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ABSTRACT 

Patient safety in hospitals is a primary focus in today's health care environment. One way 

to improve the overall safety of patients is by developing a safe medication use system. The 

medication use system is a complex process that involves many steps and health care individuals. 

Due to the complexity of the process and broad range of medications used in hospitalized 

patients, there are many possible ways in which medication errors can occur. 

An extensive literature search was conducted to identify technologies and strategies for 

minimizing medication errors in key parts of the medication use process. These best practices 

were compared to the current medication use system at St Alexius Medical Center. 

This extensive analysis has provided the groundwork for performance improvement 

initiatives that should be pursued in improving the medication use process in the hospital in the 

next several years. Several minor areas of improvement have been identified. These include 

ensuring routine medication orders are reviewed by a pharmacist before the medication is 

administrated, preparation of intravenous admixtures for the Neonatal Intensive Care Unit and 

the Emergency Room by the inpatient pharmacy. The major areas to focus improvement 

strategies are intravenous medication pumps, full implementation of a bedside point-of-care bar 

coding system for medication administration, decision support systems while perfom1ing 

prescriber order entry, and physician preprinted orders. 
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Evaluation of the Medication Use System in a Community Teaching Hospital 

The medication use system in a health ca.re environment is a complex process. The 

components of the system include the following subprocesses: medication prescribing, 

medication order processing, medication preparation, medication procurement, medication 

dispensing, medication administration, and monitoring of medication effects on the patient 

(Cohen, 1999). Each subprocess has complexities of its own and needs to be structured for the 

most positive outcome. 

This study will include an extensive review of the literature around the medication use 

process looking for theories and technologies for making the medication use system safer in each 

of the subprocesses. After this information is collected, these theories and technologies will be 

compared to the processes and technologies in place at St Alexius Medical Center. As the 

Director of Pharmacy, I have an influential role in developing the process improvement plans for 

the medication use system. This study will provide the framework for implementing the most 

valuable patient safety process improvement strategies for the next several years. 

St Alexius Medical Center is a tertiary care center that serves patients from Central and 

Western North Dakota, Eastern Montana, and Northern South Dakota. St Alexius is a mid size 

hospital that is staffed for approximately 205 inpatients. The medical center also provides 

extensive hospital outpatient and clinic services. For the scope of this study, the main focus on 

the medication use process will be in the area of inpatient and outpatient hospital services. These 

areas compromise twenty-five major areas within the medical center. The medical center has 

approximately 10,000 discharges per year and provides services to a large number of outpatients 
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annually. There are approximately 600 nurses employed by the medical center and over two 

hundred physicians have privileges to practice there. The inpatient pharmacy is staffed 24 hours 

per day all year long. The inpatient pharmacy dispenses approximately 1.5 million doses, 

processes approximately 450,000 medication orders, and receives about 150,000.order sheets 

annually. Nursing staff administer approximately 1.2 million doses each year. 

Even if our medication use system was 99.9 percent accurate, there would be 1,500 

dispensing errors, 450 medication orders processed incorrectly, and 1,200 medication doses 

given incorrectly each year. In health care, these errors can lead to significant patient harm or 

even death. Concern about medication safety in hospitals in not a new issue. Medication errors 

started to receive attention during the l 950's. Barker et al ( 1968) identified one out of every six 

doses was in error in a study involving 572 doses of medications administered by nine nurses in a 

Florida hospital in 1959. In today's environment, the medication use system is much more 

complex than it was 50 years ago. The number of pharmaceutical agents available is growing at a 

staggering rate. Between 1990 and 2000 there was a 500% increase in the number of medications 

made available through the FDA approval process (ISMP, Call to Action 2000). Patient turnover 

in hospitals is much faster than in years past. Historically it was common for a patient to stay a 

week in the hospital after the birth of a baby. In today's environment, the patient who has a 

nonnal delivery will stay approximately forty-eight hours in the hospital. 

In 1999, the Institute of Medicine published a landmark report about safety in health care. 

The Institute of Medicine report, To Err Is Human: Building a Safer Health Svstem, illustrated 

that between 44,000 and 98,000 deaths occur each year in the United States due to medical 

J errors. Medication enors in and outside the hospital are estimated to cause approximately 7,000 
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deaths annually (Phillips et al, 1998). These reports ignited public policy discussions and 

increased the focus on patient safety by many patient safety and accreditation bodies. 

Even though pham1acists and pharmacist leaders understand the importance of 

developing safe medication use systems, it is difficult to identify where to focus process 

improvement initiatives. The basic question of how do I begin to make the medication use 

system in the hospital safer is very challenging due to the magnitude and complexity of the 

medication use system (Manasse and Kasey, 2005). This study is being conducted to assist me in 

my role as Director of Pharmacy Services with answering this basic question. 

A thorough review of the literature around patient safety and medication use systems was 

conducted by searching PubMed, MedLine, Iowa 0mg Infom1ation System, and the internet. 

These searches provided a large volume of references around the subject matter as well as 

evidence of a major focus on this topic by several national organizations. Information from 

national organizations like the Institute of Safe Medication Practices and the American Society of 

Health-System Pharmacists was collected to continue to build on the subject matter. Key pieces 

of the literature from all these sources were collected and reviewed. This review helped refine the 

search to important literahire that substantiated some of the more global references identified in 

regard to the medication use system. Further literature was also collected by reviewing the works 

cited pages for pertinent literature to the topic. 

GENERAL THEORETICAL CONCEPTS 

CULTURE 

Three important concepts emerged during the review process that need to be described 

before proceeding into the analysis of the subprocesses of the medication use system. The first 
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concept that emerged revolves around the importance of a culture of safety. Developing a safe 

system is complex. The health care process has grown significantly from the time a physician 

could carry their entire armamentarium in a black bag (Giorgianni et al, 2000). Along with the 

growth of technology, procedures, and medications came the growth of a culture of secrecy and 

punitive reactions surrounding errors that occurred in health care. This type of approach did not 

create a culture in health care making patient safety a priority. Health care organizations are now 

challenged by changing the culture to one with a high focus on patient safety. Health care has not 

transformed its culture quickly. A culture of safety needs to be non-punitive or blameless in 

nature. It requires an understanding that the errors are caused by the system and not the person 

working within the system. Constant reporting of near misses and errors is vital so these 

situations can be thoroughly analyzed for system problems. Ongoing efforts of process 

improvements focusing on improved safety should be a common theme in an organization. 

Incorporating the patients into the safety process is an important part of the system. Patients 

should be infom1ed that they are needed to play an active part in the safety of their health care. 

Coupling these principles with an unwavering support for patient safety by the leadership of the 

organization will transfom1 culture over time (Manesse and Thompson, 2005). 

Several years ago, the hospital formulated and adopted a policy for errors that is non­

punitive and systems based. Even though the process is to review the system for causative 

factors, staff members may be held accountable for mistakes made when they negligently bypass 

safety components of the system (Institute of Medicine, 2000). An example of this would occur 

if a nurse administers the wrong medication to the patient. If the nurse did not use the bar code 

~ scanning device in place to prevent this type of error because they did not feel it was necessary, 
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the nurse could be held accountable for their actions. In the event the safety system was bypassed 

because the computer was not working at the time of medication administration, the system 

would be blamed for the error instead of the nurse. These unique scenarios can be an area of 

confusion for management and staff members. Management staff working toward creating a 

culture of safety may not hold staff members accountable for bypassing critical safety steps in the 

system in efforts to create a non-punitive environment. Staff members may see disciplinary 

action taken against colleagues for e1Tors made and not understand the reasons behind the 

actions. 

The hospital has had a program in place for reporting near misses and errors for many 

years. These reports are generated by staff based upon criteria established in policy. The report is 

then reviewed and investigated by the supervisory staff for system failures and possible 

performance improvement. It is essential to analyze the errors thoroughly to identify the latent 

failures in the system which have lead up to the error. Discovering and fixing latent failures in 

the system are likely to have a greater effect on building safer systems than efforts to minimize 

active errors at the point in which they occur (Institute of Medicine, 2000). In the example of 

the bar coding technology being bypassed because of the computer not working, the simple 

solution would be to fix the computer. Some possible latent failures are that the information 

system infrastructure is not set up to quickly fix a computer problem or that there is not another 

computer available to use in the event the primary computer is not functioning. Unless these 

latent failures are not resolved, the potential of a nurse administering a medication in a room 

without a functioning computer will occur again is very high. 

In the past year, the hospital's patient safety committee developed a patient safety 
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brochure to be given to patients that are admitted to the hospital. The brochure illustrates the 

organization's commitment to safety and provides patients with guidance on how they can play 

an active role in preventing errors. A patient opinion survey was also developed to study how 

safe patients felt while they were in the hospital. 

HUMAN FACTORS 

The second concept evolves around the human condition. An example of our human 

condition can be illustrated by a commute home from work that you are not able to remember. 

Another example is pla1ming to run an errand on the way to work but arrive at work without 

running that errand. The human mind has the ability to perform routine or familiar tasks 

unconsciously. The human mind also has the tendency to forget or to make mistakes when we try 

to alter familiar behaviors or patterns (Barker et al, 1999). 

There are many characteristics of the human condition that may impact perfom1ance. 

Some of the items that may affect performance are education, training, sleep deprivation, light 

levels, interruptions, noise level, team dynamics, team communication, dependence on short and 

long term memory, and workload (Manasse and Thompson, 2005). All of these need to be 

considered when developing systems in health care. 

The study of human factors is just beginning in health care. Human factors is defined as 

the study of the interrelationships between humans, the tools they use and the environn,ent in 

which the live and work (Weinger et al, 1998). In health care, people not only interface with 

equipment but also with multiple other health care professionals who are engaging in rather 

extensive, critical, and often times non-routine situations themselves (Grasha, 2000). Focusing 

on simplifying and standardizing processes, building redundant checks into a system, improving 
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communications and coordination within teams are examples of ways to improve the safety of 

systems by taking into consideration human factors (Institute of Medicine, 2000). Unfortunately 

there has not been much broad application to building in human factor principles into improving 

the safety of the medication use system because of the high variability in the processes and 

people involved, perceived up-front costs, and multiple conditions in which drug therapy is 

prescribed, dispensed, administered, and monitored (Schneider, 2002). Utilization of bar code 

technology before a patient receives the medication is one broad example of how human factors 

can be improved in the medication use process. However the implementation of this process that 

helps ensure the right patient receives the right medication via the right route at the right time is 

costly and cumbersome. 

The hospital established a patient safety committee in 2001 . The committee meets on a 

monthly basis and is responsible for overseeing and initiating patient safety initiatives. The 

committee is comprised of senior leadership and managers from nursing, pharmacy, and risk 

management. Safety does not reside in a person, device, or department but it comes from the 

interactions of components of a system (Institute of Medicine, 2000) This group has not received 

any formalized training on human factor principles or on safety strategies. There has not been any 

fonnalized training of supervisors or staff on these concepts either. Ongoing training of leaders 

and staff may be beneficial for developing a safer medication use system. 

LITERATURE 

The third concept pertains to the type of literature available describing best practices and 

and recommendations for improving medication safety. Since the medication use system is 

complex and the focus on safety is in its developing stages, many of the recommendations for 



Evaluation 8 

improving medication safety are based upon experience, logic, common sense, and human factor 

based applications from other fields . Even though there is not a great depth of research in this 

area supported by controlled trials, the recommendations will provide positive results in the 

area of patient safety. The lack of scientific evidence for common safety practices usually 

reflects the inherently obvious value of the process as detennined by non-controlled trials or non­

medical applications. In areas of health care where there is sufficient evidence of improvements 

in safety and positive outcomes, there has been an increased push to make these improvements 

across the country in health care organizations (Manasse and Thompson, 2005). One example is 

that of the review of quality data by the Centers of Medicare and Medicaid(CMS). Effective 

October I, 2005, CMS is reviewing health care organization data in regard to certain indicators 

of quality care and are detennining reimbursement rates based upon how good the quality of care 

is that the organization provides to the recipients of Medicare benefits. 

Self Assessment Guide 

How to analyze the medication use system for opportunities for improvement has been 

already identified as a significant challenge. The Joint Commission expects ongoing evaluation 

of the hospital's medication use system by evaluating the system for risk points and developing 

process improvement strategies to improve safety. The Joint Commission also expects the 

hospital to evaluate the literature for new technologies and successful practices from other 

organizations that may benefit patient safety (JCAHO, Standards 2005) The American Society 

of Health-System Pha1macists has produced a self assessment guide for evaluating the 

medication use process in a health care organization (ASHP, Self Assessment 2004). Another 

- self assessment tool from the Institute of Safe Medication Practices is also available (ISMP, Self 
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Assessment 2004). These tools are a starting point in the review process of the medication use 

system in a health care organization. Neither of the tools provide a ranking for what areas should 

have the greatest impact on patient safety if implemented first. Also both tools do not provide 

any background information on the criteria the tool is evaluating. This requires further 

investigation into how to prioritize process improvement activities. The ISMP tool is much more 

thorough than the ASHP tool and will provide more specific information on where improvements 

are needed. The ISMP tool also has criteria included that are not widely practiced but felt by 

ISMP to be beneficial to the safety of the health care systems. These criteria have been added to 

evaluate how hospitals utilize these strategies over time. It can be confusing when this type of 

criteria is not differentiated from other standard of care criteria that may be felt to be of greater 

importance at this time. The ASHP tool also has value but is more general in the assessment 

questions and has even less background info1mation than the ISMP tool. This generality may 

create a greater sense of ambiguity in what should be done to meet best practice guidelines. 

These general theoretical concepts need to be incorporated into the review of every other 

subprocess of the medication use system. If the process improvement activity does not consider 

the culture or human factors in the design, the process improvement may fall significantly short 

of the target. A review of the literature is important as well when working on a process 

improvement. This review may provide key information to help make the process improvement 

successful. All of these concepts need to be kept in mind as the medication use system is 

reviewed. 

PRESCRIBING SYSTEM 

The first major area of the medication use system to be analyzed is the area around the 
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prescribing function of medication orders. Some of the key components of the prescribing system 

include formulary management, verbal orders, handwritten orders, preprinted orders, available 

information, dangerous abbreviations, and computerized prescriber order entry systems(CPOE). 

FORMULARY SYSTEM 

The formulary is the list of medications that has been approved by medical staff for use in 

the medical center. Before medications are allowed to be used in the medical center, the 

medications should be reviewed by a medical staff committee. This review should include 

analysis of the safety and efficacy of the agent, special handling and administration requirements, 

any problem prone aspects of the medication in regard to medication safety, and cost of the 

medication (ASHP, Formulary System 1992). The medical center has a formalized process for 

this evaluation to occur at a monthly meeting of the Pharmacy and Therapeutics Committee. The 

only challenge that is cmTently encountered is the limitation of resources available to complete 

all of the reviews thoroughly in a timely manner. 

VERBAL ORDERS 

Verbal orders are often misunderstood or misinterpreted and are a major source of 

medication eITor (Rich, 2002). The JCAHO requires special processes be in place when verbal 

orders are taken. This process includes minimizing the use of verbal orders whenever possible. 

In the event a verbal order is necessary, the recipient of the order is to write the order and then 

read back the order to ensure the information was collected appropriately (JCAHO, Patient 

Safety 2004). The medical center has a policy in place to meet this requirement. There is also an 

ongoing chart review to ensure the practice of the employees is meeting the established threshold 

for this requirement. 
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HANDWRITTEN ORDERS 

Handwritten orders can be a significant source of error due to legibility issues and lack of 

standardization. Any time there is any ambiguity in a handwritten order, the prescriber should be 

contacted for clarification (ASHP, Preventing Medication Errors in Hospitals 1993) . Even 

though current hospital policy supports this practice, health care workers will seek out assistance 

from other members of the health care team to help interpret ambiguous orders. This is common 

in health care (Cohen, 1999). The culture has been to minimize contacting the physician. The 

aversion may be due to intimidating behavior of the physician or the desire to not bother this 

important individual with a simple question. We have to work towards increasing the direct 

contact to the physician whenever there is a question about the order that cannot be clearly 

answered by the nurse and pharmacist (Cohen, 1999). 

As needed medication orders should include information for what indication to use the 

medication (National Coordinating Council, Prescription Writing 1997). The information 

provides clear information to the nursing staff on how to use the medication. The preprinted 

order sets have this infonnation, but handwritten orders may or may not include the indication. 

The current hospital policy does not require an indication for handwritten as needed orders. This 

policy needs to be revised to include this expectation and then orders without that infom1ation 

need to be clarified when they are written. 

PREPRINTED ORDERS 

Preprinted orders should be utilized as much as possible to increase legibility, 

standardization, and provide consistency in order infonnation (ASHP, Preventing Medication 

Errors in Hospitals 1993 ). The hospital cunently utilizes a significant number of preprinted 
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physician orders. Unfortunately, the process for these orders has not been overseen very well 

over the past decade. The hospital has had three different physicians fill the chief of staff position 

in the past ten years. During the transitions from one chief of staff to another, there have been 

significant lengths of time where the hospital operated without this liaison between the hospital 

administration and the medical staff. This fragmentation in the physician leadership has allowed 

for multiple problems with preprinted physician order forms to develop. Over time, several 

different order templates evolved. One template gave the directions only to activate orders that 

were circled. Another template required all orders to be activated unless a line was drawn 

through the order on the order form . Having these types of orders in the system has caused 

ambiguity for hospital staff Physicians have also incorporated many duplicate orders on these 

forms which do not give clear direction to nursing on how to implement some of these 

medication orders. For example, the order f01m may include six different medications for pain 

control. Of the six medications, three will be injectable pain medications and the other three will 

be for oral administration. The orders do not clearly indicate how the nursing staff is to proceed 

in utilization of these medications. Some physicians have bypassed the hospital process for 

preprinted orders and bring in their own format from their own clinics. This lack of 

standardization increases the chance of errors to occur. Standardization of procedures, displays, 

and layouts reduces errors by reinforcing pattern recognition (Cohen, 1999) 

The medical center is restructuring the template and process for standing orders under 

the direction of a physician champion in this area at this time. A physician champion is a 

physician who believes in and supports a process. This physician also will work to influence and 

convince other physicians to buy into the new process and adhere to the new process. 
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The relationship between hospitals and physicians is complex. Kleinke (1998) points out 

that "nothing less than a long, complex, uneasy history, characterized by stormy coexistence, 

stands between hospitals and physicians" (218). The reason is that both the hospitals and 

physicians depend upon each other but historically were not financially aligned together. In the 

past, all hospitals needed physicians to keep their beds occupied and physicians needed the 

hospitals to provide complex services to their patients. The power balance between the two has 

tilted in favor of the physicians. The physicians' informal power is a complicating factor in 

which hospital management has to consider in many aspects of daily operations. Physicians 

influence or intimidate the front line staff. This behavior will often cause staff to do as the 

~ physician says and not what they are being asked to do by the hospital management. In today's 

~ health care environment, many hospitals and the majority of physicians practicing there are 

aligned financially by the physician being employed by the health care system. This can improve 

the relationship between physicians and hospitals but does not solve all of the problems. St 

Alexi us is the only major hospital in the state that does not employ the majority of physicians 

who practice at the medical center. This continued disunion of financial interests causes ongoing 

difficulties in managing physician behavior and implementing patient safety strategies at the 

hospital. 

INFORMATION AVAILABILITY 

Having the necessary information available at the time needed for prescribing is a vital 

component of the medication use process (Manasse and Thompson, 2005). The hospital has drug 

information in both electronic and written format available on all patient care units. In addition to 

general drug infoimation, patient specific infomrntion is necessary at the time of prescribing. The 
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Joint Commission (2005) Standard MM.1 .10 states that at minimum the following patient 

specific information is available: age, sex, current medications, diagnosis and comorbidities, 

laboratory values, allergies and past sensitivities. When it affects treatment, the hospital also has 

to have available to those involved with the medication management the patient's height and 

weight, pregnancy and lactation status, and any other information necessary for safe medication 

management. The pertinent laboratory, radiology, history and physical information are readily 

available through electronic formats at the computers in each patient care area and in the 

pharmacy. The hospital currently does not have a consistent process for providing pregnancy and 

lactation status of patients to the pharmacists. This is important because some medications 

should not be administered to pregnant patients due to the potential harm to the unborn baby. A 

similar situation may arise with patients nursing babies. Some medications pass into the breast 

milk and can cause harm to the nursing infants. 

ABBREVIATIONS 

Ce1iain medication abbreviations have been attributed to significant medication errors 

and should not be used in the medical center (Lesar, 2002). One example of a dangerous 

abbreviation that has been used historically in health care is the letter u for the word unit. When 

only the letter u is handwritten instead of writing out the entire word unit, it can be confused as a 

O (zero). This confusion could lead to a ten fold overdose of a medication. The most common 

medication prescribed in units is insulin. Insulin is a medication used for diabetic patients to 

control their blood sugar. Insulin is also one of the more dangerous medications used because it 

has a naITow therapeutic window. A narrow therapeutic window means that a small change in 

dose of the medication can cause a significant effect on a patient. If an order is written for the 
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patient to receive 4 u of insulin and due to legibility or conformational bias the order is 

interpreted as 40 units, the patient could receive a ten cold O d f d" · Th. Id 11 ver ose o a me 1cation. 1s cou 

lead to potentially life threatening low blood sugar in the patient. A policy prohibiting certain 

error-prone abbreviations exists at the medical center. The prohibited dangerous abbreviations 

are listed on the top of the physician order form as an ongoing reminder and reference. Chart 

review is conducted on a monthly basis with communication directly back to the employee or 

prescriber if a dangerous abbreviation has been used in the chart. 

COMPUTERIZED PRESCRIBER ORDER ENTRY 

The one process that could systematically improve many of the prescribing issues is 

computerized prescriber order entry (CPOE). The benefits of CPOE have been a discussion point 

for over 30 years (Sittig and Stead, 1994). The potential of improving the medication use system 

is dramatic. CPOE will automatically remove any issues of legibility. Preprinted and 

standardized order sets are built into the system and initiated by the physician. The mechanism in 

which this would be accomplished eliminates the vaiiability from one physician to another and 

would decrease ambiguity in the ordering process. The system could be programmed to provide 

hard stops so physicians would be required to provide indications for the as needed medications 

they prescribe. The program would eliminate the use of dangerous abbreviations as well. In 

addition to all these process improvement components, CPOE's greatest impact would be seen 

by providing clinical decision suppoti information at the time of prescribing. For example, most 

m d
. l · h f 50 should receive some form of therapy to prevent a blood clot 

e 1ca patients over t e age o 

c fi · · 
1 

· 
1 

h they are hospitalized The CPOE system could automatically 
1rom onmng m t 1eJr egs w en · 

· · h I t e the physician would feel is best for the ctment patient 
prompt the question of wl11c t 1erapy YP 
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versus the current system of reliance on memory for making this evaluation. CPOE can also be 

strnctured to provide physicians with information to make cost conscious decisions at the time of 

order generation (Sittig and Stead, 1994) 

As a phannacist, it is not comprehendible to process medication orders today without the 

use of a computer system to check for drug-drug interactions, drug-allergy interactions, dose 

range checking, and appropriate route of administration screening. The use of a computer system 

for medication profiling and assessment is an expectation in the pharmacy industry (ASHP, 

Minimum Standards 1995). It seems logical that decision support would be even more important 

to the physician since they make the final decision in regard to all aspects of patient care. 

Evidence exists that a CPOE system improves physician performance and decreases adverse drug 

events (Johnston et all, 1994). David Bates MD, et al published a study in JAMA {I 998) that 

investigated medication error data before and after the implementation of a CPOE system. The 

results illustrated that the CPOE system decreased significant medication errors by more than 

half. CPOE has also been studied in relation to decision support for cost containment and 

appropriate use of medication for standard care of patient. Jonathan Teich, MD, et al published 

results of a study in the Archives of Internal Medicine in 2000. The study results illustrated that 

the use of one cost saving medication increased by 65% with the program. The system 

accomplishes this by providing the practitioner decision support infom1ation during the order 

entry process. For example, there are four medications called proton pump inhibitors in a class of 

medications that decrease acid secretion in the stomach. These four medications are very similar 

in safety and efficacy and are widely felt to be interchangeable with each other. lf the hospital is 

able to acquire one of these agents at a significantly lo·wer price, the physician could be notified 
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of the potential for cost savings when any one of the hjgher cost proton pump inhibitors is 

selected from the CPOE system. 

CPOE systems also have the ability to provide dose range checking. This function 

provides guidance to the prescriber when the medication ordered is above or below the usual 

dosage for the corresponding patient.. Teich et al (2000) showed that orders for doses that 

exceeded the maximum recommended doses decreased from 2.1 % to 0.6% of orders with the 

CPOE system. The use of a medication to prevent blood clots in the legs of hospitalized patients 

went from 24% to 47% with the aid of this decision support tool. 

At first glance, it would seem that CPOE should be a part of every health care 

organization in the country. There are many challenges with CPOE as well. The cost of the 

technology and the infrastructure needed is significant and prohibitive to many health care 

facilities. The estimated cost to implement a CPOE system in a 200 bed hospital is $4.4 million 

in up-front fees with $500,000 in annual expenses (Williams, 2005). The American Hospital 

Association (2005) estimates the cost to implement a CPOE system at a 500 bed hospital at $7.9 

million and the annual maintenance cost of $1.35 million. CPOE is not as flexible as a pen and 

paper for initiating orders in a complex environment that interfaces with many non-routine 

situations each day. For example, there are times that directions are longer than the number of 

characters allowed in the direction field. Users of CPOE need to develop clever methods, called a 

work around, for getting things done the system will not allow you to do easily. In the example of 

the lengthy directions, a note could be put in the medication direction field to see another section 

on the computer that allows for longer free text messages (Ash et al, 2003). The use of CPOE 

will also dramatically change the way physicians perfom1 their duties on a daily basis. The 
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concept of changing physician behavior and practice alone can be t t · 1 a reason o no imp. ement a 

process improvement strategy due to the fonnal and infonnal power this group of health care 

professionals has in health care. 

Physician and administrative leadership needs to fully support the concept of CPOE 

before the implementation. Physicians are human beings and are resistant to change like any 

other person. Due to the power they possess, successful implementation of CPOE hinges on 

perception of these stakeholders. A study by Weiner, MD et al (1999) showed that physicians and 

nurses had different views about the effects of CPOE on patient care. Most nurses saw a 

beneficial effect whereas the majority of physicians saw a negative effect. The nurses were more 

positive about CPOE because it decreased their time interpreting handwritten orders. In addition 

to greater order clarity, the orders were more organized and easier to execute. Both of these 

improvements freed up nursing time to be spent with patients. The majority of nursing staff also 

perceived that there were less errors because of the CPOE system. Many physicians felt the 

CPOE system caused them to spend more time entering orders and allowed for less time with 

patients. A majority of the physicians felt the CPOE system increased the number of errors. 

There is no doubt that new processes and new technology can cause new types of errors to 

emerge (Bates, 2001). 

Another study published in the American Journal oflnfonnatics Association in 2003 was 

conducted by Joan Ash, PhD et al to evaluate perceptions of a CPOE system. The study results 

. . . 1 t tion challenoes However, these 
supported that there are going to be significant imp emen a t=> • 

. eater interdependency on each other. The 
challenges can improve team dynamics and cause a gr 

. . · 1 and to the staff at the health care 
results also illustrated a power shift away from physicim s 
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organizations. This occurred partially due to the fact ti t · ff 
1a nursmg sta mastered the order entry 

process sooner than physicians. The physicians then relied O th · ff h n e nursmg sta . to elp them enter 

orders. The orders were much clearer as well This decrease 1·n amb' ·t d d h b · 1gu1 y ecrease t e num er 

of frequent phone calls from nursing to physicians for simple clarifications. This seemed to 

improve the relationship between nurses and physicians. Also the system electronically prompts 

nursing staff to execute orders. This caused orders to be carried out much faster than previously 

which also improved physician and nursing relationships. The role of the information system 

department in patient care increased significantly with the implementation of CPOE. Successful 

implementation appears to be impacted by ongoing collaboration and clinician engagement in the 

CPOE technology. 

CPOE is not currently utilized at our hospital. I see the adoption of this technology having 

the greatest impact on improving health care services. Conversion to CPOE may be the greatest 

performance improvement challenge we will face in the next five to ten years. The utilization of 

CPOE will have a significant impact on the way physicians, nurses, and pharmacists perform 

their daily responsibilities. CPOE will decrease the amount of time pharmacists spend 

deciphering orders and inputting them into a computer system. More time will be needed to 

answer drug information questions from physicians and in the development of best practice 

guidelines for medication therapy (Murray, 2000). Changes are being made in the phamrncy 

department currently to start building the infrastructure and development of staff to be able to 

better adapt to the changes associated with CPOE. In the first part of 2006, the majority of the 

d db l · ts in the inpatient phannacy will be perfonned on the 
or er entry process complete y p 1am1ac1s 

· Tl · rocess chanoe will begin the development 
nursing unit by a larger number of phmmac1sts. 115 P ::> ... 
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ORDER TRANSFER PROCESSES 

Orders can be initiated using pen and paper, preprinted order fonns, or through CPOE. 

However the order is generated, it must be received by the pharmaci'st fio · d · r review an processing. 

Orders that are handwritten may be generated on a duplicate order form with the one copy for the 

phannacist. Frequently this duplicate copy is even more difficult to read than the original. Faxing 

handwritten order fonns to the pharmacist is also widely used. The faxed image is often of poorer 

quality than the original order (ASHP, Technical Assistance 1980). A recent technological 

advancement is the use of a fax imaging system to receive orders. This system works similarly to 

the faxing process. The pharmacist receives an electronic image of the order instead of a paper 

copy. The system allows for the pharmacist to magnify the image to assist with clarification of 

orders. The system also allows the pharmacist to electronically document information about the 

order and to archive all of the orders in a way that allows for prompt retrievabilty of the 

numerous order sheets received every day. The imaging system also allows for flexibility for 

completing the order processing work. When all orders are sent to a central fax machine, the 

order processing will usually occur in the location of that fax machine. The fax imaging system 

allows for the review of all orders in any location the terminals are positioned. This flexibility 

will allow for placement of the pharmacist and order processing in the part of the hospital where 

it is best for patient care. 

Ph · · ders sl1ould have access to appropriate clinical infonnation, am1ac1sts processmg or 

allergies, pregnancy status, lactation status, renal status, and diagnosis (ASHP, Preventing 

M · · · · · l 1993) It · felt that one of the most common system failures is in ed1cat1011 Errors 111 Hosp1ta s . 1s 

d
. · · d · ak' g druo and patient infonnation readily accessible at 
1ssemmatmg dmg knowledge an 111 m m e, 
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the time it is needed (Manasse and Thompson 2005) Wh b . , · at etter place 1s there for the 

phamrncist to process orders than on the patient care u ·t h h h m s w ere t ey ave face-to-face access to 

nurses, patients, and physicians in addition to the patient chart? Th d' 1 . e me 1ca center currently uses 

a fax imaging system for order retrieval but less than 501 of the O d d h 
10 r ers are processe on t e 

patient care units at this time. A process improvement to increase the number to approximately 

75% of the orders being processed from the patient care units is currently being planned. 

REVIEW OF ORDERS BY PHARMACISTS 

One of the ASHP's goals to be achieved by 2015 is to have 85% of routine medication 

orders reviewed by a phmmacist before the first dose is administered. Due to the nature of a 

hospital setting, many medications are available to nursing staff in floor stock that could be given 

without prior review by a phannacist. The Joint Commission also requires routine medication 

orders are reviewed before administration to a patient (Rich, 2002). The philosophy behind this 

expectation is that when a pharmacist is part of the medication use process it is safer for patients. 

The system is improved because there is another health care discipline reviewing the order for 

dmg-drug interactions, dmg-allergy interactions, appropriateness of dose, and appropriateness of 

the route the medication is administered. The pham1acist is also using a computer system which 

provides decision support to assist with this process. 

Four areas in the hospital have been identified that do not have routine orders reviewed 

b · · · · Tl h e relatively low medication order Ya pham1ac1st before admm1strat1on. 1ese areas av 

· · I · t f on Process improvements are in place 
volumes but still are not in compliance with t 11s expec a 1 · 

I · t by the end of 2005 and the review 
to have two of the areas being reviewed by a P 1a11nacis 

• . fi rter of ?006 This is a verv signi ti cant 
• process for the other two areas will occur m the irst qua - · · 
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cultural change for both the patient care area and the h p armacy. 

ORDER ENTRY SYSTEMS 

The pharmacy order entry systems should be able to ch k c: • . ec 1or appropriateness of dosages, 

drug-drug interactions, drug-allergy interactions and duplicate th (ASHP p · , erapy , reventmg 

Medication En-ors 1993). From my perspective the system should also provide pregnancy, 

lactation and kidney function status of a patient. The system should also be able to be 

programmed to monitor changes in lab values that may impact the medication therapy and 

prompt the pharmacist to address these issues when they occur. 

The pham1acy department has just implemented a new pharmacy computer system that 

has the most advanced technology available at this point. This complex computer system has 

many functions that have not been explored yet. It is very important that the department 

continues to develop perfonnance improvement strategies with the use of this vital piece of 

technology. Some of the areas that need investigation and implementation are in the use of tall 

man lettering to help prevent medication mix ups, development of rules that review medication 

therapy in the background and then prompt the pharmacist via an electronic work list, calculation 

of medication drip rates with the computer system, utilization of the documentation component 

to enhance communication amongst the phannacists, and utilization of the functionality that 

notifies the pharmacist when a medication was removed from the nursing unit without prior 

review by a pharmacist. 

DOSE RANGE CHECKING 

fi · of the order ent1y system that the 
Dose range checking is one of the cmTent unctions 

• k. 0 rks by the computer system eYaluating 
~ department has just started to use. Dose range chec In.:, wo 
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the age of the patient and the dosaoe entered If the d . . 

~ · ose Is outside the range built into the 

computer system data base, the pharmacist will be not' fi d f h' . . 1 ie O t IS vanance. The previous 

computer system had this functionality as well but the imple t · f . . men atton o the funct1onahty was 

not embraced by the information systems pharmacist and was t · 1 . no Imp emented. This 

functionality requires a large amount of analysis in designating wh t t bl d a are accep a e ose ranges. 

Once that work is completed, the system will allow for ongoing assi·stanc · ·d· d · · e m prov1 mg ec1s1on 

support to all staff using the system. 

HIGH RISK MEDICATION 

High-risk or high-alert medications are ones that are involved in a high percentage of 

medication errors or are ones that have a higher risk for abuse, errors, or other adverse outcomes 

9 (JCAHO, Standards 2005). The hospital is required to review the recommendations of safety 

groups like ISMP to detennine which medications on forrnulary are high-risk medications. The 

hospital is also required to develop processes that are anticipated to decrease the chance an 

adverse event happens with these high risk medications. The safety processes may vary from 

medication to medication. Chemotherapy orders are known to carry a higher risk of adverse 

events than other medications. ASHP guidelines have been published for the safe use of this type 

of medication (ASHP, Antineoplastic Agents 2002). Staff administering chemotherapy should 

receive special training. Orders for chemotherapy should be clearly written by using preprinted 

order forms when possible. Abbreviations and verbal orders should be prohibited with 

h 
J Id be put into place at both the 

c emotherapy orders. Independent double check processes s 1ou 

An ther recognized focus area is in the 
preparation and the administration side of the process. 0 

. . . f fi ty in this population because even 
pediatric arena. Medications have a smaller margin ° sa e 
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small amount of excess medication given to aped· t · t· . . 
1a nc pa ient may be very high proport10nately 

to the small size of the patient (Lucas 2004) All dosages and t f d · · · · , · rou es o a mm1stration m 

pediatric patients should be double checked by two health care professionals (Cohen, 1999). 

The hospital has a policy designating which medications are classified as high risk. One 

strategy for improving safety is to store certain types of medications only in the pharmacy. This is 

done with concentrated electrolyte solutions that cause patient death when administered as an 

undiluted solution to a patient. The most common approach to improving the safety of high risk 

medications is by implementing an independent double check process into the system. For 

chemotherapy orders, this double check process is expected in the pharmacy and at the nursing 

station before medication administration. All orders for pediatric patients are processed by one 

pharmacist and then double checked by a second pharmacist as well. This process was 

fom1alized in the last two years. The pharmacy has also classified medication drips of 

concentrations other than the standard concentration as high risk. The medication error reduction 

strategy in place is for the pharmacy to affix a colored label to any medication drips that are 

double, triple, or quadrupled in concentration from the standard concentration (Rich 2002). 

The evolution of categorizing high-risk and high-alert medications is in its early stages. 

The list of medications in this category is extensive and continues to grow. Strategies for error 

t. h · 11 At a mi·nimum the department needs to assign the responsibility preven 10n are c angmg as we . , 

Of · · d l · fth·s class of medications This team would also be responsible ongomg review an ana ys1s o 1 · 

· · · · . · nts that are desimed to make the system for assistance m unplementat1on of p10cess improveme 0 

safer. 
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ORDER REVIEW BY NURSING 

The incorporation of independent double checks into a system is a strategy that should be 

incorporated as much as possible into system design. For example, much of the medication 

collection and preparation in the phannacy is performed by a pharmacy technician. Before the 

medication is sent to the patient care unit, the medication is checked by a pharmacist. This 

process builds in two individuals into the system. For over a decade, the medical center has 

utilized a similar scenario for medication orders. The pharmacist enters the medication order into 

the pharmacy computer system. At midnight a complete listing of the medications the patient is 

to receive the next day is generated on the patient care unit. The nurse is responsible for checking 

the accuracy of the new printout compared to the changes that had occurred in the previous day. 

Recently some medication errors that should have been caught by this process have occurred. 

The system was evaluated and it was identified that the double check process is not being 

performed consistently across the medical center. This may be caused by the lack of a policy and 

procedure on how to perform this function. This lack of documentation on what is expected of 

the staff has allowed for variance in practice to occur over time. In addition to lack of 

consistency, appropriate training on the process has not been completed with new hire training or 

through refresher training for existing staff. Nursing administration in conjunction with pharmacy 

administration is scheduled to improve this process. 

PATIENT TRANSFERS 

0 
· d .· 1· t transfers to a different level of care has been identified as 

rder process mg ur mg pa 1en · 

· · b . f d. ation errors occur (Rich, 2002). Identification of 
an area where a s1gmficant num e1 o me 1c 

~ · d . · f great importance because of the changes r, medication orders following surgical proce w es is O 
· -
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that occur during the perioperative period (Pass and Simpson 2004) . 

' · Different levels of care 

occur when a patient migrates through the health care settin F . 
g. or example a patient may enter 

through the emergency room, be admitted to an acute care bed unfl ·t · d .d . 1 1 1s ec1 ed the patient 

requires surgery. The patient then goes to the operating room for a procedure and then back to the 

acute care bed for several days. The patient may then be transferred to a 1 ·t · c. ower acu1 y umt 1or 

several days before being discharged to home. Getting physicians to provide a clear list of 

medication orders a patient is to continue at different levels of care has been challenging because 

documenting this list of medications is time consuming. The Joint Commission had made 

providing a clear list of medication orders a JCAHO National Patient Safety Goal for 2005. Full 

implementation of this goal is expected by January of 2006. The medical center currently has a 

multi-disciplinary performance improvement team working on this project. 

Benjamin (2003) calculated that transcription errors account for about twelve percent of 

all the medication errors in hospitalized patients. The discussion about order processing 

encompassed much more than basic transcription but this does give us a sense relative value 

when focusing process improvement efforts on the order processing area of the medication use 

system. The next section on dispensing, preparation, and procurement also have been shown to 

h I · d. · rring in this area. Benjamin ave ower overall percentage of hospital me 1cat10n errors occu 

(2003) · t fall medication errors that estunated dispensing errors are at about fourteen percen ° 
occur in a hospital. 

DISPENSING, PREPARATION, AND PROCUREMENT 

. . . ·1 bl fi . use in the medical center and 
With over 2,700 line items of medications avm a e 01 

tw . . . m lex environment, several different 
enty-five patient care areas utilizing med1cat10ns 111 a co P ' 
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d'spensing processes are needed to meet the needs of the O • . 
1 rgamzation. The discussion about 

dispensing will first review the general processes of central fill . . . 
I , automated d1spensmg cabmets, 

floor stock, and intravenous medication preparation. The review -11 th . . 
WI en cover topics of umt 

dose preparation, labeling, and acquisition of ready to use fonns of medications. 

The balance between controlling prescription medication and having the medications 

available in the areas it is needed is challenging. The central phannacy acts as the warehouse and 

distributor of the medications to all the areas in the hospital where medications are needed. From 

the central pharmacy, medications are provided to the hospitalized patients, nursing unit floor 

stock, operating rooms, emergency rooms, procedure rooms, and clinics. The way these 

medications are stored in each area is an important aspect of total medication safety and control. 

The environmental factors of temperature, light, and humidity conditions are important 

considerations in maintaining integrity of the medication. The expiration dating on the 

medication needs to be monitored on an ongoing basis to ensure the medication is still able to be 

used (ASHP, Technical Assistance Bulletin 1980). 

CENTRAL FILL 

One of the major components of the drug distribution process is providing the 

medications to the hospitalized patients. The traditional process is to manually collect the supply 

of d' · · · · d d then have that supply of me 1cations the patient needs for a specified time per10 an 

d. . 1 . fi the nurse to administer to the 
me ications available on the nursing unit in a secure ocatwn or 

. . . b. nets have allowed for the 
patient. In the last decade robotics and automated d1spensmg ca 1 

' 

evolution of this time consuming process. 

. . . . . . , ar code technology for collecting the 
Robotic systems ut1hze computer mte1 taces and b 
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medications jn a secure ern·ironmem on 1he nursing units. Tne nurses ge:- !.:1e!najomy o 

medjcations for the patients out of the amomat.~d dispensiTif cabinet ·"'his Iype u::prJces.s 

removes much of the control of medications ff not sel up appropri:m:ly. Te.:hnologjcal 

ad,·ancements in the automated dispensing cabinets are available to ensure prope: c.:inrrvl s.:1d 

safiet-. , Tl · . - - . · h i-.. ••1 ·, . 0 r ..... ,,, cah~D·"' in ni:>l a low th~ ~y. 1e most s1gmt1cant satety advancem::::nt 1st .e a.,11,y · ui,,.. ~ 1 N, ' · 

remo,,al f ct· . , d. · .. 0·, ,..-r , • .,., he''f! !"'--.,·iewd bv a o a me 1cat1on by a nurse. betore the me 1cat1on ~): t . ll•~ ~ " ' · .. • • 

h 1.,., .:-\ ' \11-~n l' tl·11· 7 ""·1 p a . . . . . -l." ... . i , fl , r v·a,"'e ' J'Jv). ,, . ........ _ ... ~ 
rmacist (ASHP, Safe Use of Automated D1spens111g Mcuh.:ar.-.1,. ~ t · ::, 

appro . . , i ~"' ·(\I othl)usin:2 th;:- m;.xfa.arions in 
Pnately, this function can allow for all the satcty an, c.~ •1th , · -

' \.. . ·'-e nn:, jq., the ce1 . . . , , . . l ... 1edi~1tions an11 t:it,,e in lu ... ,- • ~ 
ltral pharmacy and with the convcmcncc ot h~'\\ mg th. n 

Units. 
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Each nursing unit requires stock of controlled subst . 
. ances for pam control and medications 

for minor procedures performed by the physician in the patient Fl 
room. oor stock should be 

limited to what is needed on the nursing unit. The floor stock sh ld b · . 
ou e reviewed on an ongoing 

basis to ensure only required medications are currently stocked on th fl A e oor. utomated 

dispensing cabinets can also used to manage controlled substances and oth fl k. er oor stoc items 

(ASHP, Technical Assistance Bulletin 1980). 

The hospital currently utilizes a central fill process for the majority of the medications 

needed for the hospitalized patient. A robotic system is used for the collection of this medication 

supply. The use of this technology has decreased the manual picking down to approximately 10% 

:1 of the total supply delivered. A daily quality assurance process is in place to make sure the 

robotic system is accurate in its process. The robotic technology has also allowed for the 

I redistribution of pharmacist and pharmacy technician resources to other more cognitive 

functions. The hospital also has nineteen automated dispensing cabinets that are used on the 

nursing units to manage controlled substances and floor stock items. Currently the hospital is not 

utilizing the control function of the automated dispensing cabinet. A review of medications that 

I 
I• ,. 
l 

I 

are being removed without pharmacist review needs to be conducted on an ongoing basis. 

p . 1· · t the removal of a routine rocess improvements need to be put into place on how to e imma e 

d. . . . . . . th t nnot be taken out of the 
me ication without pharmacist review. A llstmg of med1catwns a ca 

l · d · · 1 · nary team and approved 
automated dispensing cabinet needs to be developed by a mu ti- iscip 1 

b . . 11aoino basis by a pharmacy 
ya medical staff committee. Floor stock items are reviewed on an° O 0 

com . . . . for addition to floor stock. One 
mittee. This committee also reviews all new 1equests 
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. vement identified 1s to add a nurse representative t th . 
unpro o e committee to bring nu . . rsmg 

ective to the committee. persp 

MEDICATION PREPARATION 

INTRA VENOUS MEDICATIONS 

The preparation of sterile intravenous medications is an im rt 
po ant part of the medication 

Control system. The pharmacy is responsible for assuring the that all ste -1 · t n e m ravenous 

medications are free from microbial contamination, free from unacceptable levels of particulate 

matter contamination, correctly prepared, and properly labeled (ASHP, Technical Assistance 

Bulletin 1980). The Joint Commission requires the pharmacy to prepare all sterile medication, 

intravenous admixtures or other medications unless it is an emergency situation or the 

It medication has a short stability after being prepared (JCAHO, Standards 2005). The 

centralization of the process decreases variability from nurse to nurse in the complex process of 

admixing sterile medications. The processes are usually set up to have a specially trained 

pharmacy technician prepare the medication and then have the medication double checked by a 

pham1acist. The preparation also occurs in a much cleaner environment in the pharmacy than 

occurs on the nursing unit. In the pharmacy there is an area dedicated to sterile medication 

preparation. The use of a laminar air flow hood is the standard. This type of hood allows for 

clean air flow across the surfaces of the products which decreases the chance of microbial 

cont · . . d St 1 Pharmacopeia has recently ammation during the admixing process. The Umte a es ' 

Upd . . ·ct 1· that need to be adhered to for 
ated Chapter 797. These new revisions are very ngid gm e mes 

C0111pr · I } cy iance when these products are prepared m t 1e P 1amrn · 

T . . . ·1 medications in the phamrncy. Then~ 
he hospital prepares the vast maJonty of the sten e 
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ouple of patient care umts m the hospital that prepa 

are a c re some of their sterile med· t· . tea 10ns m 
. areas These areas are the labor and delivery unit em 

thetr . , ergency room and th ' e neonatal 
. t nsive care unit. The conversion for sterile medication pre f 
111 e para 1011 to the phannacy was 

. ·t"ated for the labor and delivery unit in the Summer of 200S F 1. . 
1nI 1 · ma implementation issues are 

beina finalized. The emergency room has just initiated the process im . 
o provement plannmg 

Process for this change and is planned to start implementing in December of ZOOS Th , e neonatal 

intensive care unit will begin the pla1ming process in the first quarter of 2006_ 

UNIT DOSE MEDICATIONS 

Studies have established unit-dose drug distribution systems reduce the incidence of 

medication errors (Cohen, 1999). This type of system is built to provide double checks in the 

process to increase the likelihood that errors will be caught. For example, the majority of the unit 

dose preparation is done by a pharmacy technician. Their work is then inspected by a pharmacist 

before the product is allowed to be used for patients. Even though unit dose systems may vary to 

a slight degree from hospital-to-hospital due to specific needs, the unit dose system should 

include four basic fundamentals. First, medications are contained in a single unit or unit dose 

package. This can take the form of one tablet in a small plastic package or a liquid in a small cup 

· h · · d · · t fi m1 extent as wit a paper hd. Second, medications are dispensed m ready-to-a mmis er 0 

po 'bl . . h h y where specially trained 
ssi e. This process centralizes product preparation tot e P annac 

staff 1 f doses is provided to or 
perform this function. Third, only a twenty-four hour supp Y 0 

avail b . . . f roduct availability to only what is 
a le at the patient-care area at any time. The hmitatton ° P 

needed . medication will be given in e1Tor. 
In a sho11 segment of time decreases the chance that a 

· f the current 
Fourth . . . . d 102r1phics and a ltst o 

'a patient medication profile contammg patient en °' 
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d. cations the patient is rece1vmg should be maintained b 

me I y the phannacy (ASHP T h . 
, ec meal 

. tance Bulletin 1980). 
ASSIS 

The hospital has been utilizing a unit-dose system D 
or many years. Even though this 

cept has been deployed for the majority of medications d' d 
con ispense ' there are some areas that 

in need of refinement. The liquid medications were being d' d 
are ispense to the floor in sixty 

milliliter bottles when most of the doses were five milliliter doses An · ·t· 1 . 
· m1 1a step was taken m 

the Summer of 2005 to improve this process. We are now encountering implementation 

challenges with more five milliliter doses in the system. One of the challenges is to identify a 

label that is capable of adhering to the container that has been chosen for this process. The label 

options are limited because the label has to be able to have a bar code printed on it. The other 

challenge is around monitoring of the expiration of these items. Once the medication is removed 

from the manufacture's package, it is only stable in the unit dose package for six months. This 

shorter expiration time frame and larger number of items to evaluate required additional process 

improvements to the expiration date checking process in place in the pharmacy. A small number 

of injectable medications are being dispensed to the nursing units that require some preparation 

by the nursing staff that should be performed by the pharmacy. An evaluation of these 

medications needs to be completed and preparation of them be done in the pharmacy. 

Labeling 

. . he chance a medication error 
Names of medications that look or sound ahke mcreases t 

Will o . . ects 1999). The Food and Drng 
ccur (National Coordinating Council, ElTor-Prone Asp 

A . . . roval process. They 
dmini t . · d : a the medication app 

s ration attempts to minimize this problem mm::, 
. f s that are not 
Interface . . . . . '. h the development o name. 

With patient safety orgamzat1ons to assist'~ it 
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blemaric (Manasse and Thompson, 2005). Even though th 

pro ese processes exist, there are still 

blems that arise or there are medications that have beco . 
pro me available before this focus on the 

ne of the medication. An example of two medications that ca .1 . 
nm n eas1 y be mixed up are 

hyralazine and hydroxyzine. Both can be given by the oral and i · t bl . . 
nJec a e route of admm1stration. 

Common dosages for both medications are 10 mg, 25 mg and 50 mg s· b h . . 
' · mce ot med1cat1ons 

have similar dosages, the dosage does not provide a distinguishing characteristic of the two 

medications either. A common cause of name mix-ups occurs when the practitioner confronted 

with a poorly written order may see the name with which they are most familiar with and may 

overlook any evidence to the contrary. Human factor experts classify this as confirmation bias 

(Cohen, 1999). Computer systems can reduce the risk of drug mix-ups by being programmed to 

provide prompts to staff when a look-alike or sound-alike danger is present. To get to the point of 

programming a computer system with this information, first an extensive evaluation of the 

current medications on the formulary in comparison to the literature of look-alike and sound­

alike problems needs to be performed. Then strategies need to be developed to help prevent these 

errors from occurring. 

The hospital has developed a look-alike and sound-alike medication policy. This policy 

id t'fi . . bl . and contains the strategies en 1 1es medications on fommlary that may be pro em-prone 

c . . . fi . blems with look-al ike and 
unently bemg utilized to help prevent mix-ups. Surveillance 01 pro 

sou . . . . a basis. This role has been assigned 
nd-ahke medications needs to be completed on an ongom0 

t ' units across the medical center and 0 a single pharmacist. Since medications are stored on man) 

admi . . . . . a . a surveillance and process 
nistered pnmanly by nurses, I beheve that this 0000m0 

. o This small multi-
1111provement in this area should also include a member from nursm0 

• 



I 
I 

! 
I 
I , Evaluation 35 

. . 1. nary team needs to develop a process to continuall 1 d1sc1p 1 y eva uate this hazard d 
an a process for 

·ng the policy is being implemented at the hospital ensur1 . 

Human factors can play a significant role in errors asso · t d . 
. cia e with labeling of 

medications (Manasse and Thompson, 2005). The way infonn f . . · 
a ion Is displayed on a label could 

l d to errors. There should be collaboration among health care e: . ea pro1ess1onals, health 

Organizations, patients, and the industry to facilitate the design of packa · (N . gmg at10nal 

Coordinating Council, 1998). Tall-man lettering is a principle to minimi·ze m ct· t· e 1ca 10n errors. An 

example of a mix-up has occurred many times between dopamine and dobutamine. Both of these 

injectable agents can be used for similar reasons but have different characteristics and dosages. 

Tall-man lettering has been employed by the manufacturers of these medications due to Food and 

Drug Administration requirement. When purchased, the labeling for these agents are displayed as 

DOPamine and DOBUtamine. The capitalization of a part of the word draws more attention to 

the name of the medication and helps prevent medication errors. Newer computer technology has 

the capability of incorporating tall-man lettering into the system so this type of differentiation can 

be built into the many steps of the medication use system. For example, CPOE and pharmacy 

computer systems can have the formulary listing built with tall-man lettering to help prevent the 

wrong medication from being picked from the medication listing at the time of order entry. The 

m d' . . . . . d l Id ontain tall-man lettering 
e ication information on the medication adm1rnstration recor 5 10u c 

as Well . d' tion Unit-dose packaging 
to assist the nursing staff in selecting the correct me ica · 

equ · . a onto the package prepared 
IPment now has the capability of incorporating tall-man lettenn~ 

by a hospital. 

. t label all products 
A . . . dication en-ors is o , 

nother less complex labelmg issue to prevent me 
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d. tely after they are removed from the original cont . . 

i!l1111e ta amer. This concept m. h . 
. . ig t sound simple 

c: rtunately it 1s a step that 1s frequently bypassed by 
but un10 nurses to save time L b 1· 

· a e mg the new 
. er will prevent mix-ups in giving the wrong medicatio t . 

contain n o a patient. The operating room 

. rea that has generally not implemented the practice oflab r . . 
is an a e mg items immediately upon 

val from the original container. Many operating rooms do not h d' . 
rerno ave irect pharmacist 

. volvement (ASHP, Surgery and Anesthesiology 1998). The Joint Com · . 1 1Il miss10n 1as made the 

labeling of all medications in the operating room after removal from the original container a 

National Patient Safety Goal for 2006. 

The hospital has an informal process for reviewing medications that may be mixed up due 

to labeling similarities. This process has improved over the last several years, but needs further 

refinement by developing a small team to be responsible for this review. The team needs to have 

a good understanding of the human factor principles in this area and should evaluate new 

medications brought into the system. The phannacy computer system, the automated dispensing 

cabinets, and the unit dose packaging equipment now all have tall-man lettering capabilities. 

None of the systems have been developed at the hospital to include this information to assist 

with making the system safer. This process improvement needs to take place in the next six 

month M · · 1 labeled in the phamrncy. s. ed1cations removed from the original container are a ways 

Nursi . I · f medications prepared on the 
ng staff however bypass this process at times. An ana ysis 0 

Patie t f dications this could be 
n care units should be completed to evaluate what types O me 

b l th se medications 
occurrin . l repare and la e o 

g with and develop a process improvement P an to P 
. . the patient care 
in the ce · · n adnuxture on 

ntral pharmacy. The review of intravenous medicatio ' 
l . I d that these two 
tnits Will . l d a propriate y an 

Yield the majority of items that may not be iabe e ' p 



· Evaluati 37 . should be done simultaneously. A perfonnan . on 
evaluations ce improvement team n d 

ee s to be 
. h d to meet the 2006 National Patient Safety Goal fi 1 b . 

establtS e or a ehng of medications in the 

operating rooms. 

Recently, the decision to change the process for flushin . t 
g Ill ravenous catheters was 

. 1 mented. Historically, the nursing staff member would draw u tl . 
1mP e P le mtravenous catheter 

fl h from a stock bottle and then flush the catheter. Many times these . 
us syringes were not labeled 

with the contents of the syringe. The decisions was made to purchase the solution for the 

intravenous catheter flush in a prefilled syringe. This product is already labeled and bar coded 

from the manufacturer. It is estimated that over 90,000 of these prefilled syringes will be used 

annually at the medical center. This one change will significantly decrease the number of 

medication containers not properly labeled at the medical center each year. 

MEDICATION PROCUREMENT 

READY TO USE PRODUCTS 

When medications are purchased from the manufacturer in the most ready-to-use fonn 

possible, medication errors are decreased (Manasse and Thompson, 2005). This has even greater 

import · . E ti gh pharmacies have double ance m the area of sterile intravenous admixtures. ven 1ou 

check t . . d' process periodically. sys ems m place, mistakes are still made m the compoun mg 

Ma e: h ti are mass producing nt1iacturers take a lot of the human factors out of a process w en 1ey · -

rnecticati . ss in lace to ensure the integrity 
ons. They also have a rigorous quality assurance proce P 

of the e of ready-to-use fonns of 
product produced. Michael Cohen recommends the purchas . 

. . b ~ino made 111 
sterile intrav ase the chance of errors c; ::, 

enous admixtures whenever possible to decre 
the Pre 

Paration Phase (Cohen, 1999) 
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11.ir ny of the pro ucts use at the hospital come p . . 
1Vla remixed In a ready t 

. l - o-use fonnat. There 
1 . s not any process m p ace to do a reassessment 

O 
h 

current y I n a sc eduled basis to se ·r 
et products 

b ome available in ready-to-use fonnat from a manufa t . . 
have ec c urer. H1stoncally, cost was a key 

. . maker on whether we would carry a ready-to-use form t f . . 
dec1st0n a o a med1cat1on versus the 

acy admixing and labeling the item. As the focus on safety d h kn 
phann an t e owledge of human 

r. tors principles evolve less weight should be placed on cost and mo .. . 
1ac re on sa1ety when makmg 

fonnulary decisions (Cohen 1999). 

There is no doubt that pharmacists have opportunities to improve the processes in which 

they work to decrease medication errors around the order processing and dispensing arenas. It is 

important to note that the greatest impact on improving medication safety is by making 

improvements in way physicians prescribe medications. The second greatest opportunity for 

improvement in the medication use system is in the nursing administration area. Benjamin (2003) 

calculated that approximately thirty-eight percent of all the medication errors that occur in 

hospitalized patients occurs during the medication administration process. 

MEDICATION ADMINISTRATION 

P · b · ·ther blunt or sharp. The rocesses in health care systems have been descnbed as emg et 

blunt d d 1 · before the service is en deals with all the processes surrounding health care e ivery 

direct! d 1 · ery system is the point 
Y administered to the patient. The sharp end of health care e iv 

Where c . . . dication use system, nurses are 
are is delivered to the patient. In most cases with the me 

th M ti ?000). The e Profes . d of the system (r ora 1, ~ 
sionals delivering the medications at the sharp en 

basic com . 1sure the patient is receiving the right 
Ponents of administering a medicat10n are to et fi ,~ 

k 1own as the n c. 
medication . . . . . riaht time. These are ' 

With the nght dosage via the nght route at the 0 



f·e: • • Evaluation 40 . onlY partially e 1echve smce not all patients are abl 
Process is e to comprehend th . 

. . e conversation 
nicate back their concerns. The Jomt Commissi . 

or con11nu on recently unpJemented a N t· 
a Iona) 

. Safety Goal around the concept of making sure health . 
patient care providers use two . 

· patient 
. "tiers when administering medications. This goal requires th 
identl e nurse to not only check the 

. t wrist band but also to use a second identifier like verifying th d . 
patien . e ate of birth of the patient 

to ensure they are treating the correct patient. The use of bar code technology can take the 

h man factors out of the process of patient identification. Before medi·cati·o d . . . 
u n a m1mstrat1on 

occurs, the nurse is required to scan the patient bar code located on their identification band 

(Institute of Medicine, 2000). 

The hospital currently has a policy and procedure in place to ensure that two patient 

identifiers are used during the medication administration process. Since the adoption of this 

policy, wrong patient medication errors have still occurred. The hospital is conducting a trial on a 

nursing unit with the scanning of the patient's identification band. Several implementation 

challenges have occurred. New patient identification bands that were able to be printed on 

printers capable of printing bar codes were needed. Once the decision was made for the printer to 

purch h . · d t alized to the admitting ase, t e process for making patient identification ban s was cen r 

depart . . Th ·t identified that the scanners rnent due to the need of these specialized printers. en 1 was 

in the . h atient when the patient was patient rooms did not have long enough cords to reach t e p, 

located at . . ther challenge occurs when the 
a distal pomt from the computer and scanner. Ano 

. . . II th patient did not Patient is l . . . . . . stered. Histonca y, e 
s eeping and an intravenous medication 1s adnum . 

ded identiticanon neect to be . . 1 access to the bar co 
disturbed but now may need to be moved to gau ' 

band. Sea . . re uires additional steps. 
nning of the bar coded identification band also q 
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S me hospitals require a double check by another n e: . 
o urse ior certain high- . k . 

ns or high-alert 
. (ons. This type of double check system has been show . . 

med1ca I n to s1gmficantly decrease the 

f medication errors from occurring (Husch et al 200S) E 
chance o , . ven though this system is 

ft'. tive it would not be practical to have all medication administ r . 
e iec , ra ions undergo this double 

h ck process. It is my assessment that this process should be reserved e: th high . . 
c e ior e -nsk or h1oh 

/;:, 

alert medications. If too many double checks are required, nursing staff may not perfonn this 

process routinely. 

The hospital currently requires a double check with anticoagulants, chemotherapy, insulin 

products, and patient controlled pain pumps. A second nurse is required to verify these 

medications are correct before the medication is administered and to document this verification 

on the medication administration record. Other strategies utilized for high-risk and high alert 

medications are standardizing intravenous medication solutions (Cohen,1999). When the 

medication has a higher concentration than the standard solution, the medication is flagged with a 

special label indicating the concentration. The hospital has a policy on handling investigational 

medications. The pharmacy is involved with the process when an investigational agent is 

utilized. 

BAR CODE TECHNOLOGY 

Th . · ct· tion safety during the e greatest technological process for nnprovmg me ica 

actm · · (Bridue rv!edical, Pros 
in1stration phase is the utilization of a bedside point-of-care system ~ . 

anct C • . band and the ons 2003) · t identification · ' 
· This system works by scanning the patien . 

puter svstem 
ll1edications . . es with the pham1acy com .. 

to be administered. The system then mter fac · 
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fi ·gh Evaluati 42 t make sure the 1ve n ts of medication admin' tr . on 
to check o is ation are occurring If th . 

. . · ere ts 
. in error, the nurse will receive a prompt to inve t' 

something s igate the potential pr bl . 
o em. This tYPe 

virtually provides an independent double check for ll . . 
of system a medications without an h 

Y uman 
. valved. This bedside system has been shown to dee . 

factors in rease medication errors at the time 

dication administration by 65 percent to 86 percent (Neuensch d 
of me wan er et al, 2003 ). Only a 

II Percentage of hospitals currently utilize bedside point-of-cares t h. . 
sma ys ems at t 1s time. 

The hospital was an early pioneer in bedside point-of-care systems a d h b . 
n as een working 

this tecimology for over a decade. Even though the concept has been in practice at the hospital 

for many years, this technology is not utilized throughout the hospital. There are three major 

patient care units not using this technology. The respiratory therapists have recently started to 

utilize this technology when they administer respiratory medications. There have been barriers to 

successful hospital wide success. Some of the barriers have been problems with the technologies 

that occurred over time. Since the process was initiated years ago, there were many problems 

with the early technologies. Some of the problems included computers that did not function 

ro t' I t tern and the bedside u me y. Interface problems occurred between the pharmacy compu er sys 

po· t f II d"cation products either 
in -o -care system. The phannacy did not provide bar codes on a me 1 

durin th fi munication breakd0\\'11S g e irst years of implementation. When problems arose, com 

occurr d b . . These types of problems are 
e etween users of the system and system adm1mstrators. 

d ?00"') Many of cornrno fi . M d. I Lessons Leame - J . • 
n or early adopters of this technology (Bndge e ica ' 

th · t re~olve e ProbJe . . d already starting o :i 
ms pioneers of bar code scanning experience are 

lhelh .. 1Selves. 

1 d. ,J it seem like 
I · cent Y w Even th . 1 I". years, on y ie ough the technologies were Ill pace ior 
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hospital administration was focusing on this technology. The Board of Directors has recently 

made this safety practice a key priority. They have requested ongoing bar coding percentage rate 

information as one of their dashboard indicators. The technologies have recently been updated to 

the newest versions on the market and there are process improvement teams in place working 

through implementation issues. The three remaining units are scheduled to go live on this 

technology in 2006. 

INFUSION PUMPS 

Approximately 90 percent of hospitalized patients receive medications via the 

intravenous route. Intravenous medications have led to considerable patient harm and occur 

frequently (Husch et al, 2005). Smart technology now exists with intravenous medication pumps. 

Smaii technology refers to intravenous pumps that have software programs for checking doses of 

medications against preset limits specific to the.drug. The limits are either soft or hard limits. The 

soft limits provide a warning to the health care professional but are able to be overridden. Hard 

limits will not allow the health care member to program a pump outside this limit (Husch et al, 

2005). Some of the pumps have the capability to collect the data about soft and hard limit 

encounters. The analysis of this data may help with process improvement initiatives for patient 

safety. 

The hospital currently is utilizing older intravenous pump technology without any smart 

software capabilities. There are also several different pump types in place for different types of 

situations. The hospital will be implementing new intravenous pump technology in the next 

eighteen months. The incorporation of a pump with smart technology and the minimization of 

pump types is an important part of the decision making process. 
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Improving the administration system can have a significant impact on improving patient 

safety. Even though the literature identifies this process of the medication use system as the area 

that has the second largest percentage of medication errors, it is important to evaluate all the 

systems in your own hospital for developing process improvement strategies. Internal monitoring 

not only will provide information on what to do in your hospital, it will also take away the excuse 

that this issue does not happen at our hospital because you will have data showing it does 

happen. 

MEDICATION MONITORING 

Ongoing evaluation of the medication use system needs to be done to continually improve 

it. The Joint Commission expects hospitals to evaluate their medication management systems f<?r 

risk points and opportunities for improving safety (JCAHO, Standards 2005). This evaluation can 

be accomplished by the following processes: evaluation of medication errors, evaluation of 

adverse dmg reactions, failure mode and effects analysis, medication use evaluation, and the 

development of a quality assurance program. 

MEDICATION ERRORS 

Medication errors can take on many forms and be caused by virtually anyone working in 

the medication use system. Medication errors encompass both errors that are made but do not 

actually reach the patient and errors that result in incorrect administration of a medication to a 

patient. Medication errors can be categorized into the general categories of prescribing, 

dispensing, medication administration, and patient compliance errors. Prescribing errors can be 

due to incorrect dmg selection, dosage, route of administration, rate of administration or illegible 

,{f' · d ' t' dosaoe or dosa0 e fonn is ~ handwriting. Dispensing errors occur when the mcorrect me 1ca 1011, ::> , ::> 
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prepared and dispensed to an incorrect patient. Administration errors can include the patient 

receiving the incorrect medication, dosage, at the wrong time or via the wrong route. An error of 

omission occurs when a patient does not receive a medication they are intended to get. 

Inappropriate patient behavior regarding adherence to a prescribed medication regimen is also 

considered an error (ASHP, Guidelines on Preventing Med Errors 1993). 

Ongoing performance improvement programs for monitoring medication errors are 

needed. Medication errors need to be identified, documented, and analyzed for their causes in 

order to reduce the chance of their re-occurrence (ASHP, Guidelines on Preventing Med Errors 

1993). Typical reporting processes for medication errors only capture a small percentage of the 

en-ors that actually occur (Institute of Medicine, 2000). The number of errors reported is not as 

important as the evaluation and follow-up to the medication error. It is also important to 

understand that the evaluation of the error is much more labor intensive than the generation of 

the medication error report. Being able to do a good analysis also requires good information on 

the events that surrounded the error (Institute of Medicine, 2000). 

The hospital has had a medication en-or reporting system in place for many years. When a 

medication error occurs, the person identifying the error is responsible for documenting the error 

and submitting that to their supervisor. The supervisor in the area is to review the error and take 

con-ective action if necessary. The report then goes to the pharmacy for evaluation and 

documentation into a database. On a monthly basis, each unit receives a description of the errors 

that occun-ed in that particular area. The error reporting and analysis system has the infrastrncture 

needed for a successful program. There may not be enough resources working on the analysis of 

the en-or data and process improvement fonnulation. It is very difficult to detem1ine how many 
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resources to shunt towards this analysis. The organization should review the entire process for 

medication error documentation and analysis structure to detennine opportunities for developing 

a medication safety team. A medication safety team should include the five following 

responsibilities: building and fostering a safety culture within the organization; improving and 

maintaining effective error reporting systems; reviewing high-risk medications and processes; 

actively engaging practitioners in improving medication use systems; and ensuring regulatory 

compliance to patient safety standards (Manasse and Thompson, 2005). 

ADVERSE DRUG REACTIONS 

Adverse drug reactions are defined as any detrimental response to a medication that is 

undesired, unintended, or unexpected. As defined by the World Health Organization, adverse 

drug reactions exclude events associated with errors while adverse drug events include 

preventable and non-preventable events (Bates et al, 1999) This study by Bates et al evaluated 

risk factors which make patients more prone to adverse drug events. Their findings showed that 

adverse drug event diminishing strategies should be targeted on improving medication use 

systems and not looking for certain high risk patients and then developing processes for those 

groups of patients. A study published earlier provided similar findings (Leape et al, 1995). It was 

felt by the authors that the most appropriate way to decrease adverse drug events was to improve 

underlying systems. The authors felt that the greatest impact in preventing adverse drug events 

was to disseminate knowledge about drugs and to make drug and patient information readily 

accessible at the time it is needed. 

The hospital has a process for collecting adverse drug event information. Once the data is 

collected, it is analyzed and presented to the Pharmacy and Therapeutics Committee. As with 
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review of medication error data, thorough review of the adverse drug event is very time 

consuming. Due to the complexities of the medication use system it is often difficult to identify 

strategies for making improvements in the system. When the strategies are more obvious, 

changes are put into place. For example it has been identified that one of the commonly used 

antibiotics causes low blood sugar in some diabetic patients. This adverse medication event has 

occurred at the hospital. The Pharmacy and Therapeutics Committee recently started to develop a 

policy that ensures that blood sugar monitoring occurs on all diabetic patients receiving this 

antibiotic. This monitoring will catch the potential decrease in blood sugar a patient may 

experience and allow for appropriate action if the event occurs. 

FAILURE MODE AND EFFECTS ANALYSIS 

A failure mode and effects analysis(FMEA) is a tool that can be used to evaluate a system 

before an error has occurred. The FMEA review looks at the various possibilities for failure and 

what are the potential consequences of each (Cohen, 1999) To conduct the FMEA, a 

multidisciplinary team analyzes a process for failure points. These failure points are then further 

analyzed for the types of errors that can occur from the failure point. Once that data is collected, 

each area has a numeric score determined by the group for how frequently the error could occur, 

the seriousness of the error, and how detectable the error is in the system. The numeric scores 

from these areas are combined. The failure points with the highest combined score are 

determined to be the highest priority areas to develop process improvement strategies. The Joint 

Commission requires healthcare organizations to perfonn at least one FMEA each year. In 2004, 

the hospital performed a FMEA on a large portion of the medication use system. The top areas 

·.c · · 11 · ct · t·on orders were reviewed by 
!·.;; identified for process improvement were ensunng a routme me 1ca 1 
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a phannacist before administration, increasing the utilization of bedside patient care system of 

scanning medications before medication administration, and standardizing the medication 

administration record reconciliation process at midnight. The medication administration record 

reconciliation process at midnight is the step by which the nursing staff double check the order 

entry work of the pharmacist. If this is not done consistently and accurately, an important double 

check system is bypassed. 

MEDICATION-USE EVALUATION 

Medication-use evaluation(MUE) is a performance improvement method that focuses on 

evaluating and improving medication-use processes with the goal of optimal patient outcomes. 

MUE may be applied to a medication or class of medications, a disease state or condition, or a 

medication-use process like dispensing or prescribing. There are multiple reasons to select a 

particular MUE: the medication is a high-risk medication; the medication use process affects a 

large number of patients; the medication or medication use process is one for which suboptimal 

use could could lead to a negative effect on patients; or the use of the medication is expensive 

(ASHP, Medication-Use Evaluation 1996). 

There are certain indicators that may help hospitals identify what areas to perform a 

MUE. The adverse drug reaction and medication error reporting systems may provide 

information on medications or systems that are leading to problems. Signs of treatment failures 

like unexpected readmission rates of a particular patient type may identify problems within the 

system. Reviewing phannacist intervention data may point to processes that are in need of 

improvement. This data is collected by pharmacists when they intervene with decisions made by 

il a physician to improve patient care. Reviewing the requests to use medications not approved 

b 
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through the formulary process and reviewing patient dissatisfaction surveys may also provide 

information on what areas to conduct a MUE (ASHP, Medication-Use Evaluation 1996). 

Some common pitfalls may be ecnountered when conducting a MUE. It is important to 

ensure there is adequate authoritative support of the MUE process. A process that does not have 

medical staff or formal organizational support is likely to be unsuccessful. The MUE needs to be 

clearly developed with details on who will develop criteria, who will communicate with other 

departments, who will collect and analyze the data. Without the delineation of these 

responsibilities it is likely the MUE will stall during implementation. It is important that the 

events of the MUE be well documented and communicated through the appropriate channels. 

Often the MUE will be spearheaded by select individuals or a single department. The MUE 

should be developed through an interdisciplinary consensus process. This type of process will 

assist in making sure the MUE is accepted by the key departments affected and will assist in 

gaining the support of process improvement plans that are derived from the MUE. Another 

common pitfall is the lack of follow through on the MUE. A one time study conducted and a one 

time process improvement implemented is often not adequate. Assessment of the actions put into 

place should be done as well and action plans readjusted as necessary to achieve the patient care 

improvements (ASHP, Medication-Use Evaluation 1996). 

The hospital works on multiple MUE projects on an ongoing basis. We encounter many 

of the pitfalls identified above as well. It seems like there are too many initiatives that are being 

conducted that it is difficult to remain focused and follow a process through to completion. The 

process is also very time consuming due to the number of individuals involved in the process and 

t. the number of patient care areas to implement the process improvement. Otlen the process 
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improvement is completed and then the staff is educated but ongoing assessment is not done to 

ensure the process improvement is successful or compliance to the new procedure. 

QUALITY ASSURANCE 

Each pharmacy should have an ongoing quality assurance program in place (Gray et al, 

2004). This program should look at important aspects of the medication use system to detennine 

the accuracy of the functions being performed and to identify opportunities for improvement. 

Cohen (1999) describes the importance of an ongoing quality assurance program around the 

preparation of intravenous medications. Often the preparation of these medications requires 

multiple calculations, multiple manipulations, and the utilization of equipment to make the 

medication. Due to the complexity and the potential for patient harm, Cohen feels this is an area 

that should have an ongoing quality assurance program. 

The quality assurance program in place in the pharmacy needs to be improved. The 

monitors have been used for many years and most do not yield significant value in assessing 

critical components of the pharmacy operations. For example, one monitor is to ensure that the 

freezer temperature monitoring document is changed every Wednesday of the week. The freezer 

actually has an audible alarm that goes off when the freezer temperature goes outside a 

predetennined range. Monitoring the changing of the monitoring document is more a 

bookkeeping quality assurance than being important in a critical component of the pharmacy 

operation. There has been limited process improvement derived from any of the monitors for 

several years. This fact alone provides evidence that the current systems being monitored are 

working adequately and it is time to monitor other aspects of the operation (Gray et al, 2004). 

The process of reviewing medication errors, adverse drug reactions, perfonning MUE, 
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and an ongoing quality assurance program should provide a hospital with data in which to target 

process improvement strategies. The complexity of the processes and the volume of data may 

make it difficult to detem1ine what areas to work on first. It may also be difficult to focus on an 

area until adequate process improvements have been realized. 

CONCLUSION 

This study provided an overview of general ideas about improving the safety of the 

medication use system. There is a significant body of literature available pertaining to the 

medication use process. Due to the volume, it was difficult to evaluate all the aspects ofliterature 

in specific areas. As each one of the process improvement ideas is being worked on, a narrower 

review of the literature pertaining to the specific area should be completed to ensure all details of 

the safety stTatcgjcs are identified and reviewed for possible incorporation into the system. 

Tbis· evaluation has provided the groundwork for the process improvement opportunities 

in the me<:b:aLion use system a1 St .A.iexius Medical Center. The major areas to focus 

imprnveme.n~ s_trat.eg)es ,tre i.i1lravei1ous rnedicatiun pumps, full implemenwtion of a bedside 

poillb?f-cur•.:: b.ar ·~:,xling sys~ Ti for m.::Jicatitm administration. decision support systems while: 

pcrformillg pr...:scribi ng 1Y\kr -:·m1y, .. 1nd physician pr1;;prin1ed urdt:rs. These art:as paraiki tl e 
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Implementation challenges will be greater in areas where the changes in the medication 

use system affect more areas than just pharmacy. The physicians have significant power in the 

organization. This power impacts process improvement efforts that affect their daily routines. 

Making changes that impact over six hundred nurses is challenging as well. To be successful in 

perfonnance improvement efforts, a multi-disciplinary approach in developing the plans will 

need to be utilized. The different groups of staff will be becoming much more interdependent on 

each other as patient safety strategies are implemented and performed on an ongoing basis at the 

medical center. 
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