Word document from Access,” Access, 2019. [Online]. Available: https://www.techonthenet.com/access/modules/word_doc.php. [Accessed: 11-May-2019].
[6]	C. P. Friedman and J. C. Wyatt, Evaluation Methods in Medical Informatics. New York, NY: Springer, 1997.
[7]	J. G. Anderson, C. E. Aydin, and S. J. Jay, Evaluating Health Care Information Systems. London, UK: Sage Publications, 1995.
[8]	E. Ammenwerth, S. Gräber, G. Herrmann, T. Bürkle, and J. König, “Evaluation of health information systems - Problems and challenges,” Int. J. Med. Inform., vol. 71, no. 2–3, pp. 125–135, 2003.
[9]	J. Anderson, “Increasing the acceptance of clinical information systems,” MD Comput., pp. 62–65, 1999.
[10]	D. Sittig, G. Kperman, and J. Fiskio, “Evaluating physician satisfaction regarding user interactions with an electronic medical record system,” in Proceedings of the Annual Symposium on Computer Application in Medical Care, 1999, pp. 400–404.
[11]	E. Ammenwerth, R. Eichstäidter, R. Haux, U. Pohl, S. Rebel, and S. Ziegler, “A randomized evaluation of a computer-based nursing documentation system,” Methods Inf. Med., vol. 40, no. 2, pp. 61–68, 2001.
[12]	K. Herbst, P. Littlejohns, J. Rawlinson, M. Collinson, and J. C. Wyatt, “Evaluating computerized health information systems: Hardware, software and human ware: Experiences from the Northern Province, South Africa,” J. Public Health Med., vol. 21, no. 3, pp. 305–310, 1999.

image3.png
Procedure ot

¥ procedure 1D
¥ staft 1D
Procedure_Name.
o= Staff_Sumame
Lead_Dentist
Staff_Forename

Staff_Role_Lookup
Staff_Address

Procedure_Cost
Procedure_AdvertisedDurat

Room_Appointment_Schedule Staff_PostCode
7 Staft Dot
o Schedule_ID Staff_Work_Email
|  Appointment D = Staff_Contact_Email
Room.1D =, Staf_Tele_No
Procedure_ID o Staff_Qualfied_DateTime
Start 1D
Appointment Appointment Start DateTime
¥ Appointment_ID L Appointment_End_DateTime
Customer D = Procedure Marked_Complete
‘Appointment Made DateTime
Payment Taken
Payment Type
Payment_Authorised DateTime
Customer Room
L [ patient 1D L% Room D
Patient_Forename Assigned Dentist
Patient Adaress Room_Floor
Patient_PostCode Room_Size
Patient Dog. Equipment_Quantity
Patient Email
Patient Tle_No





image4.png
5] frm_Manage_Appointments

entera patient 1D E
From

enteraDate Range
o
Select a Payment Method Debit etc. v
EnteraRoom Name Room Name
Enter a Staff ID 1D

Show Appointment Lengths

Create Patient Appointment Reminders

Add Appointment in Schedule

Create New Patient Appointment

(<]





image5.emf
Appointment_Time:    DateDiff("h",[Room_Appointment_Schedule]![Appointment_St art_DateTime],   [Room_Appointment_Schedule]![Appointment_End_DateTime])  


oleObject1.bin

image6.png
05/05/2019
04/05/2019 13:15:00
05/05/2019 :00

06/05/2019 14:00:00
07/05/2019 08:15:00
0770579019 10-15-00.

05/05/2019 09:45:00
04/05/2019 14:15:00

07/05/2019 10:15:00
07/05/9019 111500

NP




image7.png
[ fm_Main_Menu

Selecta Patient Sumame:  Grasmick v

Appointments Made by Patient
CustomerID - | ScheduleID - | AppointmentID - | Appointment Made Date/Time ~| PaymentTaken - | PaymentType ~| PaymentAuthorised Date/Time ~
7 s 7 03/05/201911:13:12 & BAKS 03/05/2019 11:15:52

7 10 7 03/05/2019 11:13:12 %) BAKs 03/05/2019 11:
* (New) (New) =

152





image8.emf
Private Sub MailMergeButton_Click()     Dim LWordDoc As String   Dim oApp As Object     'Path to the destination MailMerge Document   LWordDoc =        "C: \ Users \ s149234 \ Documents \ Upload_File \ MailMerge_Checkup_Reminder.docx"     If Dir(LWordDoc) = "" Then             MsgBox "Document not found"     Else          'Create an instance of word application          Set   o App = CreateObject(Class:="Word. Application")                   oApp.Visible = True                'Open the target file         oApp.Documents.Open FileName:=LWordDoc   End If     'mailmerge document opened from form button     End Sub     'with reference to solution offered by  [TechOnTheNet:='http://www.techonthenet.com/access/modules/word_doc.php']  


oleObject2.bin

image9.png
3] frm_Main_Menu N

3 frm_Manage Appointments [

7 frm_view_Customers | 7 frm_View_Customers : Print_Customer_Appointments : On Click

RunMenuCommand
Command PrintObject

+ [Add New Action 5





image10.png
| 5= i iain ey (5] frm_Manage Appointments | Z2 frm_Manage_Appointments

 openform
Form Name. frm AppointmentView
View Form
Fiter Name
Where Condition
Data Mode

Window Mode  Normal

Goto Next
Macro Name
GoToRecord
Object Type
Object Name
Record New
Offset

B If [Macrofrror<>0 Then

MesssgeBox
Message. =IMacroEron Descrption]
Besp Ves
Type None
Tite
Endit

+ [Add New Action 5





image11.png
four Teeth Our s Dental practice
Beacon Centre,

Langdon Road,

StThomss, Swanses

satsar

10" March 2019

Laquita Hisaw
20, Gloucester P, West Cross, Swansea

sa21a5

Dear Laguita,

We would like to inform you that you 8-month general check-up is currently scheduled for
10/06/2015 (10" June 2015) at 10:30. Due to leave taken by J. Dewitt we regret that we cannot
current inform you about the dentist at this present time, however we willinform you when this has

been confirmed.

Ifthis timeslot is not possible then e request that you change your appointment no less
than 5 days before the current fimeslot to ensure your request can be fulfled. We apologise that
requests to change the schedule any nearer than 5 days beforehand and we cannot guarantee that
there il be sufficient capacity.

For further information, or to change your appointment time, please do not hesitate to call

01792 642733 or email appointments@yourteethdentalpractice.com

Yours Sincerely,

L Martin,

Vour Teeth Our Smile Health Centre




image12.png
5 frm_Main_Menu \(5§] frm_Manage_appointments | 53] frm_Room_Appointment Schedule’

schedule ID 1
Appointment Number 1
Room Number 2
Procedure Number s
Dentist 4

Start Time of Appointment | 03/05/2019 12:00:00

End Time of Appointment| | 03/05/2019 14
Procedure Signed Off O




image13.png
(5 frm_Main_Menu (53] frm_Manage_Appointments (5] frm_Room_appointment_Schedule | 55 frm_AppointmentView

Appointment Number 1

Patient D 1
Appointment Created | 01/05/201914:12:54]
Payment Taken

Payment Type Debit 5

Time of Payment Authorisation | 01/05/2019 14:14:21

[ [0 ] eme——
= eleteewrecd
e





image14.tiff
Landing or 'splasher'
screen

Manage Customer
Appointments.

View Customer
Appointments.

i
'

! Search by Patient t—
H '

v

Appointments Table
View Results

i
'

! Search by Date Range [«—1
H :

I

Appointment Start to
Appointment End Tim
Results

Search by Payment
Type

v

Payment Type
Appointment Results

]

.
| Customer

1 Appointments sub-form

end Record(s) to PDF
or print

Quick Customer Appointment
Reference Tool




image15.tiff
‘oo Agpointments
“Schedule View

+ Appoiniment Soarch

Load Dentist
Appointment Search

Appointment Length 1,
Trend view 1|

Appoinimnt Longih
Trend View

[Ey——
paond

Extomal Appication

T

Open Mail Merge.
Lottrs to Print

Add Appointment to
7 schoduio

Blank Appoiniment
Form





image1.png
Staff_Schedule

¥ ScheduleD
JobiD.
StaffiD

Booking

T Appointment D
CustomeriD.
ProcedurelD.
‘Appointment_Made_DateTime
Requested_AppointmentDateTime.
Payment Recieved
Payment Recieved_DateTime
Follow_up_Appointment

Appointment_Comments

s13)-

Room_Schedule

7 SchedulelD

# RoomiD.

@ Schedule_StartDateTime.
Schedule_EndDateTime

)i




image2.png
8 Hisaw Laquita 20, Gloucester PI, West Cross, Swansea SA21AS 14/09/88 _laquita.hisaw@yahoo.com 01746-394243

‘Appointment_ID - | Appointment_Made_DateTime - | Payment Taken - | Payment_Type - | Payment_Authorised_DateTime - | Cick o Add ~
8 06/05/2019 17:10:04 BAKs 06/05/2019 17:11:21
Schedule_ID ~| Room_ID - Procedure ID -| Staff ID - | Appointment_Start_DateTime - | Appointment_End_DateTime - | Procedure_Marked_Complete - | Click to Add -
| un H s 2 10/05/2019 08:15:00 10/05/2019 09:15:00 ]
(New) ) o o O
9 08/05/2019 09:03:11 Debit 08/05/2019 09:04:¢
Schedule 1D -| Room_ID - | Procedure ID - | Staff ID | Appointment_Start_DateTime - | Appointment_End_DateTime - | Procedure_Marked_Complete - |Click to Add -
12 4 7 9 11/05/2019 13:00:00 11/05/2019 13: O
* (New) o o o O
(New) [m)
9 Kufner Leonard 41, Canning St, Morriston, Swansea sAasRT 18/05/90  Ikufner@kufner.co.uk 01230623547

10 Cobbley Ciara 753, Kempton Rd, Darlington DL3OJF 09/04/30  ciara_cobbley@hotmail.com  01235-647932





