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CHAPTER I 

ESTTRODUCTION 

USA Today (2000) reports medication errors as the eighth leading cause of death 

in the United States; thus, it is a crucial issue in the health care industry. In this study, 

medication errors are defined as any error in the process of prescribing, transcribing, 

dispensing, or administering a drug, whether adverse consequences occur or not (Leape, 

1994). Medication errors are classified as either potential or actual errors. A potential 

error is a mistake in prescribing, transcribing, dispensing, or administering that is 

detected and corrected through intervention before actual medication administration 

(American Society of Hospital Pharmacists, 1993). An actual error is a mistake in the 

medication administration process that is not detected prior to administration. 

An actual medication error can lead to an adverse event, which is an injury 

resulting fi'om medical intervention with no relation to the underlying condition of the 

patient (Kohn, Corrigan, & Donaldson, 1999). One of the more comprehensive studies 

estimates that more than 1.3 million people are injured each year due to adverse events, 

and approximately 180,000 die partly due to these injuries (Brennan et al., 1991). After 

an investigation, approximately 69% of these injuries were the result of errors that could 

have been prevented (Leape et al., 1993). 

The medication administration process within a hospital works as a system to 

produce quality patient care, but errors are often the result of failures in the system's 

design (Leape, 1995). The objective of this study is to analyze the medication 



administration process at XYZ Medical Center (XYZ) and to determine ways to 

significantly reduce medication errors. The medication administration process is defined 

in this study as the process fi'om the point at which the doctor prescribes a medication to 

the point of administration. The process involves physicians, nurses, health imit 

coordinators, pharmacists, technicians, and transporters. The entire medication 

administration process is broken into four sub-processes: ordering, transcription, 

dispensing and dehvery, and administration. Each of these processes and the roles of the 

people involved will be discussed later in Chapter III. 

XYZ Medical Center is a large hospital with approximately 354 beds. When a 

medication error has occurred, an unusual occurrence report is completed. XYZ reports 

both actual errors and potential errors. The medication errors are categorized by the step 

in the process in which they occur and by the type of error. XYZ classifies types of 

errors using the following categories: 

• wrong patient, 

• wrong medication, 

• wrong dose, 

• wrong time/delay, 

• missed dose, 

• illegible order, 

• incorrect order, and 

• improper label. 



Wrong patient, wrong dose, wrong time/delay, and illegible orders are self-explanatory. 

An error classified as a wrong medication is an error in which a patient receives a 

medication different fi-om that on the original order. A wrong medication error should 

not be conflised with an incorrect order, which occurs when the physician makes a 

mistake on the original order. A missed dose is one in which the patient does not receive 

the prescribed medication. An improper label refers to errors that occur in the pharmacy 

when a label has information different fi'om the original order. In the categorization of 

both the steps and the types of errors, "other" events are noted that do not necessarily fall 

into a specific category. 

The medical error reporting system at XYZ is mandatory within the organization, 

but results are not reported to a higher authority. The reporting system is used to improve 

the quality of the medication administration process rather than to place blame on a 

particular person. 

The following chapters present a study in which a solution to reduce medication 

errors was applied at XYZ Medical Center. Chapter II provides a literature review 

explaining the reasons behind common medication errors and possible solutions. Chapter 

III describes the medication administration process at XYZ, and Chapter FV explains the 

problem analyzed in this study. Chapter V presents the methodology and research that 

was conducted. Chapter VI provides conclusions and recommendations for future areas 

of study. 



CHAPTER II 

LITERATURE REVIEW 

Medication errors occur for numerous reasons throughout the medication 

administration process. The following sections provide information about common 

causes of medication errors and solutions that have been used to prevent them. 

Common Causes of Medication Errors 

Medication errors can be the result of human nature and/or a system's design. 

Physicians, pharmacists, nurses, and anyone involved in the medication administration 

process can create an error. Errors can range fi'om simple communication problems to 

lack of knowledge or skills. 

Commimication Barriers 

Commimication barriers can result in medication errors during every step within 

the medication administration process. In many cases, the physicians orally give 

medication orders, which can create errors due to the fact that many drug names soimd 

alike and can be mispronounced (Cohen, 1999). Doctors often write medication orders, 

and the nurses transcribe, by hand, the information. Messy and illegible handwriting, by 

both the physicians and nurses, can result in errors, such as wrong patient, incorrect 

medication, incorrect dose, and/or incorrect route. In addition, some hospitals use 

medication order forms that produce duplicate copies, and handwriting can become very 



illegible through several carbon copies. Many medications have similar names that look 

alike when written. "Name mix-ups accoimt for more than one-third of the medication 

errors reported to the USP MERP" (Cohen, 1999, p. 1.2). Another very serious problem 

involves the use of zeroes and decimal points. For example, .01 mg can be misread as . 1 

mg. Metric and apothecary systems can create errors as well. Cohen (1999) provides an 

example in which a nurse needing 1/200 grain nitroglycerin tablets used 2 x 1/100 grain 

instead. Abbreviations and incomplete orders are also causes of medication errors. For 

example, DPT could be interpreted as Demerol, Phenergan, and Thorazine or Diphtheria, 

Pertussis, and Tetanus (Robertson, 1994). 

Pharmacv Errors 

Approximately 11% of medication errors occur during dispensing (Leape et al., 

1995). Pharmacy errors can be the result of errors by individuals, errors due to a system 

failure, errors due to insufficient supervision or staffing, and other errors (Kelly, 1994). 

Errors in the pharmacy can be classified as wrong drug, wrong dosage strength, and 

wrong prescription label (Barker & Allan, 1994). Pharmacists and technicians often 

misread or make the best guess regarding a prescription order. If the pharmacy is not 

given adequate information about a patient, such as allergies, height, weight, and current 

medications, medications can be dispensed that coimteract with these criteria. In many 

cases, information is not entered into the computer correctly. In one study, 4.2% of 

medication errors were due to the incorrect entry of prescriptions into a computer 

(Boneberg, Kellick, & Pudhorodsky, 1991). If a medication order is entered into the 



computer incorrectly, an incorrect label will be printed unless detected beforehand. If the 

technician does not closely examine the incorrect label against the original order, the 

wrong type or dosage of a medication might be filled. Other errors within the pharmacy 

are due to preparing more than one drug at a time or handling two vials at one time 

(Kelly, 1994). 

Dosage Errors 

Studies by Lesar, Briceland, and Stein (1997) and Leape et al. (1995) indicated 

that most errors are due to incorrect dosages determined in the prescribing step. Lesar, 

Briceland, and Stein (1997) stated that 41.8% of the dosage errors accounted for 

overdoses, and 16.5% of the dosage errors accounted for underdoses. Dosage calculation 

errors can be caused by doing the calculation in one's head and/or not letting someone 

else check the calculation (Kelly, 1994). Incorrect dosages also occur because some 

medications can be taken in different routes, but the different routes require different 

dosages. In addition, allergy, height, and weight restrictions are not always considered. 

Administration Errors 

Even at the point of administration, a medication error could occur (Cohen, 1999). 

In many cases, the nurse takes for granted the fact that the drug has gone through the 

approval of the physician and the pharmacist; thus, the nurse fails to conduct a very 

thorough check of the patient's information and the medication. Errors within the 

administration process include: wrong patient, wrong dose, wrong time, omissions. 



wrong drug, extra dose, improper route or method, wrong rate of flow, unordered drug, 

and duplication of a drug (Pepper, 1994). Administration errors are often the result of 

"inadequate knowledge or skills, failure to comply with policies or procedure, failure in 

communication, and disruptive personal experiences" (Fuqua and Stevens, 1988, pp.l-

17). Lack of knowledge and skills includes lack of information about new drugs and the 

proper ways to administer them. Nurses often fail to follow policy because they have 

found ways that they believe are better than policy, which develop fi'om routine practices 

believed to reduce medication errors (Pepper, 1994). Distractions can cause nurses to not 

be as careful or detailed in their work. If a nurse is very busy, he/she might not be 

available at the intended time of administration. 

Lack of Patient Education 

Cohen (1999) emphasizes that patients must be made aware of the medication that 

is being given to them. The patient should know what the medication is for and how it 

should be administered. The patient should feel fi'ee to ask questions and report any side 

effects (Cohen, 1999). 

Others 

Other factors lead to medication errors as well. The actual packaging of some 

medications is very similar and can lead to confusion. "Some 50 percent of the 

medication errors reported to the FDA and others are directly linked to packaging, 

labeling, naming, and device design" (Cohen, 2000, p. 72). Distractions are a major 



problem at every point in the process. In addition, psychological factors, such as fatigue, 

anxiety, or fear can lead to medication errors. Workers may feel pressured by time if 

work schedules have not been planned appropriately (Cohen, 1999). Lesar, Briceland, 

and Stein (1997) and Leape et al. (1995) indicate that lack of knowledge is one of the 

most common proximal causes behind errors. Lesar, Briceland, and Stein (1997) state 

that lack of knowledge about drugs and drug therapy accoimts for 30% of errors, and lack 

of knowledge regarding patient characteristics and medical history accoimt for 29.2% of 

errors. 

Common Solutions to Reduce Medication Errors 

Because medications errors can be so devastating, many hospitals have made 

serious efforts to improve their processes. Medication errors have been reduced in a 

number of ways, from using the most current technology to simple changes in the 

medication administration process. 

Direct Order Entry System 

The direct order entry system reduces the complexity of the medication 

administration process. The system allows a physician to directly enter the medication 

order into a computer, which can prevent incorrect orders through a menu-driven 

medication ordering process. The medication order is immediately sent simultaneously 

to the pharmacists and the nurses, which results in an elimination of transcription 

problems (Leape et al., 1995). The direct order entry system can also alleviate 

8 



difficulties associated with the method in which the pharmacy receives the medication 

orders, for example a fax machine. The direct order system provides information about 

dosages and frequencies, along with drug interaction and allergy interaction information. 

Direct order entry systems can reduce medications errors at all stages of the medication 

administration process (Kohn, Corrigan, & Donaldson, 1999). 

One study estimated cost savings attributable to preventable adverse drug events 
(ADEs) at more than $4,000 per event. Direct savings from reduction of ADEs 
were estimated to be more than $500,000 annually at one teaching hospital, with 
an overall savings from all decision support interventions related to order entry of 
between $5 to 10 million per year. A computerized system costing $1 to 2 inillion 
could pay for itself in three to five years, while preventing injury to himdreds of 
patients each year. (Kohn, Corrigan, & Donaldson, 1999, p. 165) 

Bar Coding 

Bar coding has helped reduce medication errors tremendously. Bar coding 

matches "medication orders, medications prepared and dispensed, medications 

administered, and patients for whom medications are intended" (Bates et al., 1996, pp. 

747-751). By using a bar coding system, a nurse uses a handheld scanner to scan both 

the medication and a patient's wristband prior to administration. The bar coding system 

ensures that the right medication is being administered to the right patient. 

Pharmaceutical Involvement 

Leape et al. (1999) and Kohn, Corrigan, and Donaldson (1999) state that direct 

pharmaceutical involvement reduces medication errors. Because the variety and 

complexity of medications continue to grow, nurses and physicians often cannot keep up 

with the new information. If a pharmacist conducted "roimds" with the doctor, he/she 


