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Case Study - “The Hill Pharmacy”

The Hill Pharmacy is situated on top of the hill on High St in Footscray. There are two pharmacists, Jenny and Carlos together with five or six female assistants. The pharmacists dispense drugs prescribed by doctors and offer personal advice to customers whilst the shop assistants aid customers to locate products and accept payments at the cash registers.

Before computers were used in the pharmacy, the pharmacists had to keep on hand a list of the doctors in the area, and a brief history of the types of drugs that his/her patients have used. Prescribing medication to clients was a time-consuming task. Then, with the computer becoming available, a database program was then used to help them overcome this problem. The pharmacists, instead of using a typewriter to type out directions, use an in-built word processor, which has all the necessary directions pre-programmed, so that all they have to do is type in the drug, and the computer will recognise the drug, and print out the directions, which saves time, allowing them to do prescriptions quicker. One of the part-time shop assistants, Tracy, has completed a computer course and does the minor maintenance on the computer and the printer.

The pharmacy uses a NEC computer with a 486sx CPU, a 100meg Hard Disk Drive and 4 meg of RAM. The program that they used is called Scribe. They have a laser printer attached to their PC via the parallel port. 

The pharmacists, along with several of the doctors in the area, are considering the introduction of a new system for their dispensing of drugs. The system would involve the introduction of either a smart card or a display card for customers to use when they require prescriptions from the pharmacy. The idea is that the customer's doctor could record the prescription onto the card instead of writing it out. The customer would then take the card to the pharmacy where the contents could be read by the computer. One of the local doctors, Dr. Cranswick, is particularly keen to see the system adopted.

Both the smart card and the display card have the same profile as an automatic teller (ATM) card.  The smart card contains a microcomputer chip and has flat metal connectors on one side to enable it to connect to a card reader that can be attached to the parallel port on IBM compatible computers. The card reader will allow both input and retrieval of data. The card, like ATM cards, is accompanied by a personal identification number (PIN). But while an ATM’s PIN simply identifies your account number, a smart card can hold the account and its full history within itself. The smart card is manufactured by an Australian company that claims that the cards and the card reader are both available through a number of different suppliers. The cardreader is available for around $4000. Each card, which will cost around $30, is capable of containing a full history of the patient as well as their current prescription. The data is kept in a format that the company say is compatible with the Pharmacy’s database.

The display card, manufactured by the German company MICRONICS, has a magnetic strip on the back and a strip of electronic paper on the front. Up to 32 characters can be written onto the front. The card would contain a permanent record of the patient’s name and address which is placed on the magnetic strip on the back. The electronic paper would be used to record the prescription. Both the magnetic strip and the electronic paper are updated by a MICRONICS Cardwriter that would have to be imported from Germany. The Cardwriter, which costs around $4500 can write data onto the display card via its own keyboard and can retrieve data from the Display card which it displays on its own screen. There is no facility to transfer data into or from a computer. The Display cards, which have a life of about 2 years, are available for a cost of around $3 each.

Questions
1. What changes in the phases of the Information Processing Cycle, will the pharmacists experience, if the Smart Card or the Display Card is introduced? Treat each case separately.

2.
What compatibility issues will the pharmacists need to address when considering the two alternative Cards?

3. 
Describe the procedures involved for the pharmacists when filling prescriptions if the Smart Card or the Display Card is introduced.

4.
Explain any ethical or social implications that should be considered if the Smart Card is the chosen alternative.

5. 
Dr Cranswick has said that he is willing to cover most of the initial costs of implementation of the new system. Which of the two alternative Cards would you recommend to the pharmacists? Justify your answer.

6. 
The pharmacists have decided to introduce the Smart Card and have asked you to suggest what factors they should consider when choosing a supplier.

7.
The introduction of the Smart Card will affect a number of different people. For each person or group of people suggest what training you would provide?

8.
How would you test the new hardware and software that will be necessary for the pharmacy to install if they adopt the Display Card? How would you test the reaction of the doctor’s patients to the new system?

9.
Identify each of the different groups of people that would need documentation to support the introduction of the Display Card to the information system. What documentation would you provide for each of the groups identified?

10. 
If the pharmacists decide to adopt the Display Card explain how they should evaluate whether or not the system is achieving its goals.

 “The Hill Pharmacy” Solutions
Question 1. 



Smart Card
Display Card

Input
· Patient and prescription data is input by the Doctor and transferred into the computer system via the card reader.


· Data is input by the Doctor. 

· The patient data can be read via a Cardwriter and transferred into the Pharmacy’s PC. 

· The prescription details will be read off the front of the card and typed into the Pharmacy’s PC.

Storage/

Retrieval
· Patient and prescription data can be kept permanently on the smart card and could form a backup for either the doctor or pharmacy.
· Patient data is kept permanently in the magnetic strip on the back of the display card. 

· Prescription data is wiped of the front of the card each time it is used 

Question 2.


Smart Card

· The card reader attaches to the parallel port of IBM compatible computers. Although the format of the data to be transferred needs to be checked, to ensure its compatibility with the pharmacy’s database, it is highly likely that few problems will be encountered. 

· The pharmacists will need to check their PC to see how many parallel ports they have as both the Laser Printer and the card reader attach to the PC via a parallel port. 

Display card

· There are no compatibility issues with the Display cards as the data is not transferred into the pharmacy’s PC. 

· The data will have to still be entered manually via the PC’s keyboard.

Question 3. 


Smart Card

· The doctor will record the prescription onto the patient’s display card.

· The pharmacist will retrieve the prescription and patient data via the card reader.

· The prescription data will be transferred into the pharmacy’s PC via the parallel port.

· Instructions to be included with the prescription can be printed out.

· The PC can update the card, via the card reader, with any necessary information.

Display card

· The doctor will record the prescription onto the patient’s display card.

· The pharmacist will retrieve the prescription and patient data via the Cardwriter.

· The information will then be manually typed into the pharmacy’s PC.

· Instructions to be included with the prescription can be printed out.

Question 4.

Economic effects:
· The pharmacy will be able to offer a more efficient service and might attract more clients but this is unlikely given that most people go to the pharmacy that is convenient for them not the one offering the best service.

· There will be hardware and software costs associated with the implementation of the Smart Card that are unlikely to be offset by tangible benefits. 

Social effects:

· The Smart Card, holding a patient’s full medical history, will be able to be used by Paramedics and Hospital staff in an emergency. This could possibly be a life saving advantage. The medical history might no, however, be complete and therefore it’s use could lead to the wrong treatment being given.

· The implication behind the introduction of the Smart Card is that the pharmacists will also have a complete medical history of each of their customers. This could be beneficial but could also be construed as an invasion of privacy. Do the pharmacists need this information? Will anyone else have access to the customer’s medical histories? 

Question 5.


Smart Card

Merits

· Allows easy input, retrieval, storage and communication of the patient and prescription information. This will make the pharmacist’s job quicker and would provide the pharmacist with uptodate medical information on the patient.

· The smart card, which will be carried by the patient, will allow for the efficient handling of any medical emergency if the system is adopted by doctors, the ambulance service and hospitals.

Deficiencies

· An interface card may need to be added to the pharmacy’s PC to allow data to be transferred via a parallel port.

· The cardreader is expensive at around $4000. The cost of the cards at $30 each would have to be born by either the pharmacy or the doctor as patients are unlikely to be willing to pay this much for a service that some will see as unnecessary. 

Display card

Merits

· Allows easy input, retrieval and communication of the patient and prescription information. 

· The display cards are a lot cheaper than the smart cards.

Deficiencies

· The patient and prescription information will still need to be manually input into the pharmacy’s PC.

· The display cards only allow 32 characters to be written on the face it is likely that patients who have multiple prescriptions will need a different card for each.

Of the merits and deficiencies listed above the following could be considered not important in relation to any decision to be made.

· Both will allow for easy input, retrieval and communication of prescription information so this can be discounted as an important factor to consider.

· The display card would be considerably cheaper to implement but one of the doctors has said that he is willing to bear the cost of any implementation.

This leaves the following two main points that need to be considered carefully.

· Transfer of data into the pharmacist’s PC will be a lot quicker when using the smart cards.

· The smart card will be able to hold the entire patient history. This information, if used by ambulance officers or hospital casualty departments for instance, could be potentially life saving.

Overall the only major plus for the Display Card is the cheaper cost. The other advantages out weigh this especially since one of the doctors is willing to fund the implementation of the new system. 

The Smart Card should be the preferred alternative.

Question 6.

System specification:

The current needs of the pharmacy should be identifying and spelt out.

· A cardreader.

· Connection to PC(could include new interface card)

· A number of Smart Cards.

The pharmacists should write a detailed specification of the requirements. 

The following factors should be considered when choosing a supplier:

Cost of the system, including

· hardware & software components

· installation

· staff training

· hardware & software maintenance.

Need for and availability of after-sales service and support from the supplier. 

· Service is repair of the system if it breaks down or bugs are found in the software. The warranty arrangements should be checked carefully. The best warranties offer on-site maintenance with callout within a few hours, while the worst demand that you box up and return the faulty equipment to the manufacturer.

· Support includes training and advice. When asked all suppliers will claim to have a telephone hotline, but the quality of the support is another matter. Some support lines are only open limited hours and have too few staff to field the calls. If possible, ask around and check with other users on the quality of support offered by their suppliers. Is the training on site or at a training center. How many staff members will be trained and to what proficiency?

Reliability of supplier: 

· Has the supplier been in existence for long? Make some enquires about the company: You are entitled to check its financial status, trading record and customer references. 
Training eg. on site or at a training center.  How many will be trained and to what proficiency.

Documentation eg.  Written manuals and instructions for software and hardware.

Delivery date? What is the method of delivery? What is the delivery date?
Methods of financing eg. some companies will carry the loan or arrange finance through financial institutions.

Pre-sales Testing eg what level, if any, of testing has the supplier undertaken prior to delivery.

Evaluating proposals

· It is likely that no proposal will completely satisfy all your requirements, so, in order to evaluate each proposal, it is best to set down evaluation criteria, together with their relative importance.  One possible categorisation with possible weighting is 

· Technical aspects 
40%

· Supplier capabilities
30%

· Supplier service and support
10%

· Price

20%

· The actual percentages would depend on the relative importance of these criteria to the particular purchaser.

Question 7.


The case study has indicated that one of the doctors is “particularly keen to see the system adopted” and has offered to fund the implementation of the system. For these two reasons a pilot program should be considered as the appropriate form of implementation. The pilot program should be used in conjunction with a parallel system because of the important nature of the information being handled. The method of implementation will determine in part who receives training.

· The following types of training are available:

· Off-site part-time theory combined with on-the-job practice.

· The use of consultants to prepare in-house training material.

· Outside experts providing in-house training.

· One-to-one tutorial sessions.

· Formal courses 

· External which rarely cope with individual needs, although they are well equipped and have expert staff.

· Inhouse with own equipment under the direction of staff computer operator or trainer.

People affected
Training

Dr Cranswick


Should receive training on site as doctor’s time is important and probably he could not afford to spend time at an external course . He should receive training on how to input data onto the smart card 

The Pharmacists


Training on how to use the cardreader to access data on the card and how to transfer the data to their PC.

Tracy
Training on the technical side of the Cardreader(minor maintenance etc.)

Question 8.

Hardware
Apply a range of physical stresses to the new hardware eg. heat, power fluctuations, power on/off, robustness and other forms of physical stresses.

RAM-Has the cardreader sufficient RAM to cover a range of different scenarios?

Software

· Check to see if the software can adequately input, retrieve and store data onto the Display Card. Do several dummy runs of data entry and using existing customer prescriptions to imitate a variety of scenarios. 

· The use of internal, system based data validation checks

· Time trials of the old and new systems.

Sampling user responses
· When testing, we should never fail to ascertain the reactions of the users to the new system.  If the system is not liked by the users, they will not use it correctly, and the anticipated gains will not eventuate.  Issues to consider could be job satisfaction, stress as a result of the change, clarity of instructions, clarity of error messages, prevention of input errors etc.  

· User responses could be sampled and customer reaction gained by:

· Interviewing people involved in the system (management, systems personnel, end users and customers)

· Surveys of people involved in the system as above

· Questionnaires to gather information and opinions

· Observation of end users and computer operations personnel actually working with the new information system

Question 9.

People affected


Documentation

Dr Cranswick


User’s Guide

Technical Manual

Testing Document

Training Document

The Pharmacists


User’s Guide

Testing Document

Training Document

Tracy
Technical Manual

Customers
Customer Information Sheets

Documentation to be provided:

TECHNICAL REFERENCE MANUAL
· Intended for:
technical staff (programmers or system developers, etc.)

· Purpose:
to provide technical information to system developers and maintenance staff to enable the system to actually be produced and to facilitate future changes and enhancements.  

TESTING DOCUMENT
· Intended for:
initial programmers and maintenance programmers, systems analyst and users

· Purpose:
to define a procedure for testing the system.  

TRAINING MANUAL
· Intended for: 
users

· Purpose:
to define procedures for training staff how to use the system. This manual would be used to train the initial staff present during implementation and any future employees. It should contain a set of sample exercises with instructions to gradually introduce the user to all the facilities of the system and how to use them.  In a small system, this could be incorporated into the Users Guide.

USERS GUIDE / OPERATORS MANUAL
· Intended for: 
users/operators

· Purpose:
to provide a non-technical description of the system and how to use it. 

SYSTEM MANAGEMENT MANUAL
· Intended for:
manager of system

· Purpose:
Once the system is in operation, there should be regular evaluation checks carried out to ensure the system is meeting its performance requirements (often called bench mark tests). These should be documented, along with procedures for handling change. 

CUSTOMER INFORMATION SHEETS
· Produced by:
Management

· Intended for:  
Customers

· Purpose:
To inform customers of 

· the changes about to take place and 

· the advantages that the new system will have for them.

Question 10.

Although the objectives behind the introduction of the Smart Card have not been clearly stated in the case study it would be easy to assume that the main aim would be to provide a more effective service. It is unlikely that Dr. Cranswick will have the time to be responsible for the evaluation of the new system so the task would likely fall to one of the pharmacists. The use of one of the sales assistants would be undesirable because of the sensitive nature of the data. 

A pilot program, involving Dr. Cranswick, along with a parallel implementation of the new system has already been suggested. This should run for at least three months and a full evaluation be undertaken at the end of this time. During the three month pilot program there should be an ongoing series of checks on how the system is being used. Each “SmartCard” prescription received from Dr. Cranswick should be checked against the hand written prescription to ensure it’s accuracy.

User Evaluations:

· The pharmacists, the doctor and the customers could be questioned through the use of interview or survey.

· The Pharmacists and the Dr. Cranswick should be asked about the ease of use of the system and whether the service provided has been more effective. 

· The customers should be asked whether the new system is quicker and more effective than the old system.

Cost - Benefit analysis:

Costs:

· The initial costs of implementation should be available. These include; the hardware and software costs, the costs associated with training and the provision of documentation. 

Benefits:

· The benefits will mainly be of an intangible nature. It is unlikely that any increase in sales would be significant. 

Any evaluation undertaken would have to compare the intangible benefits with the tangible costs. 

