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OVERVIEW



THE PROBLEM:


The Medical Outpatient Unit (MOU) at the University of Alberta Hospital provides post operation medical procedures and treatments to patients not admitted into the hospital.  The treatments, many involving intravenous equipment, include blood work, receiving medication, and blood transfusions.


The MOU is faced with several challenges.  The first challenge is the increased volume of regular procedures done in outpatient care.  Operation hours have increased to 16 hours a day during the week, as well as accommodating numerous procedures on the weekend.  This volume is expected to increase further as various other parts of the Capital Health system shift outpatient work to the MOU.  It is necessary for the MOU to accommodate the increase in demand due to the sensitive nature of the outpatient procedures in the unit.  These procedures necessitate that the clinic be located in the hospital, with close proximity to doctors and procedural centers.


The unit is also faced with location challenges.  The MOU is currently placed in the old Emergency Unit.  The Emergency design was not planned for the Medical Outpatient Unit’s procedures or treatments.  Thus the MOU has had to make due with the space they were given.  To make the problem even worse, the MOU was forced to move out of one of their large procedure rooms to accommodate an Emergency Transfer Unit, forcing the MOU to accommodate into a smaller room once again.


There are also difficulties with the scheduling system.  The system in place now is a paper and pencil schedule where the unit clerk makes all changes and adjustments.  The current system does not allow for patients to make multiple appointments, nor is there flexibility to book more than a few days in the future.  Information is not stored electronically, and only the most recent four to six weeks of scheduling data is kept at any given time.  Any changes to the day’s schedule is not incorporated onto the scheduling sheet, but is rather accommodated by attaching a “sticky-note”.  The unit clerk is the only one who understands the notations, and at the end of each day, it takes another administrative staff member several hours to type the schedule up.  A better scheduling system could desperately be used in the MOU.


The overall design of the unit is poor and inadequate for the patient’s treatments and procedures.  Nurses do not have the required space to properly administer intravenous, nor do doctors have the privacy to consult with patients one on one.  Many treatments and procedures require patients to be in the MOU for more than four or five hours.  Patient comfort is unfortunately not a high priority as the space is so limited.  Several mismatched chairs have been placed in the hallway to accommodate patients waiting to be treated, instead of having a designated waiting area. Again, this problem as primarily attributed to the lack of physical space within the unit.  Finally, the head nurse and the clinic clerk must sort all their paper work and bookings in the same cramped area.


The Medical Outpatient Unit is very focused on patient care, but due to the location constraints, nurses have limited space to operate.  The pressure of increased demand for the unit, an inadequate working environment and a scheduling challenge creates several problems for the MOU.

RECOMMENDED SOLUTION:


Our solutions are two fold, focusing on short-term and long-term suggestions.  In the short-term we will be focusing on capacity design and facility layout within the existing MOU.  This will involve suggestions for layout and additional organizational structures or units.  The goal of the new layout will be to increase efficiency of nurses and increase patient care.  Additional thought and care will be given to the potential of adding another bed or chair to increase capacity.  This will be attempted through optimally using the given space.  


Another goal in the short term is to focus on patient care by decreasing perceived time of treatment or procedure.  Through the use of perception management techniques, simple and inexpensive suggestions will be made to enhance the surroundings of the MOU.


In the long-run, suggestions will be made to increase capacity by expanding the MOU into surrounding rooms.  Adding one more adjacent room will allow the MOU layout to be more conducive to their procedures and treatments.  Several suggestions will also be made for a computerized scheduling system that is compatible with the Capital Health database, as well as some additional medical equipment, which will make the nurse’s jobs more efficient.

EXPECTED BENEFITS:


The underlying benefit is to create a working environment to facilitate the nurses in providing excellent patient care.  This takes into consideration design layout and potential changes in the current location.  Since moving the entire unit is not a feasible solution in the short term, it is necessary to work with the space that is given.  Many patients will have to be in the MOU for upward to five hours.  Through the implementation of some mental distractions, the MOU will hopefully be a more comfortable and entertaining patient unit.


“If you take care of the staff, they will take care of the patients.”  This is our intended goal of the project.  We will promote a better working environment for the staff and patients to increase efficiency as well as the overall MOU experience.

METHODOLOGY




Initial on-sight observations were the first steps to delve deeper into the unit’s daily operations.  To better understand the treatments performed, staff rotation, bed and chair usage as well as the overall flow of the day’s work, it was important to spend a significant amount of time in the unit. 


The doctors, nurses, unit clerks and patients were the first level of understanding of the MOU.  Several hours were spent interviewing various members of the staff, as well as patients to get a one-on-one interpretation of some of the perceived problems.  Also, extensive and specialized surveys were given to the nurses, patients, and doctors.  Surveys were collected and tallied to detail a better picture of the overall problems of the unit.  (Refer to Analysis, Survey Results) Additional visitations with the staff and patients clarified any of the concerns brought up in the surveys.


All the services and procedures provided by the MOU were documented.  Specific details about each treatment or procedure, such as the duration and specific equipment required were noted with each service.  Four weeks of historical scheduling records were also collected and tallied.  These records, along with the service records and hospital population statistics served as the platform of information to determine current capacity and utilization.


Extensive academic research on queuing theory created a broad range of suggestions for enhancing the patient’s time in the MOU by decreasing the perceived wait.  Specific articles on hospital queue waiting were also consulted to add to the list of suggestions.  Most of the suggestions were tested in the MOU by a secondary survey of patients’ reactions to the various additions. (Refer to Appendix A)


Next, the entire MOU was measured and diagramed.  This was then inputted into AutoCAD.  This program created a scaled replica of the unit’s physical space.  With AutoCAD, the user can drag and drop chairs and stretcher beds into the space to test different design layouts.  Equipment in the MOU, such as chairs, stretchers, desks and medical equipment were also measured so that they were sized to the room.  Several potential layouts were created to optimize the space the unit has.


Many of the medical units adjacent to the MOU were explored and measured.  These were also inputted into the AutoCAD diagram.  Looking to the future, possible spaces for expansion were thought of.  Inquiries about the use of various rooms adjacent to the MOU were sent to the directors of each unit.  The potential for using an X-ray room behind, but connected to eh MOU was seriously considered next in the plans.  Hospital regulations were also inquired about potential transition into another room, and space requirements for the unit.


A visit to another Medical Outpatient Unit in the city was next.  This unit was recently built, and looks after many of the similar treatments and procedures at the MOU.  Discussions took place with the staff and head directors as to the unit’s efficiency and layout.  Research on some of the scheduling systems and medical equipment used at this MOU ensued. The outpatient unit at this institution is very well run, and the staff there were very helpful in brainstorming suggestions that could potentially improve efficiency and patient care at the MOU.


A final report and presentation was then created.

ACADEMIC THEORY



QUEUING:


In management science much focus has been placed on queuing research and theory.  Queuing theory looks at the science of waiting in lines.  It is a very broad area of research, focusing on optimal formations of lines and what can be done to decrease perceived waiting time.


We examined several academic papers on queuing theory in hopes of applying this knowledge in the MOU.  Specifically we focused on the use of queuing theory to decrease the perceived waiting and service times of the patients.  This perceived wait time decrease will enhance the patient value of the MOU.  In this section we will summarize some of the academic research, and then in the following sections make suggestions for application.


In a U.S. News and World report entitled “Where the Time Goes”, it states that an average American will spend five years of their lifetime waiting in lines.  This significant statistic has encouraged research in queuing theory.  Two sub-disciplines have emerged: operations management and perception management.  The basic theory states that in most situations, the shorter the service transaction seems to the customer, the better.  Operations management focuses on reducing the actual waiting times, while perceptions management focuses on making the waiting times seem shorter.  The benefit of perceptions management in queuing theory is that it is often inexpensive to implement.  The suggestions from the research are often simple and easy changes.  The added benefit is that the customers, or patients, feel like the waiting time is reduced, which improves morale and happiness.  Much of the perception management research also spills over into the psychological discipline of research.  If customers think they are taken care of in a short timeframe, then they are satisfied.   


Maister, a pioneer in this area of research and who keyed the term ‘Queue Psychology’, created several suggestions for decreasing perceived wait time. They are as follows:

· Unoccupied time feels longer than occupied time.

· Pre-process waits feel longer than in-process waits.

· Anxiety makes waits seem longer.

· Uncertain waits seem longer than explained waits.

· Unfair waits seem longer than equitable waits.

· The more valuable the service, the longer people will wait.

· Solo waiting feels longer than group waiting.


An example of the perception management is Disneyland and Disney World.  Disney is extremely talented at decreasing the customer’s perceived wait time.  The lines for rides continue to move even though there are large numbers of people in line.  This is an example of an in-progress wait as you move through the barricades into the ride exhibit.  Each ride also posted overestimated waiting times.  For example, the customer believes they will be waiting ten minutes, but in reality it is only five.  The testament to perception management is displayed in Disneyland as the lines have become longer every year, but customer satisfaction has increased.

LAYOUT DESIGN:


Another area of management science research is in the physical layout design of services.  The physical environment helps with the strategic focus of the service.  This environment can either hinder or help employees carry out their respective responsibilities.  Good layout and design enhance the service by attracting customers and making them feel more comfortable and safe.  The facility design also impacts the service components of the treatment.  


The research focuses on designing services to allow the staff to effortlessly flow from one part of their job to another.  Sufficient space and a thoughtful design help to increase efficiency.  


There are several factors that influence design: (1) the nature and objectives of the service organization, (2) land availability and space requirements, (3) flexibility, (4) aesthetic factors and (5) the community and environment.  The nature of the core service should dictate the design of the building or area.  Unfortunately with the MOU, this is not the case.  The area that the MOU is currently placed in was not designed for these specific procedures, so the unit must work with what it is given.  The aesthetic aspects of design have a market effect on the customer’s perceptions and behaviors.  It also affects the employees and the service they provide.  Employee morale and responsiveness can be influenced profoundly by their surroundings and the work patterns imposed on them by the layout of their workspace.

ANALYSIS AND APPLICATION



SURVEY RESULTS:

Three types of surveys were created, one for staff, one for patients, and one for the doctors that send patients to the MOU.  We were delighted with the response rate, receiving surveys from 22 MOU nurses, 50 patients and 20 doctors. Some of the initial findings are outlined as follows:

Staff surveys gave the following responses:

 SHAPE  \* MERGEFORMAT 
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From the staff survey it is clear that the most common complaint is that the working environment is unsafe. To make the working area safer for both the staff and the patients, we should be looking at improving the layout of the MOU, including all supplies, cords, equipment, and storage of IVAC's. Through strategically re-designing the layout of the MOU we hope to:

  1. Reduce the amount of clutter in the area. 

  2. Find a suitable storage area for the supplies

  3. Install a proper counter for charting

  4. Install a proper medication mixing area


The staff is also concerned with the lack of privacy for patients. This includes the assessments made by the Doctors, as personal medical information is often told to the patients with several other people in the room who can overhear their conversation.  Also, the staff feels that there is a need to increase the capacity of the MOU. It appears that they feel that the capacity available is not adequate for the level of demand on the unit.  Another major issue for the staff is that there is not a proper area for mixing medications. This creates issues regarding clutter, as well as a creates a potentially very serious safety hazard.  There should be a controlled area in which to mix the medications in order to prevent potential accidents from occurring.
The patient survey had the following results:

	Rate Your Satisfaction for:
	Poor
	Improvement Needed
	Satisfactory
	Good
	Excellent

	The quality of patient care you are receiving
	0%
	0%
	0%
	22%
	78%

	The waiting area that is designed for the MOU
	12%
	8%
	16%
	38%
	26%

	The amount of time you have to wait before being seen
	0%
	2%
	18%
	36%
	44%

	The appointment booking system the MOU uses
	0%
	4%
	10%
	44%
	42%
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Overall, the patients primary complaints were with the excess amount of supplies and equipment that are out of place or unorganized. The unorganized working environment has led to some patients stating that they think the MOU could be better laid out and organized. There appears to be a link between the perception that the unorganized workspace is contributing to added safety concerns for the staff as well as the patients. They have often noticed the staff trying to avoid tripping hazards, bumping into carts, and bumping into each other. 


Patients would also like to be able to book several appointments in advance. They voiced concern about the scheduling system, and feel that it could be improved since appointment changes are often time consuming and frustrating. 


On a positive note, we were happy to find that there were an overwhelming number of comments saying that they are receiving an excellent level of patient care, and that the staff are friendly, helpful, and professional on a continual basis. There seems to be very little concern about the amount of time that the patients are waiting, as the vast majority is admitted in ten minutes or less.  Since the wait times are relatively short, there is very little concern about the waiting area, contrary to our original expectations.  If demand continues to increase, and is not accommodated by a more efficient scheduling system, the wait times will increase and this may become a more significant problem.

The Doctors survey had the following results:
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Overall, the doctors voiced the need for more bed capacity for kidney, liver, and renal biopsies, as well as paracentesis and cyclophosphamide.  They also said that there was limited chair capacity for IV IG, and IV iron. The waiting time for patients to receive biopsies is much longer then what the patient requires. The doctors have started to adopt the malpractice of admitting patients as in-patients, in order to secure treatment sooner.  This was paraphrased from a Quote by Dr. Richard Grynoch of the Nephrology department, at the University of Alberta hospital on March 23, 2007.  This practice has been a step backwards in time, as in the past the MOU was originally developed to minimize the amount of patients in the hospital that were not required to be there. This issue of inadequate beds for procedures has resulted in the doctors spending additional time coordinating treatments and trying to find alternate arrangements for treatment. To further stress the need for more bed space, over 90% of the doctors surveyed expressed that expanding the capacity for treatments is either urgent or critical in meeting the required treatments for patients, and 75% feel that the patient wait time to receive treatments requires improvement. Doctors have also commented that they would like more privacy for patient medical assessments, however, they are satisfied with the level of patient care that the MOU is providing despite the inadequacies in treatment capacity.

ACADEMIC THEORY:


The MOU provides a service, which is experienced by the patient.  It is therefore extremely important to ensure the experience is up to the standards and expectations of the patient.  The surveys conducted in the MOU showed the sample of patients to be extremely satisfied with the level of care given by the nurses.  However decreasing the patient’s perceived service time can enhance the total patient experience.  Many procedures and treatments require patients to be in the MOU for upward of five or six hours.  The following suggestions attempt to entertain and enlighten the patients by offering distractions that entertain and physically involve the patient.


In many aspects of reducing the perceived waiting time, the MOU performs in line with the research’s suggestions and applications.  Maister talks about a ‘Halo Effect’ of service.  This refers to an individual’s first encounter with waiting.  If they must wait long for the service, often the individual will be disgruntled with the rest of their experience regardless of the service.  One aspect the MOU appears to be doing well is having a short wait time for patients when they arrive at the MOU.  As indicated by the surveys, 66% of patents are waiting five minutes or less.  In addition, the MOU employs a delightful staff clerk who enthusiastically greets patients as they arrive at the unit.  Much of the research focuses on the personnel of the business.  Never underestimate the power of a friendly server.  The surveys highlighted how well the nurses treat and take care of patients.  To this end, the MOU is performing well.


A very important phenomena found in much of the research, is that “empty or unoccupied time feels awful” (Fitzsimmons, Fitzsimmons, 2000).  Waiting keeps customers, or patients, from other productive activities, is usually physically uncomfortable, and makes the waiter feel powerless.  William James, a noted philosopher states that “boredom results from being attentive to the passage of time”. However, this challenge can be overcome by filling the waiting time in a positive way.  Some suggestions for application in the MOU of perception management research are as follows:

Waiting To Go Into the MOU

· Initially when the patient enters the MOU they should be told two pieces of information.  The first is the approximate time until they will be seen for their appointment. Second, they should be given an approximation for the duration of their appointment.  Both time estimates can be given from the unit clerk when the patient checks in.  This suggestion of knowing the two times was feedback given from several of the patient surveys collected. Patients wanted to know how long their appointment would be so they could give a family member or friend an approximate time to come and pick them up.  From the research, these times should be rounded up several minutes, so that the patient will expect to be waiting for their appointment slightly longer than they will end up waiting in reality. This ties into the idea that unexpected or unexplained waits seem longer than they actually are.  By explaining to the patient how long the wait will be and admitting them before they expect, satisfaction for the service should be increased, as well as patient satisfaction overall.  

· Any wait that is deemed unfair will cause increased frustration and perceived waiting time.  Since the MOU might have to cater to patients in need of a treatment immediately, some patients may be forced to wait longer than others.  Simply keeping the waiting patients informed should reduce this irritation and feeling of inequity.  Simple communication of the situation gives the waiting patients empowerment as to understanding the situation.

· While a patient is waiting, if there is any paper work to fill out, have them do it now.  This gives the illusion that the service is already started.  It will also decrease the time a patient occupies a treatment chair or procedure bed.  

While In The MOU

· Add additional, interactive posters to the walls (Perhaps movie posters, or posters with quotes).  The MOU has a fair amount of wall space around many of the IV chairs.  Posters would be easy to post and inexpensive. Twice a year the University of Alberta has poster sales in the Dinwoodie Lounge of the Students Union Building.  The posters are large and inexpensive.  Academic research demonstrates the effectiveness of having interesting walls.  The shifting eye will be occupied by reading the quotes or looking at the pictures and distracts the waiter from the passage of time.  

· Create an MOU library.  Through book sales, garage sales or patients, collect a variety of books a patient can read while in the unit.  Add sudoku, crossword puzzles or word searches.  Also, the MOU may consider taking out annual subscriptions to a couple of different magazines. This would provide low commitment reading material that is current and fun to read.

· If new patients are waiting for a chair or bed, have them start some paper work.  This has the patient feeling like the ‘process has already started’, even though they have not had any service provided to them.  This is also a way for the patient to feel like they have been acknowledged and started in the processes of the MOU.

· The use of TV’s is a great way to distract and entertain.  However, in a medical setting, the TV programs should be shifted away from shows which would increase the anxiety of patients.  Drama or horror should not be allowed.  However, comedies, talk shows or news programs have demonstrated not only a decrease perception of waiting time, but have also decreased patient blood pressure and anxiety.

· Back ground music has also been introduced into the clinics with strong success.  The recommendation for music is to play an easy rock or a classical, non-lyrical station.  The music should also be played at a neutral level.  Aggressive or overly loud music increases patient anxiety and can increase the perceived wait time.

· Although the MOU is lit with fluorescent industrial lighting, setting up several individual pole lights will give patients the ability to add more light for their reading.  This choice of whether to turn on a light or not, gives the patient power during their procedure.  Research indicates a decrease in anxiety when individuals who are waiting have some sort of power, even if it is small.

· Unexplained wait times increase anxiety in patients.  Continual updates from the nurses on the processes of the treatment would help decrease this anxiety.  However, on a general level from the patient surveys, the nursing staff was held in high esteem for their care and attention to detail.

· Some of the treatments require teaching from the nurses about post care.  If nurses could double-team with one another, one could do the teaching while the other takes care of equipment and cleanup.  This would expedite the process and decrease the patient’s waiting time.

· Handing out a small treat or candy, if acceptable to the patient’s treatment or procedure, induces an immediately positive feeling in the patient.  The research terms this a ‘happy ending’ where by the patient remembers only the last part of their service.  This is another small strategy to decrease overall perceived wait times.

ANOTHER EDMONTON MOU:


From the visit to this other Edmonton Medical Outpatient unit, several insights were gained.  Many ideas and suggestions from this MOU could potentially be applied to the MOU at the University of Alberta Hospital.  They are as follows:

·  Install wall mounted Micro-Sanitization stations around the unit.  These will help prevent the spread of bacteria as well save staff and patients time in having to run to the washroom or one of the sinks.  There is also a limited number of wash stations, so these sanitization stations would be an inexpensive way to deal with the shortage of sinks.

· Have a locker area for patients and staff members to store their personal belongings.  Knowing their valuables are locked up and safe will bring peace of mind to the staff and patients while also reducing the clutter of the MOU.  This will help with safety issues, and with keeping the unit in an organized working order.

· Have portable supplies stations in each section of the unit.  This will decrease the need for nurses to run from one side of the room to the other to acquire what they need.  The unit could also be more organized by having the supplies available to the nurses, close to where they would use it.

· Obtain several portable DVD players for the unit.  As well, stock the unit with a library of DVD’s for patients to watch. These hand held DVD players are relatively cheap, and would be very effective in improving the patient’s overall experience and satisfaction.

· Purchase or create educational videos of the various treatments and procedures.  This will allow the patients to be informed about the service they are about to be given, and should reduce anxiety.  Many of the treatments and procedures require a nurse to spend time teaching the patient about the service they are to receive, as well as recommendations for things they can do at home to maximize the effectiveness of the treatment.  This information could be provided on DVD, and given to the patient to watch on a portable DVD player while they are receiving their treatment. This should save the nurses a significant amount of time, while also keeping the patient empowered and entertained.

· When expanding to another room, ensure there are sufficient telephone outlets and computer stations.  Make sure the supplies are of high quality and that computer stations are at the right height and ergonomically sound.  

· The use of Hill-Rom medial equipment to address insufficient oxygen outlets and to remove power-bars off the floor of the MOU.  This equipment is mounted along the length of the wall, and is equipped with sliding power outlets and oxygen outlets. This allows much greater flexibility within the unit by being able to move the outlets to wherever they are needed.

· The VARiS MedOncology Software potentially could be used in the MOU, as both a means of tracking patient information and moving the scheduling system from paper to an electronic platform.  This software package is discussed in greater detail in subsequent sections, and in the appendix.

· Create a ‘Telephone Triage’ that is staffed by nurses.  Patients can call into this line if they have any questions about treatments or procedures.  This will save doctors and unit clerks time, as the nurses will often know the answer.  This triage also will increase patient care as patients can inquire about concerns and questions.

CAPACITY:


In order to get a good understanding of the urgency for increasing capacity at the MOU, it was important to first get an idea of the current utilization rate.  Unfortunately, the MOU only keeps the most recent four to six weeks of scheduling data, and all of it is kept in paper form.  This did create some issues, since it was difficult to determine a broad estimate of current utilization using such a small time period. However, the most recent four weeks of historical daily scheduling data was collected and input into Microsoft Excel. Since the scheduling sheet only lists the patient’s arrival time and required procedure, it was impossible to determine precisely how many hours each patient spent in the MOU.  A list of the various procedures and approximate durations was compiled, and this was used to estimate how much time each patient was spending in treatment on any given day.  Problems arose due to the nature of some of the procedures, as the duration of a number of different treatments has a very wide range.  For a number of the IV treatments for example, the duration of the procedure is a function of the patient’s weight which makes it very difficult to pinpoint exactly how much time the patient spent in the MOU.  When each of these individual gaps is aggregated over an entire day, it creates a fairly wide range for the number of procedure hours conducted in the MOU on that given day.  For example, on Tuesday, February 5, the range between the minimum and maximum hours of procedure time was 35 hours.  This is not an insignificant amount of time. Thirty five hours is the equivalent of two extra chairs or beds operating at full capacity on that particular day.  It was hoped that averaging this out over a four week period would help mitigate these problems, and to some extent this was effective.  We then calculated the daily space available for procedures by multiplying the MOU’s hours of operation by the number of chairs and beds. By comparing the daily space available to the daily space used, we were able to calculate a daily utilization rate.  Surprisingly, we found the daily utilization percentage to be quite low, averaging roughly 32.0% over the four week period.  

This figure represents utilization based on full capacity, and is likely significantly lower than the MOU’s actual utilization rate.  For example, this assumes that there is enough nurses on staff to accommodate a patient in each chair and bed for the entire sixteen hour day.  Obviously this assumption is unrealistic, particularly considering that only a couple of nurses are scheduled in the evenings to accommodate a relatively small number of procedures.  To account for this, the nurses were asked to approximate how many patients they could accommodate during each part of the day.  Since it was impossible to come up with a definite consensus, we were once again forced to use a range of hours, and hope that averaging would mitigate the uncertainty.  Taking this into account, the daily utilization rate increased to roughly 48.0%.  

Two other effects cast further uncertainty on this number, and support the hypothesis that this figure is still likely lower than the actual utilization rate.  First, since the scheduling system is entirely paper based, and does not have an adequate procedure for dealing with changes, there is significant doubt regarding the accuracy of the scheduling sheets.  The unit clerk estimates that there are at least four to six patients that receive treatment on any given day, that are not listed on the scheduling sheet.  Depending on the nature of the procedures, these extra four to six patients could represent anywhere from five to twenty five hours worth of procedures.   If this is properly accounted for, the daily utilization rate is pushed up once again. However, since the schedule does not keep a record of the number of extra patients, or the nature of their procedures, it is impossible to determine the magnitude of this effect.  Second, a number of different procedures require a doctor to be on staff to sign off on the treatment and administer part of the service.  This means that several procedures cannot be accommodated in the evening hours when the doctor is off shift.  This should, in effect, once again reduce the hours available.  While there is no constraint on available physical space, there is a constraint on doctor availability.  However, it is impossible to approximate the magnitude of this effect as well, since there are still a large number of procedures that do not need a doctor to be on-site.  If done effectively, the MOU should be able to schedule the procedures that require a doctor during the day, and use the available space for procedures that do not require a doctor in the evening.  This is not as simple as it sounds, since the nature of some procedures require them to be done at certain times during the day, while other procedures need to be done two or three times a day on the same patient, therefore need to be spread out over the course of the day.  This depends entirely upon the mix of procedures that patients require on any given day, which the MOU has very little control over.

At this point it seems obvious that we encountered a number of different issues when attempting to calculate current utilization.  Some of the problems we were able to deal with, while others had no apparent solution.  Although we were able to calculate an approximate utilization rate, there is a significant amount of doubt surrounding the accuracy of this number due to the reasons listed above.  Considering that both the numerator (daily hours of procedures), and the denominator (daily available procedure hours) had to be estimated over a fairly large range, it is nearly impossible to make any conclusive statements about current utilization.  This does not even account for the external factors over which the MOU has no control, and which are impossible to approximate and incorporate into the figure.  Since we received a significant number of comments about the MOU not having enough space from the patient, nurse, and doctor surveys, at this point it seems best to accept the opinions of the people that spend the most amount of time in the MOU and have the closest ties to it.  Considering this, we proceeding under the assumption that the MOU is nearing its capacity ceiling, and there is a significant amount of urgency in implementing a long term recommendation for increasing capacity.

Our long term recommendation to the MOU includes installing a software platform that will electronically store all scheduling data.  If this is implemented, it would significantly easier to conduct a study similar to this in the future.  By keeping more accurate records of the number of patients treated per day, as well as detailed records of the duration of each patient’s procedure, it would be possible to eliminate most of the uncertainty surrounding the number of hours of procedures done per day.  All that this would require is implementing a procedure for dealing with and accurately recording schedule changes, as well as simply recording what time each patient arrives and departs.  This would also allow the MOU to keep all historical data, which could then be used to calculate a growth rate in the number of procedure hours that the MOU services over a given time period.  This information could be extremely valuable from a management perspective.  This would allow administration to accurately keep track of current capacity utilization rates, and combine that with a long term growth rate to determine exactly when capacity is expected to max out.  This effectively allows for greater management and control in the short term, while facilitating accurate long term strategic planning.  


Although it was nearly impossible to determine an accurate capacity utilization rate, we were able to analyze the data and find some interesting results.  We arranged the data by day of the week to test for seasonality, and found that over the four week period studied; significantly fewer procedures were accommodated on Mondays.  We have no legitimate explanation for this phenomenon, however, it may be possible to use this information to schedule more effectively or staff accordingly. Below is a table detailing the average number of procedure hours on each day of the week, as well as the average number of total procedure hour accommodated on any given week day and weekend day. 

	Day
	Avg(hrs)

	
	

	Monday
	118.2188

	Tuesday
	129.9063

	Wednesday
	146.3125

	Thursday
	144.0833

	Friday
	148.7813

	Average (week day)
	137.4604

	
	

	Saturday
	51.8125

	Sunday
	46.5

	Average (weekend)
	49.15625


DESIGN LAYOUT:


In an attempt to maximize the efficiency of the MOU considering the space given, as well as look to long-term solutions for increasing capacity, it was necessary to measure the entire layout of the MOU and map it in AutoCAD.  We then measured adjacent units, and incorporated them into the layout. This allowed us to consider long-term solutions involving other units, and consider all of the space potentially available to the MOU.  We also measured and incorporated the various pieces of equipment and furniture in the MOU.  This provided us with a scaled replica of the MOU, its furniture, and surrounding units.  This allowed us to experiment with different layout and design ideas, without having to physically move any of the furniture.  We started by exploring short-term ideas to increase efficiency, decrease clutter, and potentially increase capacity by squeezing in an extra bed or chair.  The existing layout of the MOU exists as follows:
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We experimented with a number of potential short-term ideas, in an attempt to squeeze in an extra chair or bed.  The MOU seems to be set up in a fairly efficient manner, considering how constrained the unit is for physical space.  The best short-term idea that we could come up with for improving current capacity involves the smaller chair room.  Along the northern wall of the chair room, desks are used for storing supplies and equipment.  We felt that this was an inefficient use of space.  Removing the desks and installing vertical storage units can use the entire wall space used more effectively.  We felt that rearranging the chairs, and moving the supplies to the corner would be most efficient.  As shown below, this allows the MOU to squeeze another chair into this room, while having little effect on the overall flow of the unit.
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This was the best idea that we could come up with for short-term recommendations.  The rest of the MOU seems to be arranged fairly effectively considering the space available.  At this point, we began to explore long-term solutions for increasing capacity.  In order for the MOU to increase capacity and meet long-term demand, it seems evident that an adjacent area will have to be taken over and converted to MOU space.  There are two possible ways to approach this.  First, we discovered an x-ray room attached to the MOU that is very rarely used.  One approach would be to take over this space and convert it into another procedure room for stretchers.  Unfortunately, the dimensions of the x-ray room are not very contusive to the requirements of the MOU.  In fact, only three stretchers would fit into this space, which does not seem to be a worthwhile undertaking.  Another way to approach this would be to use this space as a chair room.  This would allow ten chairs to be fit into this space.  Furthermore, if it were possible to remove the desk area that partitions the room, we could still fit ten chairs while providing an ideal amount of space for movement and organization.  Since it is unlikely that the MOU will need to increase capacity by ten chairs until far into the future, it would be optimal to move the chairs from the smaller procedure room to the x-ray room.  This would increase chair capacity by three chairs.  The smaller procedure room could then be divided into a designated waiting area, and proper office space.  Furthermore, the small rooms to the west of the x-ray room could be converted to optimize the efficiency of the MOU.  This space could be used to install a designated area for doctors to give confidential assessments to patients and their families.  It would also provide space to install a proper medication mixing area.  This solution addresses the need for a proper waiting area, proper office space, a confidential assessment area, and a proper medication mixing station while still increasing capacity. See below:
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A second option involves taking over the Emergency Transition Unit (ETU), located to the East of the MOU.  In this scenario, it would seem optimal to convert the entire ETU into chair space, and convert the entire MOU procedure room into stretcher space.  This is due to the fact that the MOU is not suited to stretchers.  Since it is divided down the center, there is not enough space on either side of the divider to fit two rows of stretchers.  There is however space to fit two rows of chairs.  Since one stretcher has to be placed in the chair room, in case of emergency, this allows us to squeeze twenty-three chairs in, four more than the current situation.  It also allows us to increase bed capacity by one stretcher.  At the same time, the current smaller procedure room could still be converted to a designated waiting area and office space.  This seems to be the most optimal solution considering all of the long-term requirements of the MOU. An additional benefit of this layout is that all of the chairs and all of the stretchers are separated, and given their own area.  This should increase efficiency for the nurses, as well as improve confidentiality for the patients. See below:
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RECOMMENDATIONS: 



1. FACILITY LAYOUT
Offer any improvement to MOU layout:
a. Improve Safety

i. Nurses need proper charting and mixing areas. 

ii. Power bars and other tripping hazards need to be off the ground. 

iii. Nurses need proper stools.

b. Increase Bed Capacity
i. Try to obtain more beds in the ETU.

ii. Look into MOU expansion into other hospital rooms close by.

c. Clutter and Reorganization

i. Reorganize layout of chairs, beds and supplies into a new design.

ii. Reorganize supply stations by removing bulky furniture and adding wall shelving.

iii. To centralize, and to better organize the layout of power and oxygen outlets, look into the use of Integris® 2001B headwall from Hill-Rom Inc. This is an economical system for tight areas that require centralized and organized utility services. It offers adjustable oxygen outlets which can be conveniently placed along a sliding rail to better adapt for changes in facility requirements. For further information please consult the specification document relating to this piece of equipment. http://www.hill-rom.com/usa/Integris/Docs/139298__1_.pdf
2. UPGRADE SCHEDULING SYSTEM

a. Implement VARiS MedOncology Software. (Refer to Appendix B)
3. IMPROVED PATIENT EXPERIENCE

a. Waiting
i. Apply techniques to decrease wait perception. 

ii. Have unit clerk giving time assessments when patients check in.

b. Confidentiality with Assessments

i. Designate possible areas for medical assessments.

POTENTIAL DRAWBACKS:


Each recommendation has several potential drawbacks to the MOU.  First, in the layout design, there might be a reluctance to change by the MOU staff.  In the past, suggestions have been made for changes and these have never come to fruition.  As well, there can be the mentality that ‘the unit has never changed, so why should it now?’  In terms of a new layout, additional rooms might have to be added to the MOU.  This might involve several steps of authorization and defending why the additional space is needed.  Although this might be a lengthy procedure, it is necessary to aid the MOU in the long run.


The scheduling system is technologically based and this in itself might be a potential drawback.  The staff may not be comfortable with technology and may be reluctant with its implementation.  However, the VARiS system is designed to be user friendly and the company offers both in and out of house training programs.  Looking to implement the scheduling system in the future, this would give the staff ample time to adequately train and become familiar with the program.  The use of the scheduling system is instrumental in increasing MOU capacity in the long run.  An electronic scheduling system would also aide management in keeping accurate track of the MOU’s current capacity utilization, as well as facilitate long term strategic planning for increasing capacity and monitoring growth in demand.  This has benefits applying to effective management control, efficient scheduling, and effective negotiations when dealing with other departments.  VARiS is also compatible and integrated into the Capital Health Database, so this will help with record keeping and patient information.


Focusing on the patient experience will require some additional time, but will not be too onerous or expensive.  The suggestions are meant to be easy solutions to enhance the experience of the MOU.  We strongly recommend implementing several of our low cost, high benefit short term solutions.  A way for this to be done could be to appoint a team of nurses on the unit to be in charge of one part of the exchange.  For example, a team of three could be created to collect posters and hang them in the MOU, while another team is in charge of subscribing to magazines and collecting a small library.  It is critical to implement some of the solutions to ensure that patient satisfaction and happiness is not sacrificed as pressure and demand on the MOU increases.

IMPLEMENTATION:



SHORT RUN:


The short run time frame is approximately one to six months.  In this time period there will be no large physical layout changes, but rather small more easily to obtain changes.  In addition, capacity is capped as it is quite infeasible to reorganize the MOU without more space.  With this in mind, it is conceived that small changes in the MOU will help boost morale and increase momentum to implement long-term changes in the future.


FACILITY LAYOUT:


Safety

· Implement Hilrom technology.  This will remove the powerbars from the floor, reducing a safety hazard, and allows for sliding accessibility to oxygen, utilities and other medical outputs.

· Remove current stools and purchase proper height stools for the nurses to administer IVs.  Store these stools under the bar in the procedure room when not in use. (Refer to Appendix C)

· Purchase and install hand sanitizers for the Procedure room (2), and the Chair room (1).

Clutter and Reorganization

· Remove the large desks in both the Procedure and Chair rooms of the MOU and instead bring in proper height charting tables for patient paperwork.  

· Remove the instable and frequently bumped medication mixing station.  Create a more fixed station against the bathroom wall where large desks were originally. 

· Purchase additional shelving for the both chair and procedure room.  Use the shelving for paper and supplies that were originally on the desk.  This will take advantage of the large amount of wall space in the MOU. (Refer to Appendix C)

Patient Experience

Waiting

· When a patient arrives they will be told the approximate wait time and how long their treatment should take5.  

· Purchase posters to adorn walls in both the Procedure and Chair room4.

· Purchase personal DVD players and start to create a DVD library. (Refer to Appendix C)

· Suspend TV’s from the roof in both the procedure and chair room.  Have the TV’s on subtitles playing the news or comedies9.

· Play a soft background music in both Procedure and Chair rooms

Confidentiality

· Use the 2 isolation rooms as patient assessment rooms when they are not in use.  As a hold over measure create an ‘occupied, unoccupied’ sign that can be flipped from one side to the other.  Doctors will know that they can use the room for a brief period to speak with the patient if it is unoccupied, as determined by the easy to change sign on the door.

· Have two chairs away from the Procedure and ETU room in the hallway.  This will give the doctor and patient a bit of privacy to speak about their treatments and procedures.

LONG RUN:


The long-run framework is six months to a year.  With most of the short run recommendations implemented, the long-run recommendations will only enhance the MOU from its original state.  Two new facility layouts are offered depending on the availability of surrounding rooms.


FACILITY DESIGN:

· Design 1: Take over the ETU.  (Refer to Layout Design)
· Design 2: Take over the X-Ray room. (Refer to Layout Design)
The new facility design will address most of the MOU’s problems and challenges as presented at the start of the case, and as discovered through the surveys.  The new design will address increasing capacity in the long-term adding additional beds to the unit.  A proper waiting and office area are part of the new layout.  There is even consideration for lockers for both patients and staff to use to safe guard their belongings.  There will be a specific room for patient-doctor consultations in order to increase patient confidentiality.  Finally, the new layout will increase safety through reduced clutter and better use of shelving and layout of materials, as well as by creating a designated mixing and preparation area for medications.

SCHEDULING PROGRAM:

· Purchase and install the VARiS scheduling program.
The VARiS system will allow the MOU to schedule patients more effectively.  This system will allow the MOU to effectively accommodate a potential increase in demand with current staff, but it will also allow patients the ability to schedule multiple appointments, which was one of the largest patient complaints in the survey results.  Information can be stored and used to track capacity and trends in daily, weekly and monthly unit use.  The scheduling system will also make it much easier to keep track of which patients are entering the MOU, and when.  This can then be used to implement a system similar to the one employed at this MOU Institute, where nurses are designated individual patients to treat over the course of the day.  This allows the nurses to keep close track of their work load, as well organize their breaks, and prepare in advance the various medications that they will need throughout the day. This could increase staff morale as the delegation will give each nurse a greater amount of power over their work day.  The system will also increase doctor morale with the MOU, as the unit will be more organized and have better control systems to schedule patients in for treatments.  VARiS has many different facets of training, both in and out of house to ensure that the staff is comfortable with the system.  VARiS is also linked to the Capital Health database, which will decrease errors in record keeping and keep information much more current.  This system would benefit the MOU in several different ways, and would be ideal for the long term efficiency and effectiveness of the MOU.
CONCLUSION:




The MOU is dedicated to superior patient care.  With some help in terms of facility layout design, scheduling and enhancing the patient experience, the MOU could be an exceptional place to work and visit for procedures and treatments.  Although making due with the space they are given, implementing the short and long-term procedures will benefit all users of the MOU by increasing capacity, morale and patient comfort.


It has been a true pleasure to work with the patients and staff of the MOU.  It is our sincere hope that our consulting work will make a positive difference in the MOU over the next few weeks and in the years to come.
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APPENDIX:
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APPENDIX B: VARiS Medical Scheduling Software:

Currently the MOU is scheduling patients on a paper based system, which has several draw backs too elementary to mention. It is evident that to improve the efficiency of both chairs and beds there should be closer control over the scheduling system.  Through electronic scheduling the utilization rate of chairs and beds can significantly increase, and the rate of patient throughput can also be improved. VARiS MedOncology (which is a product of Varian Medical Systems Inc.) is the scheduling software package that we recommend for the MOU. VARiS is customizable scheduling / information management software which is designed for medical facilities with numerous oncology and other treatments and procedures. This software can be linked to the Capital Health database server to retrieve patient information, and as we have already witnessed at the other MOU Institute’s medical outpatient clinic has this software already in use and found it was easily adaptable to their facilities operations and adequately met their operational constraints. After reviewing other scheduling software such as AppointmentsES from SpectraSoft, and AdvancedMD, we have concluded that VARiS MedOncology is the software that best meets the requirements of the MOU. 

The following is what basic requirements are necessary for VARiS: 
· VARiS MedOncology compatible Database Server (Capital Health Data Base) 

· Additional file server for standard file services (optional) 

· Networked laser printers, faxing and scanning stations 

· Network cabling in department and treatment rooms 

· System administration services  

· For each treatment room you will need:

· VARiS MedOncology compatible workstations*

*(For detailed tower requirements see VARiS figure 1)

Compatible workstations can be linked to the treatment rooms for nurses or physicians, as well as linked to the VARiS Edmonton MOU Institute network. System expansions include patient self check-in, and real-time schedule updates to admitting and treatment room workstations. Another advance of move to VARiS is that you can assign staff to patients which would result in more accountability for assigned treatments or procedures. Below is addition pros and cons of implementing VARiS.

	Pros:
	Cons:

	Schedule updating
	Staff training

	Rolling cancellation lists
	Change management

	Reduce amount of paper work
	Fairly expensive

	Report generation  
	

	Appointment history
	 

	Book multiple or repetitive appointments
	 

	Links to Capital Health patient information
	 

	Assign staff resources
	 

	Assign treatment, Doctor
	 

	Identify medication requirements
	 

	Visual representation of schedule (daily/ weekly)
	 

	Technical training and helpdesk support
	


VARiS Figure 1 (system tower requirements for 0-75 users)

[image: image8.emf]
APPENDIX C: Possible Products:

1) Tracktor Stool with Casters (Ikea: $45.00).  

Stool is height adjustable, highly resistant and easy to clean.

2) Fabian Wood Shelf (Ikea: $6.99) Shelf is easy 

to assemble and several could be used one on top of another.

3) Dokument Letter Tray (Ikea: $12.99) Could be used in conjunction with the shelving units.

4) GLIS Box with Lid (Ikea: $6.99) Additional storage on the shelves for supplies.
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5) Samsung Portable DVD Player (Best Buy: $150)
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