Per your request, this document contains a copy of the Medication Administration Error Reporting Survey. This survey is designed to assess nurses’ perceptions of why medication errors occur, why they are not reported, and the extent to which medication errors are reported.  

I have included a bibliography outlining our publications in the area of medication administration error reporting; reference #7 details the psychometric properties of the survey.  Publication #2 below discusses some preliminary work we conducted with pharmacists.  We have not addressed physicians’ perceptions of medication errors.
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Medication Administration Error Survey

The purpose of this survey is to seek input, based on your clinical experience, from the head and staff nurses on the occurrence and reporting of medication administration errors and the extent to which errors are reported on your unit.  This survey will take approximately 5 - 10 minutes to complete.  All responses will be kept strictly confidential. Thank you for your time and cooperation!

Definition of Medication Administration Errors (MAEs):  For the purposes of this survey, MAEs are defined as errors related to the actual ingestion, injection or application of individual medication doses (e.g., wrong method of administration, wrong patient, wrong additive).

A.  Reasons Why Medication Errors Occur On Your Unit.  Please circle the number that best reflects the extent to which you agree that the following reasons contribute to why medication errors occur on your unit.
	
	Strongly

Disagree
	Moderately

Disagree
	Slightly 

Disagree
	Slightly

Agree
	Moderately

Agree
	Strongly Agree

	
	
	
	
	
	
	

	1. The names of many medications are similar.

	1
	2
	3
	4
	5
	6

	2. Different medications look alike.

	1
	2
	3
	4
	5
	6

	3. The packaging of many medications is similar.

	1
	2
	3
	4
	5
	6

	4. Physicians' medication orders are not legible.


	1
	2
	3
	4
	5
	6

	5. Physicians' medication orders are not clear.


	1
	2
	3
	4
	5
	6

	6. Physicians change orders frequently.

	1
	2
	3
	4
	5
	6

	7. Abbreviations are used instead of writing the orders out completely.

	1
	2
	3
	4
	5
	6

	8. Verbal orders are used instead of written orders.

	1
	2
	3
	4
	5
	6

	9. Pharmacy delivers incorrect doses to this unit.

	1
	2
	3
	4
	5
	6

	10. Pharmacy does not prepare the med correctly.

	1
	2
	3
	4
	5
	6

	11. Pharmacy does not label the med correctly.

	1
	2
	3
	4
	5
	6

	12. Pharmacists are not available 24 hours a day.

	1
	2
	3
	4
	5
	6

	13. Frequent substitution of drugs (i.e., cheaper generic for brand names).

	1
	2
	3
	4
	5
	6


	
	Strongly

Disagree
	Moderately

Disagree
	Slightly 

Disagree
	Slightly

Agree
	Moderately

Agree
	Strongly Agree

	
	
	
	
	
	
	

	14. Poor communication between nurses and physicians.

	1
	2
	3
	4
	5
	6

	15. Many patients are on the same or similar medications.      

	1
	2
	3
	4
	5
	6

	16. Unit staff do not receive enough inservices on new medications.

	1
	2
	3
	4
	5
	6

	17. On this unit, there is no easy way to look up information on medications.

	1
	2
	3
	4
	5
	6

	18. Nurses on this unit have limited knowledge about medications.

	1
	2
	3
	4
	5
	6

	19. Nurses get pulled between teams and from other units.

	1
	2
	3
	4
	5
	6

	20. When scheduled medications are delayed, nurses do not communicate the time when the next dose is due.

	1
	2
	3
	4
	5
	6

	21. Nurses on this unit do not adhere to the approved medication administration procedure.

	1
	2
	3
	4
	5
	6

	22. Nurses are interrupted while administering medications to perform other duties.

	1
	2
	3
	4
	5
	6

	23. Unit staffing levels are inadequate.

	1
	2
	3
	4
	5
	6

	24. All medications for one team of patients cannot be passed within an accepted time frame.

	1
	2
	3
	4
	5
	6

	25. Medication orders are not transcribed to the Kardex correctly.

	1
	2
	3
	4
	5
	6

	26. Errors are made in the Medication Kardex.

	1
	2
	3
	4
	5
	6

	27. Equipment malfunctions or is not set correctly (e.g., IV pump).

	1
	2
	3
	4
	5
	6

	28. Nurse is unaware of a known allergy.

	1
	2
	3
	4
	5
	6

	29. Patients are off the ward for other care.
	1
	2
	3
	4
	5
	6



B.  Reasons Why Medication Administration Errors Are Not Reported On Your Unit. Please circle the number that best reflects the extent to which you agree that the following reasons contribute to why errors are not reported on your unit.

	
	Strongly

Disagree
	Mod.

Disagree
	Slightly 

Disagree
	Slightly

Agree
	Mod.

Agree
	Strongly Agree

	30. Nurses do not agree with hospital's definition of a medication error.

	1
	2
	3
	4
	5
	6

	31. Nurses do not recognize an error occurred.

	1
	2
	3
	4
	5
	6

	32. Filling out an incident report for a medication error takes too much time.

	1
	2
	3
	4
	5
	6

	33. Contacting the physician about a medication error takes too much time.

	1
	2
	3
	4
	5
	6

	34. Medication error is not clearly defined.

	1
	2
	3
	4
	5
	6

	35. Nurses may not think the error is important enough to be reported.

	1
	2
	3
	4
	5
	6

	36. Nurses believe that other nurses will think they are incompetent if they make medication errors.

	1
	2
	3
	4
	5
	6

	37. The patient or family might develop a negative attitude toward the nurse, or may sue the nurse if a medication error is reported.

	1
	2
	3
	4
	5
	6

	38. The expectation that medications be given exactly as ordered is unrealistic.

	1
	2
	3
	4
	5
	6

	39. Nurses are afraid the physician will reprimand them for the medication error.

	1
	2
	3
	4
	5
	6

	40. Nurses fear adverse consequences from reporting medication errors.

	1
	2
	3
	4
	5
	6

	41. The response by nursing administration does not match the severity of the error.

	1
	2
	3
	4
	5
	6

	42. Nurses could be blamed if something happens to the patient as a result of the medication error.

	1
	2
	3
	4
	5
	6

	43. No positive feedback is given for passing medications correctly.

	1
	2
	3
	4
	5
	6

	44. Too much emphasis is placed on med errors as a measure of the quality of nursing care provided.

	1
	2
	3
	4
	5
	6

	45. When med errors occur, nursing administration focuses on the individual rather than looking at the systems as a potential cause of the error.
	1
	2
	3
	4
	5
	6


C.  Percentage of Each Type of Error Reported on Your Unit.  Based on your experience, please circle the number that best represents what percentage of each type of medication error you believe is actually reported on your unit.
	
	Percentage Reported

	
	

	Types of Non-IV Medication Errors
	0 - 

20
	21- 

30
	31- 

40
	41 - 

50
	51 - 

60
	61 - 

70
	71 - 

80
	81 -

90
	91 - 

99
	100

	46. Wrong route of administration

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	47. Wrong time of administration


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	48. Wrong patient


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	49. Wrong dose


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	50. Wrong drug

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	51. Medication is omitted


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	52. Medication is given, but has not been 
ordered by the physician


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	53. Medication administered after the 
order to discontinue has been written


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	54. Given to patient with a known allergy

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Types of IV Errors
	
	
	
	
	
	
	
	
	
	

	55. Wrong method of administration


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	56. Wrong time of administration

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	57. Wrong patient


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	58. Wrong dose

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	59. Wrong drug

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	60. Medication is omitted


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	61. Medication is given, but has not been ordered by the physician

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	62. Medication administered after the 
order to discontinue has been written

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	63. Given to patient with a known allergy 


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	64. Wrong fluid

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	65. Wrong rate of administration
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10


66. Based on your experience, what percentage of all types of medication errors, including IV and non-IV medication errors are actually reported on your unit (please circle one)

	0 - 20%
	21 - 30%
	31 - 40%
	41 - 50%
	51 - 60%
	61 - 70%
	71 - 80%
	81 - 90%
	91 - 99%
	100%


To assist  in data analysis and interpretation of the survey results, we would appreciate if you would provide us with the following information--Please circle the number that best represents you and your unit.

67. Does your nursing unit use the unit-dose system?


1.  Yes

2.  No

68. What model of nursing practice is used?


1.  Team
2.  Primary 
    3.  Other, please specify ______________________

69.  What is your nursing education?  (Circle all that apply)




1.  LPN

2.  Diploma
   3.  ADN
  4.  BSN
5.  Masters degree in nursing



70.  What other non-nursing degrees, if any, do you have?


Please specify  ____________________________________________

71. What is your current position on your unit?


1.  Staff Nurse
    2.  Head Nurse/Other Administrative
     3.  Other, please specify ______________


72. How often do you administer non-IV medications?

1.  Never
2.  Rarely
3.  Occasionally

4.  Frequently


73. How often do you administer IV medications?


1.  Never
2.  Rarely
3.  Occasionally

4.  Frequently


74. Are you employed full-time or part-time in your current position in this institution?

1.  Full-time
2.  Part-time


75. What is the average number of times you float between units per month?

0
1
2
3
4
5
6
 7
8
9
10
11+


76. How many different units do you float between in a year?

1
2
3
4
5+
Not applicable, I do not float between units

77. Type of nursing unit to which your responses apply (CHOOSE ONLY ONE RESPONSE):


1.  Medical

6.  LTC/SNF

11.   PICU


2.  Surgical

7.  CCU

12.  Psychiatry/Mental Health


3.  Medical/Surgical
8.  ICU


13.  Float Pool Nurse


4.  Obstetrics

9.  MICU

14.  Other, please specify ________________


5.  Pediatrics

10.  SICU

Do you have any suggestions for improving the current system for monitoring medication errors?

Please return the completed survey to the location designated by your head nurse.  Thank you again for your participation in this survey.
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Abstract


Preventing medication administration errors (MAE) represent a central focus of hospital’s quality improvement and risk management initiatives.  Because the identification and reporting of MAEs is a non-automated and voluntary process, it is essential to understand the extent to which errors may not be reported.  This study reports the results of two multi-hospital surveys in which over 1300 staff nurses in each survey estimated the extent to which various types of non-IV and IV-related MAEs are actually being reported on their nursing units.  Overall, respondents estimated that about 60% of MAEs are actually being reported.  Considerable differences in estimated rates of MAE reporting were found between staff and supervisors working on the same patient care units.  A simulation based on actual and perceived rates of MAE reporting is presented to estimate the range of errors not being reported.  Implications regarding the reliability, validity and completeness of MAEs actually being reported are discussed.    


Background


Medications are an integral part of treatment for patients in acute care settings.   Many inpatients are older adults with multiple chronic and acute illnesses who require highly individualized and frequently complex combinations of drugs, dosages and administration schedules.  For an inpatient care unit, total annual doses of medications being administered can easily exceed 100,000.  For example, assuming an average daily census of 15 patients who are receiving an average of seven different medications three times per day, over 114,000 doses per year could be delivered on one patient care unit alone.  These 114,000 doses will be given at several different times of the day, by different levels of nurses with changing staffing levels and skill mix caring for a fluctuating number of patients with highly variable illness severity.  There are not only many different nurses, but in some settings also many different physicians and pharmacists involved in the patients’ medication management.  Thus, it is not surprising that medication-related errors represent a major concern from both risk management and quality improvement perspectives.


Medication-related errors include both potential as well as actual errors and can be classified into one of several categories, including prescribing errors, monitoring errors, patient noncompliance, dispensing errors and administration (1).  Bates and colleagues conducted a large study of adverse drug events at the New England Medical Center (2,3,4).  Among their findings were that physicians were responsible for approximately 72% of the actual and potential adverse drug events and that 56% of the errors occurred in the ordering stage, 34% in administration, 6% in transcriptions and 4% in dispensing the drugs.  Classen et. al (5) examined adverse drug events at LDS hospital in Utah.  They estimated that only 1% of the events could be attributed directly to administration of the drugs.  Furthermore, medication error rates vary widely across units in the same hospital (3,6) and among institutions (7).  Administration errors occur when the patient is actually or was supposed to have been given the medication.   In the inpatient setting administration errors are generally associated with nursing actions.  The focus of this paper is on the reporting of medication administration errors (MAE) in inpatient settings.


There are two broad categories of MAE.  Errors of commission involve a medication which has been given to the patient.  Examples of errors of commission are directly related to the “Five Rights” of medication administration”:  Right Patient,  Right Drug, Right Dose, Right Time and Right Route, but may also include such things as administration of known allergens.  The second MAE category includes errors of omission.  That is, the patient did not receive a medication which was ordered and dispensed to the patient care unit.  


Medication administration is often viewed as a routine and basic nursing task.  In reality, it reflects a complex interaction of a large number of specific decision and actions (8).  While MAEs are frequently associated with nursing actions, it is important to recognize that actual administration of a drug is the last step in a long and complicated process involving a number of different physicians, pharmacists, nurses, clerical and technical staff.  In addressing the question “Who shares responsibility for failing to adhere to the five rights of medication administration?”, it can be argued that everyone involved in the prescribing, dispensing and administration of medications, the organization’s administrative practices, and it medication delivery system may each play a role (Figure 1).  Some common reasons why MAEs occur include:  nurse fails to identify patient, nurse is interrupted while giving the medication, nurse is uninformed about the patient and/or medication being given, nurse is overworked, patient is not available, physician order is unclear or incorrect, medication or dose dispensed is incorrect, and look alike medications (6, 7, 9, 10, 11, 12, 13).


INSERT FIGURE 1 HERE 


Given the large number of medications and the potential for serious, and in some cases fatal, outcomes, indicators of medication errors are central to most hospital’s quality improvement and risk management programs.  Therefore, it is essential that institutions have effective MAE reporting processes and considerable effort has been made to detect, analyze, and eliminate MAE (10, 11, 14, 15, 16).  In the vast majority of hospitals, outpatient and long-term care settings the MAE reporting process is a non-automated and voluntary activity that is performed within existing time and staffing constraints.


When MAEs are not reported it is more difficult to avoid future preventable errors.  Thus adverse outcomes such as increased morbidity and mortality as well as increased resource utilization will occur.  Without the knowledge gained by analyzing a series of MAEs, it is impossible to separate special cause from common cause errors and to enhance the overall effectiveness of the medication delivery system.  Finally, the lack of high quality MAE data reduces the institution’s risk management capabilities.   


The purpose of this study was to develop and validate a methodology to assess nurse’s perceptions of the extent to which MAEs are being reported.  Because MAE reporting is voluntary and non-automated, we use measures of nurse staff perceptions as one way to check for the potential of MAE under-reporting.  This study addresses two general questions:  1)  To what extent do nurses perceive that MAEs are actually being reported on their patient care units; and 2)  What would be an estimate of the expected or “true” number of MAEs reported if the perceived rates of MAE reporting were accurate?  Thus the first question develops an estimate of MAE underreporting, while the second question uses these perceptions to estimate the number of MAEs that are going unreported.


Methods


Subjects

Nurses in twenty-nine of Iowa's acute care hospitals were surveyed during the spring of 1994 and again in 1996.  Participating hospitals were recruited through The University of Iowa’s Institute for Quality Healthcare (IQH), which promoted the study as one of its quality improvement initiatives.  Individual hospitals were responsible for deciding which units and nurses received surveys.  Some hospitals surveyed each nurse working on each unit whereas others hospitals sampled only particular units or nurses.  Thus, the study employed a non-random convenience sample.  Once completed, the nurses' respective hospitals collected and forwarded the surveys to the IQH for data entry and analysis.  A description of the samples is contained in Table 1.  


A total of 1,384 usable surveys were returned in 1994 from 24 hospital and 1,428 usable surveys were received in 1996 from nurses in 29 Iowa hospitals.  These included 15 rural, 6 rural referral and 8 urban hospitals.  This represents about 16% of Iowa’s rural, 85% of the rural referral and 40% of the urban acute care hospitals.  Both samples contained less than 10% LPN, approximately 70% ADN/Diploma trained nurses, 20% BSN and about 12% advanced degree RNs.  This response distribution approximates the distribution of nurses throughout Iowa.  There were modest differences between the 1994 and 1996 surveys in terms of the relative numbers of nurses from different types of nursing units.  For example, in 1994 18% of the nurses identified themselves as working on medicine units and 12% identified working on combined medicine and surgery units.  In 1996 only 12% of nurses reported working on medicine units while 21% reported working on combined medicine and surgery units.  These differences may reflect the fact that a different group of nurses responded to the 1996 survey and / or due to reorganization, some previously classified medicine units had become combined medicine and surgery units.  In general, both samples reflected all of the major types of nursing units one would expect to see in acute care hospitals.


Survey Instrument

The survey instrument contained questions covering three general content areas: nurses' perceptions of the reasons medication errors occur, reasons medication errors are not reported, and the estimated percentage of medication errors actually reported.  The results of the first two sections of the survey are published elsewhere (13, 17).  This paper focuses on the perceived percentage of MAEs being reported.   In both surveys nurses were asked to estimate the percentage of errors reported on their respective units for specific types of non-IV and IV related errors.  More specifically, they were asked to use a 7-point ordinal scale in 1994 and a 10-point ordinal scale 1996 to indicate the range of MAEs which they perceived to be reported on their patient care units (see Appendix A for the 1996 instrument).  Each point on the scale represented a range of the percentage of MAEs being reported (e.g., in 1994, 1 = 0%-19%, 2= 20%-39%, . . .). The scale was increased from seven points in 1994 to 10 points in 1996 to provide finer increments in the MAE reporting percentage range as represented by the categories (e.g., category 2 = 21-50% in 1994 versus category 2 = 21%-30% in 1996).  In both surveys the scale range allowed respondents to indicate their perceptions of MAEs being reported along the full range of 0% to 100%.  In addition, the 1996 survey used additional items to assess MAE reporting for both non-IV and IV related MAEs.  The specific types of non-IV and IV errors included in this study were: wrong route of delivery, wrong time of delivery, wrong patient, wrong dose, wrong drug, omitted medication, medication administered after ordered to be discontinued, and medication given to a patient with known allergy.  In addition to making estimates of the percentage of errors reported for individual types of errors, nurses were asked to make a global estimate of the total non-IV and IV errors reported on their respective units.  This global estimate used the same 10-point ordinal scale in both 1994 and 1996.


Data Analysis

To address the first question of nurses’ perceptions of the extent to which MAEs are reported, the data were analyzed in two ways: for the overall sample and then for a selected set of patient care units.  For the overall sample analysis, data for all subjects with usable responses were included.  Because the data collection instrument used an ordinal scale for which respondents indicated a range of percentage of MAEs being reported on their units, it was necessary to convert the mean ordinal values to percentages.  To do this, each range represented on the ordinal scale was divided into equal increments and a proportionate percentage value was assigned (see Figure 3).  The resulting percentage values are reported here. 


Means for the entire sample as well as specific types of units were calculated.  Because some individual units had very few respondents, unit specific means were calculated only for units in which there were six or more staff nurse respondents.  Using this criterion, the final sample for the unit-specific analysis represented between forty-four and forty-six patient care units, and from 506 to 526 staff nurses for the 1994 and 1996 surveys respectively.


To answer the second question (i.e., what an expected MAE rate might be once adjusted for any perceived underreporting), a simulation was conducted.  In this simulation, actual MAE reporting data for a group of combined medicine-surgery units was used.  These data come from a long-term longitudinal database maintained by the Institute for Quality Healthcare (IQH) in which patient care unit-specific MAE data are reported and MAE rates are calculated.  The MAE rate data used for the simulation covers the 12-month reporting period from July 1995 to June 1996. 


Findings


Extent of Perceived MAE Underreporting

Table 2 provides a summary of the 1994 and 1996 survey data.   For the 1994 survey the overall average perceived rates of non-IV related MAE reporting varied from a low of 63% for Medication Omitted to 72% for Wrong Patient.  In 1996 the perceived rates of MAE reporting for non-IV medications ranged from a low of 51% for Inappropriate Continuation to 62% for Wrong Dose.  For IV-related MAEs the mean perceived percent of MAEs being reported ranged from 51% for Wrong Dose to 72% for Wrong IV Additive in the 1994 survey.  In 1996 additional IV-related items were used with values ranging form a low of 50% for Inappropriate Continuation to a high of 62% for Additive.  The decrease in the level of perceived MAE reporting between 1994 and 1996 should not be interpreted as a perceived decline by the survey respondents because we neither asked whether respondents felt there had been a decline nor attempted to ensure that the same nurses responded to both surveys.  The apparent decline may be due to the increase in the number of response categories which had the net effect of creating smaller percentage ranges at the bottom of the scale.  That is, in the 1994 instrument several of the lower ranges of perceived MAE reporting were 20 percentage points for each point on the response scale.  These ranges were reduced to 10 percentage points in the 1996 survey.   The values are virtually identical (62% versus 63%) for the Global Assessment of MAE reporting.  This is of interest given that the same response scale was used in each survey.  


There is considerable variation in the extent to which MAEs are perceived to be reported when data at the patient care unit level are analyzed (Table 3).  For example, for Non-IV related MAEs the range for perceived MAE reporting for Wrong Patient was 62%-89% in the 1994 and 30% - 100% 1996 surveys respectively.  For the Global Assessment the perceived MAE reported percentages ranged from 49%-86% and 39%-100% in 1994 and 1996 respectively. 


The wide range of perceived percentages of MAE reporting among individual patient care units raised a question about the relationship between actual MAE data being reported and the perceived rate of MAE reporting.  To address this question patient care units were selected for which there was at least one year’s worth of actual MAE data reported to the IQH and for which there were at least 6 staff nurses respondents to the 1996 survey.  The percentage of units reporting no MAEs ranged from 15% for wrong IV rate to 81% for wrong patient (Table 4).  We then compared the perceived reported MAE percentages for units which had reported zero (0) MAEs for a specific type of error and those for which the IQH data indicated that one or more MAEs of that error type had been reported during the 12 month period.  As shown in Table 4, the perceived mean MAE reported percentages were generally only about five to ten percentage points higher on those units which had not reported any MAEs.  On the units not reporting any MAEs to IHQ for the 12 month period the highest patient care unit mean perceived percentage of MAEs being reported was 70% for Wrong Drug (IV-related) and the lowest was 57%  Wrong Method (IV-related).  


Simulation of the Effect of MAE Underreporting

Table 5 presents a simulation of MAE underreporting and the resulting estimate of the number of MAEs that may not be reported.  For demonstration purposes we have limited this simulation to non-IV related medication errors, and have assumed that the perceived Global Assessment value of about 60% of MAEs being reported.  From the IQH data we used the minimum and maximum 12-month MAE rates actually reported by the hospitals for combined medicine and surgery units.  An adjusted MAE Rate per 10,000 doses was calculated by dividing the reported MAE rate per 10,000 doses by the perceived percentage of MAEs being reported, in this case 60%.  An estimated MAE unreported rate was calculated by subtracting the actual MAE rate from the adjusted MAE rate.  Finally, to estimate the annual number of unreported MAEs we multiplied the estimated unreported MAE rate by the number of 10,000 dose units that would be given to patients in one year.  For ease of demonstration we assumed a hypothetical nursing unit with an average daily census of 20 and an average of 14 doses per patient per patient day for one year.  This results in 102,200 doses or about ten 10,000 dose units being administered per year (20 * 15 * 365 = 102,200 doses).  We present ranges for adjusted MAE rates, estimated unreported MAE rates and estimated annual number of unreported MAEs to reflect the potential variation in the actual reported MAE data.


Depending on the actual MAE reported rate being used and assuming that only 60% of MAEs are actually being reported, the total estimated number of unreported incidents of medication administration incidents for this hypothetical unit is estimated to range from 54 to 213.  Depending on the reported rate used, there is substantial variation in the estimated number of unreported MAEs.  For example, estimates for Wrong Dose range from 1-57, for Wrong Patient from 27-67 and Wrong Route from 19-48.  The greatest potential contributions to this estimate come from Wrong Patient (range 27-67), Wrong Dose (1-57) and Wrong Route (19-48).    


Discussion


Medication administration is a critically important nursing care responsibility.  It is a high volume activity which affects all patients.  The detection and reporting of MAEs is a non-automated and voluntary process.  Given the central role of medications in the patient care treatment process, it is essential that MAEs be reported.  This study has looked at the extent to which MAEs may be underreported and the potential effect this might have on understanding the true extent of MAE occurrence.


In two large samples of Iowa nurses there is a consistent perception that a significant proportion of MAEs are not being reported.  Overall our data suggest nurses perceive that only about 60% of MAEs are actually being reported when a global, non-error type specific measure is used.  Interestingly, when specific types of IV and non-IV related errors are examined the perceived percent reporting drops considerably.  Further, there is considerable variation in perceived reporting, both when specific types of MAEs are considered, as well as between specific types of patient care units.  When combined with MAE data actually being reported, the study’s simulation demonstrates the potential for a considerable number of MAEs to go unreported.


The question arises as to whether the perceived MAE reporting rates actually reflect reality.  We cannot answer this.  However, when such a large group of nurses, surveyed almost two years apart, respond with such consistency one should begin to question the validity, reliability and comprehensiveness of the MAE data being reported.  Effective quality improvement and risk management activities require valid and reliable data.  From a data validation standpoint, our study suggests the need for longitudinal analyses of MAE data to detect not only increased rates, but also rates that may be unrealistically low.  For example, quality improvement professionals or nurse unit managers might ask the question:  “Over the course of one quarter or one year is it reasonable to expect that no MAEs are reported?”  Given the increasing patient acuity, changes in staffing numbers and levels and an overall increasing patient care unit workload, one might well expect that there would be some minimum expected number of MAEs.  If control charts are used to track MAEs, one might even consider setting the lower confidence limit based on management and professional judgment rather than statistical calculations based on reported data.  That is, a control chart could be used as a tool to identify both when too many or too few errors are being reported.


In the near term MAE reporting in most hospitals, nursing homes and ambulatory care settings will continue to be voluntary and non-automated.  Therefore, it is essential that efforts be made to assess the quality of the MAE data being collected.  One approach to determining whether there have been reductions in MAEs is to track both reported and perceived MAE reporting longitudinally, as well as developing estimates of potential ranges of unreported MAEs. It should also be noted that if an organized effort is made to improve error reporting, and this results in more MAEs being identified, the increase should not automatically be interpreted as a decrease in quality.  Individual nurses, nursing units or hospitals should not be automatically penalized if the number of MAEs being reported goes up.  It is essential that a longer term perspective be taken which recognizes that the cost of unreported MAEs may far outweigh the expense of higher reported MAE rates.   


Finally, our finding that nurses perceive that a significant percentage of MAEs are not being reported is in itself of little value if there is no attempt to understand why errors may not be reported or how to enhance reporting.  The voluntary and non-automated nature of MAE reporting suggests that there are a considerable number of reasons why MAEs may not be reported.  This is the focus of a companion article in this issue (Wakefield et. al., under review).  Likewise nurse perceptions as to why errors occur may also provide many valuable insights necessary to effectively prevent future errors.  


In conclusion, our data suggest that reliance on reported data alone may be inadequate.  Much can be learned from digging a bit deeper and asking those directly involved about the quality of the data and resulting information.
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Appendix A:  Questions on the Percentage of Medication Errors Reported

Based on your experience, please circle the number that best represents what percentage of each type of medication error you believe is actually reported on your unit. 


Types of Non-IV Medication Errors
0-    21-   31-  41-   51-  61-  71-   81-   91-  100






              20    30    40    50   60    70    80    90    99


1.  Wrong route of administration 

1       2      3      4     5      6     7      8       9     10


2.  Wrong time of administration

1       2      3      4     5      6     7      8       9     10


3.  Wrong patient



1       2      3      4     5      6     7      8       9     10


4.  Wrong dose



1       2      3      4     5      6     7      8       9     10


5.  Wrong drug



1       2      3      4     5      6     7      8       9     10


6.  Medication is omitted


1       2      3      4     5      6     7      8       9     10


7.  Medication is given, but has

1       2      3      4     5      6     7      8       9     10


      not been ordered by the physician
1       2      3      4     5      6     7      8       9     10


8.  Medication is administered after

1       2      3      4     5      6     7      8       9     10


      order to discontinue has been written
1       2      3      4     5      6     7      8       9     10


9.  Given to patient with known allergy
1       2      3      4     5      6     7      8       9     10


Types of IV Medication Errors




1.  Wrong route of administration 

1       2      3      4     5      6     7      8       9     10


2.  Wrong time of administration

1       2      3      4     5      6     7      8       9     10


3.  Wrong patient



1       2      3      4     5      6     7      8       9     10


4.  Wrong dose



1       2      3      4     5      6     7      8       9     10


5.  Wrong drug



1       2      3      4     5      6     7      8       9     10


6.  Medication is omitted


1       2      3      4     5      6     7      8       9     10


7.  Medication is given, but has

1       2      3      4     5      6     7      8       9     10


      not been ordered by the physician
1       2      3      4     5      6     7      8       9     10


8.  Medication is administered after

1       2      3      4     5      6     7      8       9     10


      order to discontinue has been written
1       2      3      4     5      6     7      8       9     10


9.  Given to patient with known allergy
1       2      3      4     5      6     7      8       9     10


10.  Wrong Fluid



1       2      3      4     5      6     7      8       9     10


11.  Wrong rate of administration

1       2      3      4     5      6     7      8       9     10


All Type of Errors 


12.  Based on your experience, what percentage of all types of medication errors, including IV and non-IV medication errors, are actually reported on your unit (please circle one).


0-20%
 21-30%      31-40%     41-50%    51-60%    61-70%    71%-80%    81-90%  91-99%  100%
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Abstract



Nurses play a key role in medication administration in hospital settings.  Five categories of reasons for medication errors were identified in a survey of 1384 nurses.  These categories include Physician, Systems, Pharmacy, Individual, and Knowledge related factors.  Issues surrounding the occurrence of  medication errors are discussed.



�

	Medication administration is a complex and time-consuming task, occupying up to one-third of nurses’ time (Pepper, 1995).  Because of the complexity of the medication adminstration process, there is much potential for error.  Since nurses actually administer the medication to the patient, they often assume or are assigned responsibility for these errors; however, the actions of everyone involved in the system and the system design itself contributes to errors.  While the literature has focused on error reporting systems and ways to prevent errors, relatively little attention has been paid to why errors occur.  The five rights of medication administration (i.e., right drug, dose, route, patient, time) are considered the gold standard for assessing medication administration performance, but compliance with them does not exclude other types of errors or reasons why errors occur.  Reasons for medication administration errors may include nurses errors, systems design (medication administration system, drug company practices) and the actions of physicians, pharmacists and other nurses.  Because of the central role nurses play in medication administration, it is important to use nurses’ perceptions of why errors occur in order to provide a basis for preventing errors.  This paper presents responses of a large sample of nurses to a survey designed to measure perceptions of why medication administration errors (MAE) occur.



Background



	Several reasons have been proposed for why medication administration errors occur.  These reasons generally fall into the following categories: inadequate knowledge and skills; failure to comply with policy and procedure or lack of procedures; failure in communication; and individual and systems issues (Fuqua & Stevens, 1988).



	Inadequate knowledge and skill generally reflects lack of knowledge of the patient, patient’s diagnosis, and the names, purposes, and correct administration of the medication (Fuqua & Stevens, 1988; Gardner, 1987a,b), but can also include not knowing how to operate IV pumps/infusion devices, mistaking IV lines for NG tubes, and failure to adequately prepare medications before administration (Gardner, 1987a,b).  Monitoring errors may also be included in this category (i.e., failure to monitor for side effects because of lack of knowledge).



	Failure to comply with policies and procedures is usually the lack of attention to safeguards in medication administration procedures intended to prevent errors, including such things as not checking patient identification or allergy identification wristbands, not checking the medication against the medication administration record (MAR) (Fuqua & Stevens, 1988), and receiving medications late from the pharmacy (Walters, 1992).  Lack of standard protocols for the administration of high-risk medications such as respiratory muscle relaxants, chemotherapy, and antiarrhythmics (Gardner, 1987a) may also result in MAEs.



	The third category of reasons why MAEs may occur is failure in communication.  This may include transcription errors, use of abbreviations, illegible handwriting, incorrect interpretation of physician’s orders, use of verbal orders, failure to document medications given or omitted, and unclear MAR’s (Fuqua & Stevens, 1988; Gardner, 1987a,b; Leeuwen, 1994; Walters, 1992).  Inadequate order writing by physicians is also a potential source of failure to adequately communicate (Larson, Scott & Kaplan, 1983; Andersen, 1971).  In one study of 865 medication orders written in a 24-hour period, only 92.7% of the orders stated the dose, 90% specified route of administration, 87.9% stated the frequency of administration, 83% of 276 PRN orders stated the indication for the medication, and over 50% of the orders were written using abbreviated names for the medication (Larson et al., 1983).



	The fourth category of reasons why medication errors may occur includes individual and systems issues, such as number of years of experience of the nurse, number of consecutive hours worked, rotating shifts, workload, distractions and interruptions (Fuqua & Stevens, 1988; Walters 1992), floating nurses to unfamiliar units, and hospital and pharmacy-design features (Leeuwen, 1994).  Finally, drug manufacturers contribute to medication errors by producing look-alike and sound-alike drug names, confusing and unclear labeling, packaging of doses (e.g., multidose vials, similar packaging for different medications), design of delivery systems, or failure to specify drug concentrations on dose calculation charts (Fuqua & Stevens, 1988; Gardner, 1987a,b).  Building on the information availabe in the literature, this study sought to determine nurses perceptions of the reasons for MAE in order to contribute to our understanding of the medication administration process.



Methods



Site and Subjects



	Nurses from a convenience sample of 24 of Iowa's acute care hospitals were surveyed during the Spring of 1994.  Hospitals were contacted and asked to participate in the survey and  determined which nursing units and nursing staff would receive a survey.  In order to ensure respondent confidentiality, all completed surveys were returned directly to the authors for data cleaning, coding, entry and analysis.  Participating hospitals subsequently received reports in which the responses from the hospital were summarized and compared to the aggregated responses from the other participating hospitals.  While in the majority of participating hospitals all nurses working on each nursing unit were given a survey, some hospitals selected a sample of units and staff to receive the surveys.  Thus, this study can best be described as using a nonrandom selected convenience sample of nurses working in 24 acute care hospitals.



Measures



	The survey instrument was initially developed and pilot tested in one hospital as an internal quality improvement initiative.  The instrument was developed by an experienced quality improvement clinician and a health services researcher.  Items were constructed to reflect the most common reasons for MAE based on the literature.  It was then reviewed by a panel of nurses and, following revisions, was pilot tested on several nursing units.  After minor revisions, the survey was distributed to the study hospitals.  The instrument requires respondents to indicate their level of agreement using a six point Likert type scale with anchor values of 1=strongly disagree and 6=strongly agree with 18 statements designed to reflect different reasons why medication administration errors occur.  The survey also included demographic information such as education, type of nursing unit, and position (e.g., staff nurse, head nurse, other).



Analysis Strategy



	The primary focus of the analysis presented in this paper is to describe nurses’ perceptions of reasons why medication administration errors occur.  The unit of analysis is the individual nurse.  Descriptive statistics are used to analyze responses to the individual items and describe respondents' characteristics.  Principle Components factor analysis using orthogonal rotation was used to determine if the individual questions could be combined into subscales.  Items found to load together on the same factor were formed into subscales in which each item was equally weighted.  Subscale values were calculated by adding the value of each questionnaire item in the scale and dividing by the number of items in the subscale.  Subscale reliability was assessed using Cronbach's Coefficient Alpha.  All analyses reported here were conducted using the Statistical Analysis System (SAS).



Results



Sample Characteristics



	Survey responses were received from 304 nurses in  14 rural, 345 nurses in 4 rural referral, and 735 nurses in 6 urban acute care hospitals.   Overall, approximately 22 percent of respondents were from rural hospitals, 25 percent from rural referral hospitals, and 53 percent from urban hospitals.  



	Useable responses were received from 1,384 respondents.  For those indicating their education level, respondents included:  107 LPNs (7.7%), 935 ADN or Diploma RNs (67.6%), 259 BSNs (18.7%),  and 14 Advanced Degree RNs (1%).  Sixty-nine respondents (5%) did not indicate their education level.  Approximately 78 percent of respondents indicated they were staff nurses while 8.9 percent indicated they held some type of management position (e.g. head nurse, nurse managers).  A total of 175 respondents (12.6%) did not identify their position in the hospital. 



	Approximately 79 percent of respondents reported working on one of six types of inpatient nursing units: medicine (18.2%), special care units (e.g., ICU, SICU, PICU) (17.5%), surgery units (13.7%), combined medicine and surgery (12%), obstetrics (8.7%) and pediatrics (8.5%).  The remaining 20.1 percent of respondents were from a variety of more specialized types of nursing units (e.g., orthopedics, psychiatry, emergency room).  Eighteen respondents (1.3%) did not identify a nursing unit.



Analysis of Reasons Why Medication Administration Errors Occur



	Table 1 contains the descriptive statistics (i.e., means and standard deviations) for the individual questionnaire items.  Individual items with the highest mean values included: "Interrupted while administering medications" (mean=4.34) and "Doctor's orders not legible" (mean=4.33).  The items with the lowest mean values included:  "No easy way to look up information on meds" (mean=2.06); "Limited knowledge about adverse effects" (mean=2.58), and "Kardex is illegible" (mean=2.69).  



	The results of the factor analysis are also presented in Table 1.  Using varimax rotation, an Eigenvalue criterion of 1.0 or greater, and a factor loading criterion of .40 or greater, five factors emerged.  Internal subscale reliability was assessed using Cronbach's Alpha.  The subscale reliabilities ranged between .65 and .71 (Table 2), and represent an acceptable level of internal consistency (Carmines & Zeller, 1978; Nunnally, 1978).  The results of the factor analysis and reliability assessment were then used as a basis for combining specific items into five subscales.  Subscale mean values were computed by taking the average of the items included within each subscale (Table 2).



	For the entire sample, the subscale mean values ranged from 2.73 to 3.79 (1=strongly disagree to 6=strongly agree).  Although the magnitudes of the standard deviations indicate only moderate levels of variation (e.g., coefficient of variation values ranging from 0.26 to 0.38, data not reported), the minimum and maximum subscale values reflected the full range of the scale.  In order of magnitude, for the entire sample, the strongest agreement was with "Physician" (mean = 3.79), followed by "Systems " (mean = 3.42), "Pharmacy " (mean = 3.17), "Individual " (mean=3.06), and "Knowledge" (mean=2.73)  factors.  The mean values generally fall within the middle of the response range.  This would be expected given that MAEs are frequently the result of several different causes, and the relative importance would be expected to vary not only across different units within a hospital, but across different hospital settings. Thus, the finding that no one scale emerged as being the primary perceived cause of MAEs among nurses in the 24 study hospitals was not unexpected.



	Subscale scores and relative rankings of the scores were then compared across hospital type (rural, rural referral, and urban), unit type (e.g., medical, obstetrics, intensive care),  nurse education level (LPN, ADN/Diploma, BSN/Advanced degree), and position (staff nurse, manager).  With the exception of position, few differences were found.  For example, rural hospital respondent ranked “Individual” as third highest (mean=3.1) compared to rural-referral or urban respondents, who ranked this as fourth and fifth highest, respectively.  While all patient care unit respondents ranked “Physician” as highest, mean scores for respondents from obstetrics/pediatrics/nursery (mean=3.5) and intensive care units (mean=3.7) were slightly lower than the rest (mean range=3.8 to 3.9).  For education, BSN and Advanced degree nurses had slightly higher mean scores for all subscales, when compared to LPNs and ADN or Diploma nurses.



	By position, however, one important difference emerged.  Overall, managers were more likely to perceive “Individual”  factors as reasons for MAE occurence than were staff nurses.  Managers ranked this as second highest in importance in contributing to MAEs (mean=3.4), while staff nurses ranked “Individual” as fourth (mean=3.0) (Table 3).  In addition to differences in ranking, this is the only subscale value with significantly different mean scores (t= -3.73, p=0.0002).  While the actual difference in the mean scores is small, nonetheless staff nurses are more likely to view physicians, pharmacists, and system factors as the reasons for the occurrence of MAEs, while managers are more likely to see physicians and individual factors as causes of errors, while being less likely to agree that the system contributes to MAEs.



Discussion  



	In this study, five categories of reasons why medication administration errors occur were identified.  The subscales include, in order, Physician, Systems, Pharmacy, Individual, and Knowledge  reasons.  Subscale scores and rankings were relatively stable across hospital type, unit type, and nurse education level.  The primary difference in perceptions occurred between staff nurses and managers.



	Medication administration is a complex task, involving many individuals and disciplines, and is carried out in a complex environment.  This may be under-appreciated by managers who are not passing medications daily.  Managers may only see the negative end result of the medication administration process, the error being reported.  Since managers may not be involved in direct patient care, they only know what the individual nurse did (or did not do), and may be unaware of the nature of the patient care environment when the error occured.  The staff nurse, functioning in a busy, complex environment, realizes the many demands placed on his or her time and attention.  Therefore, the staff nurse views external factors as impinging on their ability to pass medications correctly, but may lack an understanding of their individual contribution to errors.  Managers have some control over the system (e.g., floating nurses to other units, making assignments) and may believe the best system is already in place; staff nurses may believe the system is the problem, but may not be able to articulate the effect of systems issues on the occurrence of  MAEs.  Fear of reporting errors (Wakefield, et al., in press) has also prevented useful dialogue between staff and managers about why errors occur in the first place.  This is why it was important to determine, from both perspectives, why errors occur.



	From both risk management and quality improvement perspectives it is essential that the input of health care professionals be used to report actual or potential adverse occurrences as they take place and to identify potential reasons for their occurrence.  The periodic surveying of staff has several important uses. First, it helps communicate to staff management’s interest in addressing adverse occurrences.  Second, it can be used as a more systematic and wide-spread information-seeking process.  Third, it can provide staff the opportunity for confidential input. Fourth, the responses themselves provide a great deal of information not only about the occurrence under study, but serve to establish a baseline against which the success or failure of subsequent interventions can be measured, and the extent to which there is agreement between key staff people.



	In regard to this last point, we also examined differences in mean scale values between staff nurses and managers within the same hospital.  In evaluating the nature and extent of the differences in the perceptions of staff and managers, one can look at both the direction and magnitude of the differences as well as the actual values.  Assuming that a +/- difference of 10% (i.e. a difference of 0.5 or more on a 1-6 scale) magnitude is meaningful, we found that there was a difference of 0.5 or greater in 28% of the hospitals for the Physician factors, 22% for the Pharmacy factors, 39% for both the Systems and Knowledge factors, and 55% of hospitals for the Individual factors.  Consistent with our earlier findings, in 8 out of 10 hospitals having a 0.5 or greater difference in staff and manager scale values for the Individual scale, managers were higher, indicating greater agreement with the notion that individuals were responsible for MAEs.  It is also interesting to note that in all seven hospitals with a 0.5 or greater staff-manager difference for the Knowledge scale, the staff had a higher mean value.  Thus, the first step in improving medication administration error rates could well be reaching an acceptable level of consensus among hospital staff on why they occur in the first place.



Limitations



	The instrument and the study findings have several limitations.  First, this instrument has only been tested in one set of Midwestern acute care hospitals.  Replication of the findings from other hospital settings in different regions is clearly needed.  Second, the survey instrument relies on nurses' perceptions.  Unfortunately, given the subjective nature of most hospital's medication error identification and reporting systems it is necessary to rely on subjective self-report perceptions, rather than objective data.  Third, the data are cross-sectional and do not allow for longitudinal analyses to track respondent consistency over time.  Fourth, the survey instrument may not account for all, or perhaps even the most important, reasons why MAE occur.



Conclusions



	Surveys such as this provide a basis to begin discussion about improving the system.  Physicians and pharmacists must be included in these discussions since, particularly from the perspectives of these nurses, they play an important role in MAEs.  These discussions can form the basis of CQI teams to focus on the system to help determine how it can be streamlined and improved.



	The findings from this survey support the notion that medication administration is more than a simple psychomotor task.  It is a complex process involving multiple interactions among professionals, patients, and the health care environment.  With the increasing use of unlicensed medication technicians, it is critical that this complex process be analyzed and improved.



	Finally, the findings of this study raise a number of important nursing research and management questions, inlcuding “How do inter- and intra- professional relationships and conflict contribute to causing MAEs, and their subsequent reporting?”, “How will computerized systems affect prescribing practices, medication administration documentation, and error reporting and analysis?”, and “How, or will, current process re-engineering efforts affect the medication administration and MAE reporting processes?”.
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Table 1







SUMMARY OF DESCRIPTIVE STATISTICS AND FACTOR ANALYSIS RESULTS











Reasons Why Medication Errors Occur1



							







Factor 1:  "Physician"	Eigenvalue = 1.23







Questionnaire Items					Mean		SD	     Factor Loading







Doctors' medication orders are not legible.		4.32		1.30		.854







Doctors' medication orders are not clear.		3.60		1.25		.862







Doctors change orders frequently.			3.45		1.34		.473











Factor 2:  "Systems"		Eigenvalue = 1.72







Questionnaire Items					Mean		SD	     Factor Loading







Nurses interrupted while administering		4.34		1.44		.584



medications to perform other duties.







Nurses get floated to other areas.			3.36		1.61		.670







Nurses get switched between teams.			3.03		1.63		.720







All medications for one team of patients cannot	2.91		1.50		.533



be passed within one hour.











Factor3:  "Pharmacy"	Eigenvalue = 1.01







Questionnaire Items					Mean		SD	     Factor Loading







Pharmacy did not deliver all doses.			3.50		1.45		.824







Pharmacy delivered wrong doses.			2.83		1.31		.795











Factor 4:  "Individual"	Eigenvalue = 4.27







Questionnaire Items					Mean		SD	     Factor Loading







Orders are not transcribed to the			3.46		1.36		.730



Kardex correctly.







Nurses do not communicate to other nurses about	3.36		1.39		.558



missed medications to be administered later.







Error when Kardex is recopied.			3.15		1.40		.703







Medication Kardex is illegible.			2.69		1.31		.621







Nurses do not adhere to the approved medications	2.66		1.37		.616



administration procedure.











Factor 5:  "Knowledge"	Eigenvalue = 1.75







Questionnaire Items					Mean		SD	     Factor Loading







Names of many medications are similar.		3.23		1.45		.618







Many patients on same medications.    		3.04		1.54		.612







Nurses have limited knowledge about 		2.58		1.33		.686



adverse effects of medications.







No easy way to look up medications.			2.06		1.26		.706











	We used a factor loading criteria of .40 or greater as the determinant of whether an item would be considered to be included within a particular factor (Kim & Mueller, 1978a,b).  







	1The factor analysis for “Reasons Why Medication Errors Occur”, using varimax rotation, resulted in a five factor solution based on Eigenvalues of 1.0 or greater. All items had loadings above .40  on only one factor. The first factor named "Physician" consists of three items with factor loadings ranging from .47 to .86.  The second factor named "Systems" consists of four items with factor loading ranging from .53 to .72.  The third factor named "Pharmacy" consists of two items with factor loadings of  .80 to .82.  The fourth factor, named "Individual" consists of five items with factor loadings ranging from .56 to .73.  The fifth and final factor named "Knowledge" consists of four items with factor loadings ranging from .61 to .71.
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Table 2







Summary of Subscale Values and Reliabilities:



Reasons Why Medication Errors Occur











			   	Cronbach's			Standard



Subscale			Alpha		Mean		Deviation







Physician			 .656		3.79		   1.00







Systems			 .646		3.42		   1.06







Pharmacy			 .680		3.17		   1.21







Individual			 .710		3.06		   0.94







Knowledge	 		 .657		2.73		   0.99
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Table 3







 Subscale Values for Reasons MAEs Occur: Comparison of Staff Nurses and Managers Across Hospitals











�

Physician�

Systems�

Pharmacy�

Individual�

Knowledge�

�

Staff Nurses�

�

�

�

�

�

�

Mean�

3.76�

3.40�

3.20�

3.04�

2.71�

�

S.D.�

0.98�

1.04�

1.21�

0.91�

0.96�

�

Range�

3.0 - 4.1�

3.0 - 5.0�

2.3 - 4.2�

2.8-3.2�

2.4 - 3.7�

�

�

�

�

�

�

�

�

Managers�

�

�

�

�

�

�

Mean�

3.88�

3.22�

3.11�

3.42�

2.65�

�

S.D.�

0.99�

1.05�

1.13�

0.84�

0.89�

�

Range�

3.1 - 4.4�

2.2 - 4.1�

3.1 - 4.4�

2.5-4.1�

1.8 - 3.3�

�
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Development and Validation of the Medication
Administration Error Reporting Survey

Bonnie J. Wakefield, Tanya Uden-Holman, Douglas S. Wakefield

Abstract

Analysis of medication errors can lead to system improvement and reduced risk
only if the errors are detected, reported, and used to design better patient-care
practices and systems. Voluntary medication error reporting systems rely on the
ability and willingness of individual physicians, pharmacists, and nurses to detect
and report errors as part of their routine practice. Because of the central role
nurses play in medication administration, it is important to understand their
perceptions of the medication error reporting process. This paper describes the
development and validation of a survey designed to measure nurse perceptions of
medication administration error (MAE) reporting. The survey contains questions
in three general content areas: why medication errors occur; reasons why
medication errors are not reported; and the estimated percentage of medication
errors actually reported. Over the past 10 years, the MAE survey has been
administered four times to nurses in lowa’s acute care hospitals statewide.
Principal components exploratory-factor analysis with orthogonal rotation was
used to determine if the individual items could be combined into subscales. Five
subscales emerged for “reasons why MAE occur”; four subscales emerged for
“reasons why MAE are not reported.” Subscale reliability was assessed using
Cronbach’s Coefficient Alpha. Although health care organizations have
implemented continuous quality improvement programs that focus on systems,
rather than individuals, barriers remain in MAE reporting. Surveys, such as the
one described here, provide a basis to begin discussions about improving the
system.

Introduction

Analysis of medication errors can lead to system improvement and reduced
risk only if the errors are detected, reported, and used to design better patient care
practices and systems. Although several approaches currently exist to identify the
occurrence of medication errors (e.g., retrospective medical record reviews),
medication errors are primarily identified through passive, voluntary reporting
systems. Voluntary medication error reporting systems rely on the ability and
willingness of individual physicians, pharmacists, and nurses to detect and report
errors as part of routine practice. Factors that reduce the potential for reporting
medication errors are management practices and professional cultures that punish
an individual when errors are reported, even when the error is the result of poorly
designed systems. Thus, there is significant underreporting of medication errors.
The result is a significant decrease in the amount and quality of information that
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could be used to improve existing patient care systems and prevent future errors.
Valid, reliable, and complete information about actual and near-miss medication
errors is a prerequisite to designing systems that prevent future occurrences.
Because of the central role nurses play in medication administration, it is
important to understand nurses’ perceptions of the medication error reporting
process. This paper describes the development and validation of a survey
designed to measure nurse perceptions of medication administration error (MAE)
reporting.

Conceptual underpinnings

Patient safety encompasses a wide variety of patient care processes and
outcomes, including the safe use of surgical procedures, medications, physical
and chemical restraints, and the prevention of harmful events, such as patient falls
and suicide. Drug therapy is the most common intervention prescribed by
physicians, and the distribution and administration of medication represents a
major duty of hospital-based pharmacists and nurses. It has been reported that,
during a 51-day period on three medical units in a large teaching hospital, 11,602
medication orders were written—comprising almost 7 medication orders per
patient day and close to 31 medication orders per patient admission.' The few
large studies to date that have focused on adverse events in hospitals found that
the use of medications represents the second most common patient-related safety
problem.” ® Because there is potential for an error to occur with each dose of
medication, it is imperative that such errors are detected and reported. Although
errors can occur during the prescribing and dispensing phases, the MAE survey
focuses on errors in medication administration.

Why medication administration errors occur

Several conceptual categories have been proposed for why medication
administration errors occur. These categories include individual staff
characteristics (knowledge and skills); policy- and procedure-related issues;
communication; and systems issues.” '

Individual staff characteristics that contribute to medication errors include
lack of knowledge of the patient, or the patient’s diagnosis, and the names,
purposes, and correct administration of the medication.” 810 They can also
include not knowing how to operate intravenous (IV) pumps/infusion devices,
mistaking I'V lines for nasogastric tubes, poor medication calculation skills, and
failure to adequately prepare medications before administration.”* '~
Monitoring errors may also be included in this category (i.e., failure to monitor
for side effects because of lack of a knowledge).

Issues related to policies and procedures can include both the absence of,
failure to follow, policies and procedures.”* '° Failure to follow policies and
procedures results in lack of attention to safeguards intended to prevent errors in
medication administration procedures, e.g., not checking patient identification or
allergy identification wristbands,'® not checking the medication against the
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medication administration record (MAR),” and receiving medications late from
the pharmacy.'® Lack of standard protocols for the administration of high-risk
medications, such as respiratory muscle relaxants, chemotherapeutic drugs, and
antiarrhythmics, may also result in MAEs."?

Failure in communication is the third category of reasons why MAEs may
occur. This may include transcription errors, use of abbreviations, illegible
handwriting, incorrect interpretation of physician’s orders, use of verbal (as
opposed to written) orders, failure to document medications given or omitted, and
unclear MARs.” '® Inadequate order-writing by physicians is also a potential
source of communication failure.'”'® In one study of 865 medication orders
written in a 24-hour period, only 92.7 percent of the orders stated the dose,

90 percent specified the route of administration, 87.9 percent stated the frequency
of administration, 83 percent of 276 PRN (“give as needed”) orders within the
study period stated the indication for the medication, and more than 50 percent of
the orders were written using abbreviated names for the medication.'”

The fourth category of reasons why medication errors may occur includes
systems issues. One systems issue is workload and type of care delivery system,
and includes factors such as number of consecutive hours worked, rotating
shifts, staffing mix and numbers, nurse-to-patient ratios, distractions and
interruptions,” > ' assignment of floating nurses to unfamiliar units, and
hospital- and pharmacy-design features.'® Also, information resources, such as
published drug guides, may not be readily available or up to date.® ' Finally, drug
manufacturers contribute to medication errors by producing look-alike and sound-
alike drug names, confusing and unclear labeling, confusing packaging of doses
(e.g., multidose vials, similar packaging for different medications), poor design of
deliver9yls3yls;[ems, or failure to specify drug concentrations on dose calculation
charts.” ™

Why medication administration errors are not reported

There are four purposes for gathering data on medication errors. These are to
(1) detect errors; (2) estimate the frequency of specific errors; (3) assess the
effects of changes to the system; and (4) monitor system performance over time."
While there are several available approaches to gathering data on medication
errors, voluntary reporting is the most common. The voluntary reporting
processes generally involve four basic steps: (1) error recognition; (2) assessment
of the need to report the error; (3) incident report preparation; and (4) followup
response by the party receiving the report. While this four-step process is
relatively straightforward, there are a number of factors that may prevent
reporting. First, by definition, recognition that an error has occurred means that
the error happened some time previous to its discovery. This usually means the
clinician must be able to detect an error, based on the documentation in the
patient’s medical record. Because of this, recognition that an error has occurred is
very difficult.”® Second, even if an error is detected, the clinician must decide
whether or not it should be reported. Some errors, such as not receiving one dose
of a vitamin or receiving it late, may be so trivial as to not require reporting. Other
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errors, such as patients not receiving medications at the prescribed time, may
happen so often it is actually considered to be normal practice.”’

One of the difficulties surrounding the reporting of medication administration
errors is the varying terminology and definitions used by practitioners.”* '° The
American Society of Health-System Pharmacists (ASHP) recently published
standard definitions of iatrogenic events related to medications.”> A medication
error is defined as any preventable event that may cause or lead to inappropriate
medication use or patient harm while the medication is in the control of the health
care professional, patient, or consumer. Although this definition is widely
available, our work indicates considerable variation exists in the use of specific
performance measures and unique operational definitions for medication-related
performance measures.” As such, inconsistent operationalization of the
definitions of medication errors may limit error reporting.24

Third, the clinician must also assess the effort and potential personal cost
associated with completing an incident report. If the reporting process requires a
significant amount of effort, it is less likely that “minor” errors will be reported.*
There may also be a personal cost in that it may be difficult to report peers’ errors
either because they are good friends and coworkers, or because the reporting
clinician recognizes that she/he is just as likely to make the same type of error.
Finally, the administrative response to a reported medication error may also act as
a deterrent to reporting. If medication errors are used as an indicator of an
individual’s performance or in a punitive manner, colleagues may be reluctant to
report their own or others errors.'> %2627

Even though it has been suggested that punishment has little effect on future
error prevention,”® some managers continue to focus on the disciplinary aspects of
reporting medication errors. Since nurses administer medications, the final step in
a series of activities leading to patients receiving medication, they are often
“blamed” for errors that may have occurred along the way.” In one approach,
each medication error results in a verbal counseling session for the nurse.*® Other
systems track individual errors and institute counseling when a certain number of
errors are committed, or “points,” are accumulated.” ~* While the primary
advantage of a point system is reported to be equal treatment of staff, one must
still question the willingness of staff to report errors under such circumstances. In
particular, since not all nurses administer the same number of doses of
medications—i.e., some nurses may more frequently be assigned to be the
“medication nurse”—some nurses will have more errors simply due to the
increased exposure to administering more doses. Almost universally, managers
proclaim that data gathered through incident reporting systems are not to be used
in a punitive manner, but instead to improve patient care. In reality, this is not the

case.>> 38

Studies by pharmacists also have found decreased reporting of errors in
environments where error rates are used as a performance measure; this has been
called an “honesty tax” for accurate reporting.' In the most comprehensive study
of adverse drug events to date, investigators went to great lengths to assure
anonymity in reporting in order to gather accurate information." ** Only when
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those reporting errors perceive a sense of commitment to quality improvement by
the manager can a positive tone for error prevention be established.'®

Leape argues that the most important reason physicians and nurses have not
developed more effective means for preventing errors is that they find it difficult
to accept errors. ** Both physicians and nurses are socialized as students—and,
later on as, practicing professional—to strive for error-free practice. When errors
occur, they are likely to be viewed as failures of character (i.e., the error occurred
due to negligence and is regarded as someone’s fault, as opposed to a learning
opportunity). Corrective measures have traditionally been aimed at the individual
to ensure that he/she does not commit the same error again, rather than focusing
on the underlying cause of the error.*’ Nurses do not see error reporting as a
learning opportunity, resulting in significant underreporting of medication

CI'I'OI'S.IS’ 26,27,41,42

Survey development

The survey was initially developed and pilot tested in one hospital as an
internal quality improvement initiative. At the time the survey was developed in
1993, there was little substantive research on medication error reporting. Thus, an
inductive process was used to develop survey items. The instrument was
developed by an experienced quality improvement clinician and a health services
researcher. Based on the existing literature and clinical experience, items were
constructed to reflect the most common reasons MAEs occur, why they are not
reported, and the estimated extent of reporting. A panel of nurse experts reviewed
the items and, following revisions, the survey was pilot tested on several nursing
units in one hospital. After minor revisions, the survey was initially distributed to
the study hospitals in 1994. Based on an updated literature review and feedback,
10 items were added to the “Reasons Errors Occur” section in 1996.

The survey is a paper-and-pencil instrument.” Our experience indicates that it
takes less than 10 minutes to complete the survey. The survey instrument contains
questions regarding nurses’ perceptions in three general content areas:

1. Reasons why medication errors occur (19 items in 1994 and 29 in
subsequent surveys).

2. Reasons why medication errors are not reported (16 items).
3. Estimated percentage of medication errors actually reported.

For the first two sections, respondents indicate agreement with each item
using a Likert-type scale, where responses range from 1 = strongly disagree to
6 = strongly agree (Figure 1a). In the third section, respondents are asked to
estimate the percentage of errors reported on their respective units for specific
types of non-IV and I'V-related errors using a 10-point scale. Each point on the
scale represents a range of the percentage of MAESs being reported (e.g., category
2 =21 to 30 percent) (Figure 1b). Respondents are also asked to make a global

"A copy of the complete survey is available from the corresponding author.

479





Advances in Patient Safety: Vol. 4

Figure 1a. MAE survey

A.  Reasons Why Medication Errors Occur On Your Unit. Please circle the number that best reflects the extent to which you agree that the
following reasons contribute to why medication errors occur on vour unit.

Strely Mod Slightly  Slightly Mod Strgly
Disagr Disagr Disagr Agree Agr Agree

1. The names of many medications are similar. 1 2 3 4 5 [0

2. Different medications look alike. 1 2 3 4 5 6

3. The packaging of many medications is similar. 1 2 3 4 5 [

4, Physicians' medication orders are not legible, 1 2 3 4 5 6

B. Reasons Why Medication Administration Errors Are Not Reported On Your Unit. Please circle the number that best reflects
the extent to which vou agree that the following reasons contribute to why errors are not reported on vour unit.

Strgly Mod Slightly  Slightly Mod  Strgly
Disagr  Disagr Disagr Agree Agr  Agree

30.  Nurses do not agree with hospital’s definition of a med error. 1 2 3 4 5 6
31.  Nurses do not recognize an error oceurred. 1 2 3 4 5 6
32, Filling out an incident report for a med error takes too much time, 1 2 3 4 5 [

Figure 1b. MAE survey

C. Percentage of Each Type of Error Reported. Considering each tvpe of error individually, please circle the number that
best represents what percentage of that type of error 1s actually reported on your unit.

Percentage Reported
Types of Non-1V Medication Errors 0- 21-  31- 41- 51- e1- T1- 8- 91- 100
20 30 40 50 60 70 80 Bl 99
46. Wrong route of admimstrabon 1 2 3 4 5 6 7 8 9 10
47. Wrong time of administration 1 2 3 4 5 [ 7 8 9 10
48, Wrong patient 1 2 3 4 5 5] 7 ] 9 10
49. Wrong dose 1 2 3 4 5 6 7 8 9 10
Types of IV Errors
55. Wrong method of administration 1 2 3 4 5 6 Tl 8 9 10
536. Wrong time of admimstrabon 1 2 3 4 5 6 7 8 9 10
57. Wrong patient 1 2 3 4 5 6 7 8 9 10
58, Wrong dose 1 2 3 4 5 5] 7 8 9 10

estimate of the percentage of all the non-IV and IV errors reported on their
respective units.

To score the survey, means and standard deviations can be calculated for
individual items or subscales (described in subsequent sections) for the first two
sections of the survey. Subscale values are calculated by adding the value for each
item and dividing by the number of items in the subscale, i.e., calculating the
mean of the items in the subscale. For the third section, the estimated percentage
of errors reported was represented by the frequencies for each percent increment.
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Survey respondents

Over the past 10 years, the MAE survey has been administered four times to
nurses in lowa’s acute care hospitals. Data from the 1994 survey have been
reported,”® ** while only data on why errors are not reported and the estimated
percent reported have been published from the 1996 survey.””* Results from the
1998 and 2001 surveys have not been previously published.

For all four surveys, participating hospitals were recruited through The
University of lowa’s Institute for Quality Healthcare (IQH), which promoted the
study as one of its quality improvement initiatives. Individual hospitals were
responsible for deciding which units and nurses received the surveys. Some
hospitals surveyed each nurse working on each unit, whereas others hospitals
sampled only particular units or nurses. Thus, the studies employed a non-random
convenience sample. Once completed, each hospital collected and forwarded the
surveys to the IQH for data entry and analysis. Demographic data from
participating nurses is contained in Table 1.

Table 1. Description of study samples

1994 1996 1998 2001
Survey Survey Survey Survey
N=1384 N=1428 N=862 N=295

Type of Hospital

Rural 304 (22%) 558 (39%) 323 (37%) 242 (82%)

Rural referral 345 (25%) 436 (31%) 119 (14%) 53 (18%)

Urban 735 (53%) 434 (30%) 420 (49%) 0
Education Level

Licensed practical nurse 107 (8%) 122 (9%) 59 (7%) 20 (7%)

ADN/diploma 935 (68%) 966 (71%) 575 (69%) 211 (72%)

Bachelor of Science 259 (19%) 270 (20%) 196 (23%) 59 (20%)

Advanced-degree RN 14 (1%) 11 (1%) 11 (1%) 2 (1%)
Type of nursing unit

Medicine 252 (18%) 169 (12%) 127 (15%) 0

Surgery 190 (14%) 161 (11%) 87 (10%) 0

Combined med-surg 166 (12%) 298 (21%) 205 (24%) 237 (80%)

Special care units 242 (18%) 194 (14%) 158 (18%) 25 (8%)

Obstetrics 120 (9%) 167 (12%) 88 (10%) 28 (9%)

Pediatrics 118 (8%) 43 (3%) 9 (1%) 0

Specialized other (ER, 278 (20%) 268 (19%) 99 (11%) 0

Psych, etc.)

Other or not identified 18 (1%) 128 (9%) 89 (10%) 1 (<1%)
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In 1994, a total of 1,384 usable surveys were returned from 24 hospitals; in
1996, 1,428 usable surveys were received from nurses in 29 Iowa hospitals; 862
surveys were returned from 21 hospitals in 1998; and 295 surveys were returned
from 16 hospitals in 2001. The distribution of respondents from rural, rural
referral, and urban hospitals in Iowa is included in Table 1. Respondents were
primarily registered nurses, with approximately 70 percent having an Associate’s
Degree or Hospital Diploma as their basic nursing education. The sample
contained fewer than 10 percent licensed practical nurses, and fewer nurses with
advanced degrees. This response distribution approximates the distribution of
nurses throughout Iowa, and all four samples reflected the major types of nursing
units one would expect to see in acute care hospitals.

Psychometric properties

Scale development

The unit of analysis was the individual nurse. Descriptive statistics were used
to analyze the response to individual items and the respondents’ characteristics.
All analyses reported here use the entire sample; no subgroup analyses are
presented. Principal components exploratory-factor analysis with orthogonal
rotation was used to determine if the individual items could be combined into
subscales. An Eigen value criterion of 1.0 or greater was used to establish the
subscale factors. Individual items needed a factor loading of .40 or greater to be
included in the factor.

Items that loaded together on a given factor were formed into subscales with
equal weighting. The subscale values were defined as the mean of the component
items. In the first content area, “why MAEs occur,” five factors emerged. In the
second content area, “why MAEs are not reported,” four factors emerged. These
factors will be discussed at greater length in the validity and reliability sections
below. These analyses were performed using the Statistical Analysis System
(SAS Institute, Inc.; Cary, NC). Table 2 contains the factors and their constituent
items, as well as the descriptive statistics for the subscales across the four
administrations of the survey. It should be noted that for the third content area,
“estimated percentage of MAEs actually reported,” individual item data were
used; no subscales were created. Table 3 identifies the individual items for each
factor.

Validity

When the initial survey was designed, and subsequently refined, individual
items were reviewed and assessed for face validity. After the subscales were
initially created using exploratory factor analysis, they were also reviewed and
assessed for face validity. After the subscales were finalized, confirmatory factor
analysis was used to establish construct validity.?’

The five subscales that emerged for “reasons why MAE occur” are:
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Table 3. Survey items within subscales

Why medication errors occur

Physician communication

¢ Physicians' medication orders are not
legible.

¢ Physicians' medication orders are not clear.

¢ Physicians change orders frequently.

e Abbreviations are used instead of writing the
orders out completely.

e Verbal orders are used instead of written
orders.

e Poor communication between nurses and
physicians.

Medication packaging

¢ The names of many medications are similar.

¢ Different medications look alike.

¢ The packaging of many medications is
similar.

Why medication errors are not reported

Transcription-related

¢ Medication orders are not transcribed to the
Kardex correctly.

¢ Errors are made in the Medication Kardex.

Pharmacy processes

e Pharmacy delivers incorrect doses to this
unit.

e Pharmacy does not prepare the med
correctly.

e Pharmacy does not label the med correctly.

Nurse staffing

¢ Nurses get pulled between teams and from
other units.

¢ Nurses are interrupted while administering
medications to perform other duties.

¢ Unit staffing levels are inadequate.

¢ All medications for one team of patients
cannot be passed within an accepted time
frame.

Disagree with definition

¢ Nurses do not agree with hospital's
definition of a medication error.

¢ Nurses do not recognize an error occurred.

¢ Medication error is not clearly defined.

¢ Nurses may not think the error is important
enough to be reported.

Reporting effort

¢ Filling out an incident report for a medication
error takes too much time.

¢ Contacting the physician about a medication
error takes too much time.

Fear

¢ Nurses believe that other nurses will think
they are incompetent if they make
medication errors.

e The patient or family might develop a
negative attitude toward the nurse, or may
sue the nurse if a medication error is
reported.

¢ Nurses are afraid the physician will
reprimand them for the medication error.

¢ Nurses fear adverse consequences from
reporting medication errors.

¢ Nurses could be blamed if something
happens to the patient as a result of the
medication error.

Administrative response

* No positive feedback is given for passing
medications correctly.

e Too much emphasis is placed on med errors
as a measure of the quality of nursing care
provided.

¢ When med errors occur, nursing
administration focuses on the individual
rather than looking at the systems as a
potential cause of the error.

e The response by nursing administration
does not match the severity of the error.
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e Medication packaging
e Nurse staffing
e Pharmacy processes
e Physician communication
e Transcription-related
The four subscales that emerged for “reasons why MAE are not reported” are:
e Administrative response
e Disagreement over definition
e Fear
e Reporting effort

Criterion-related validity is established through concurrent comparison to
other measures of the same construct. In 1993, when the survey was initially
developed, there was very little research on medication error reporting or medical
errors, and no other surveys existed to measure them. However, an alternate
method to establish criterion-related validity is correlations with other attributes
believed to be related to the construct. Thus, we conducted a pilot study to explore
the relationships among measures of nurses’ perceptions of organizational culture,
continuous quality improvement (CQI) implementation, and medication
administration error (MAE) reporting. The data from this pilot study support the
criterion-related validity of the subscales.** For example, there was a positive
correlation between hierarchical culture types and reasons why MAE were not
reported, including the subscale “fear.”

Reliability

Subscale reliability was assessed using Cronbach’s Coefficient Alpha, as
described in the previous section. Overall, the internal consistency for each
subscale is within acceptable ranges. Table 2 presents reliability data in more
detail.

Test-retest reliability was assessed for the subscales using a sample of
registered nurses who were enrolled in a graduate-degree nursing program.
Following approval by the Institutional Review Board, faculty agreed to allow the
investigators to approach students at the end of a regularly scheduled class period.
Students who agreed to participate signed a consent form and completed the
survey. Approximately 3 weeks later, the same students completed a second
survey at the end of the class period. The student received a small cash incentive
for completing each survey ($5 per survey). The correlation (Pearson’s ») of
scores from Time 1 and Time 2 were used to assess test—retest reliability. Fifty-
three participants completed surveys at both Time 1 and Time 2. The correlations
for the subscales ranged from 0.53 to 0.78 (Table 2).
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Potential uses of the survey

Medication administration processes and error reporting are complex
processes. Use of this survey can assist in quality improvement efforts in several
ways. The survey can be used to:

e Provide staff with a means of confidential input into the current
medication administration processes and reporting culture.

e Identify the relative rankings of the mean scores for individual
items/subscales to determine intervention priorities for improving
medication administration processes and reporting.

e Compare the mean scores for individual items/subscales across units
within hospitals or between hospitals within systems to assess relative
differences in perceptions of medication administration processes and
reporting, to appropriately target improvement interventions.

e Compare the mean scores for individual items/subscales between staff
and managers, to assess the direction and magnitude of differences in
perceptions of medication administration processes and reporting‘42

e (Compare the mean scores for individual items/subscales at baseline
and following interventions designed to improve medication
administration processes and/or reporting.

e Assess the patient safety culture in combination with other measures,
e.g., extent of implementation of continuous quality improvement.**

Limitations

The survey has been tested only in Midwestern acute care hospitals with an
interest in participating in a quality improvement consortium. The survey applies
only to nurses, who are the primary professionals who administer medications.
Thus, it does not directly address errors in prescribing or dispensing medications.
The survey instrument relies on nurse perceptions, thus determination of the
actual reasons errors occur or are not reported and are beyond the scope of the
survey.

Conclusion

When medication errors are not reported, the potential to avoid future
preventable errors is greatly reduced. Thus, potentially avoidable adverse
outcomes—such as increased morbidity and mortality, as well as resource
utilization—will result.*> *° Without the knowledge gained by analyzing a series
of medication errors, it is impossible to separate special cause from common
cause errors and to enhance the overall effectiveness of the medication delivery
system. Finally, the lack of high quality medication error data reduces the
institution’s risk management capabilities.*” **
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Although health care organizations have implemented continuous quality
improvement programs that focus on systems, rather than individuals, barriers
remain in MAE reporting. It is critical that not only the data, but the reporting
processes themselves, be carefully evaluated as part of any quality improvement
initiative. While it is unrealistic to expect a zero error rate, a culture that supports
identification and reporting of adverse events (one that “drives out fear”) will
enhance quality improvement initiatives. Without open and supportive
organizational, professional and work group cultures—each of which encourages
a systems rather than individual orientation to error reduction—quality
improvement efforts are likely to come up short. Surveys, such as the one
described here, provide a basis to begin discussions about improving the system.
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Monitoring medication administration errors (MAE) is often included as part of the hospital’s risk management program.  While observation of actual medication administration is the most accurate way to identify errors, hospitals typically rely on voluntary incident reporting processes.  Although incident reporting systems are more economical than other methods of error detection, incident reporting can also be a time-consuming process depending on the complexity or “user-friendliness” of the reporting system.  Accurate incident reporting systems are also dependent on the ability of the practitioner to: 1) recognize an error has actually occurred; 2) believe the error is significant enough to warrant reporting; and 3) overcome the embarrassment of having committed a MAE and the fear of punishment for reporting a mistake (either one’s own or anothers mistake).


Because adequate and accurate information about MAE occurrence is prerequisite to designing systems to prevent future errors, participation in voluntary reporting systems by health care professionals is critical. Our research program has attempted to define factors which may enhance or impede voluntary reporting processes in health care organizations.  To do this, we have conducted a number of surveys addressing medication administration error reporting. Based on the responses to these surveys, there is empirical support for many different potential reasons why MAE may not be reported.  We describe a methodology to assess MAE reporting systems and discuss surveys we have found useful in our work. 


BACKGROUND


Although the primary purpose of incident reporting systems is data gathering, managers may use the data to identify and then discipline individual nurses. Even though punishment has little effect on future error prevention, some managers continue to focus on the disciplinary aspects of reporting medication errors.  This is exemplified through use of verbal counseling sessions for errors, or scoring systems whereby points are assigned according to the type of error.  Even though the assignation of points encourages equal treatment of staff, one must still question the willingness of staff to report errors under such circumstances.  These types of responses by managers discourage full reporting and subvert a potentially informative mechanism for quality improvement. Only when those reporting errors perceive a sense of commitment to quality improvement by the manager can a positive tone for error prevention be established. The challenge for nurse managers is to find an appropriate response to MAE.


For the hospital, the end result of the underreporting of medication errors is weakened internal quality improvement and risk management opportunities due to inadequate data. The end result for patients of underreporting of MAE includes an increased potential of adverse outcomes, due to the failure of the hospital to identify and correct systems related problems amenable to correction.  Underreporting of MAE allows the nurse, however, to avoid being blamed, counseled, or labeled by others as incompetent.  The nurse may also not report errors by other nurses, either because of empathy for the nurse committing the error or the desire to avoid being ostracized by other staff.  As a result, the very person upon whom the hospital and patient rely to report errors may have little incentive to do so.


The incentives to improve MAE reporting may be quite different, and potentially in conflict, for the patient, hospital and nurse.  Reporting errors provides data for the hospital to use to improve the system of medication administration.  For patients, recognized and reported errors provide an opportunity to mitigate potential adverse effects of the error.  For the nurse, however, reporting errors may result in counseling, sanctions, and a potential for a diminished reputation as a "good" nurse.  Therefore, it is important to not only develop better ways of identifying why medication errors occur, but also to understand the conflicting motivations which the nurse may experience related to MAE reporting.  For reporting systems to provide useful information, the outcome of the reporting must be a "win-win-win" situation for the hospital, patient, and nurse.


MAE REPORTING QUESTIONNAIRE


The Medication Administration Error (MAE) Reporting Questionnaire (Wakefield, Wakefield, Uden-Holman, & Blegen, 1996) is a 77-item questionnaire initially developed and pilot tested in one hospital as part of an internal quality improvement initiative, and used subsequently in three multi hospital surveys.  Review by a panel of expert nurses established content validity.  The instrument asks respondents to indicate their level of agreement by using a 6-point Likert-type scale with anchor values of 1 for strongly disagree and 6 for strongly agree with 29 statements designed to reflect reasons why MAE occur and 16 statements reflecting reasons why MAE are not reported.  The final section asks respondents to indicate their perception of the percentage of MAE actually reported for 11 categories of MAE, as well as an estimate of the total percentage of MAE reported.  For the first two sections of the questionnaire, principle components factor analysis with orthogonal rotation was used to determine whether individual questions could be combined into subscales.  Items found to load together on the same factor were formed into subscales in which each item was equally weighted.  Subscale values were calculated by adding the value of each questionnaire item in the scale and dividing by the number of items in the subscale.  Subscale reliability was assessed with Cronbach’s Coefficient Alpha. The subscale reliability of these factors, measured by Cronbach’s Alpha, ranged from 0.74 to 0.85.


The questionnaire, administered in 1994, 1996, and 1998 to convenience samples of nurses working in acute care hospitals located in the Midwest, yielded samples of 1384, 1428, and 862 respectively.  Because anonymity was guaranteed, no attempt was made to track individual nurse responses over time. Exploratory and confirmatory factor analyses revealed the consistent presence of five valid and reliable factors for reasons why MAE occur: Physician Communication, Medication Packaging, Nurse Staffing, Transcription- related, and Pharmacy Processes (Wakefield, Wakefield, Uden-Holman, & Blegen, 1998).  Overall, the mean values and ranking of the five indices formed from these factors is consistent across time.  Overall, when combing responses across all hospitals, Physician Communication was perceived as the most important factor for reasons MAE occur.  This includes items such as ‘medication orders not legible’ and ‘medication orders not clear’.  Medication Packaging ranked second and includes items such as ‘the packaging of many medications is similar’.  An example of a Nurse Staffing item is ‘nurses are interrupted while administering medications to perform other duties’.  As might be expected, nursing units in different hospitals had different rank ordering.  For reasons why MAE are not reported, four valid and reliable factors emerged from the factor analyses:  Disagreement Over Error Definition, Reporting Effort, Fear, and Administrative Response (Wakefield et al. 1996; Wakefield, Wakefield, Uden-Holman, Borders, Blegen, & Vaughn, 1999).   Overall, the mean values of the four indices formed from the factors have remained constant across the three samples. Again, when responses from all survey respondents are analyzed,  Administrative Response and Fear were identified as being more important than Reporting Effort or Disagreement Over Error Definition  as reasons why MAEs may not be reported. For estimates of reporting rates, the responses were again consistent and surprisingly low across samples (Wakefield, Wakefield, Borders, Uden-Holman, Blegen, & Vaughn, 1999). The global measure used for all types of MAEs yielded estimated reporting rates of 62%, 63% and 57% respectively.  At the individual nursing unit level there were marked differences in terms of which reasons for MAE occurrence, reasons for not reporting, and estimates of the extent to which MAE are reported.


THE EFFECT OF CULTURE AND CONTINUOUS QUALITY IMPROVEMENT ON MAE REPORTING


We believe the reasons for not reporting MAE are related to many factors, including the organizational culture in which the nurse works, the extent to which that organization has implemented principles of continuous quality improvement, and the influence of the norms of the professional group.  Although research in health care settings has looked at the effect of organizational culture on commitment and job satisfaction, only recently has research begun to look at the effect of culture on how the work within a hospital is performed (Shortell et al., 1995).  Within the hospital setting, there may be several ‘cultures’ affecting MAE reporting, including culture at the organizational, professional and work group levels. We subsequently conducted a pilot study describing the relationships between organizational culture, the extent of CQI implementation, and barriers to MAE reporting.  In addition to the MAE Reporting Questionnaire described above, two existing instruments were used in this study.


Organizational culture  was measured using the Culture Inventory (Zammuto & Krakower, 1991).  This is a 20-item self-administered questionnaire, based on work by Quinn and Kimberly (1984).  For this questionnaire, respondents distribute 100 points between descriptions of four culture types: group, developmental, hierarchical, and rational.  The group type culture focuses on norms and values associated with affiliation and trust.  This is a flexible, people-oriented culture reflected by concerned and supportive leadership.  The developmental type culture focuses on the importance of the task being undertaken.  This is a flexible, organization-oriented culture with inventive, risk-taking leaders.  The hierarchical type culture reflects the norms and values of bureaucracies.  This culture is controlling rather than flexible, focuses on rules and stability, and has conservative, cautious leadership.  Finally, the rational type culture focuses on achievement, productivity, and efficiency.  This culture is also controlling, focuses on production and efficiency, and has directive, goal-oriented leaders. In a previous study using this instrument and focusing on the relationship between culture and CQI implementation (Shortell et al., 1995), group and developmental culture were associated with CQI implementation, while hierarchical and rational culture were negatively associated with CQI implementation.  Previous studies have demonstrated adequate reliability and validity of the instrument (Shortell et al., 1991; Shortell et al., 1995).  In the most recent study, Cronbach’s alpha for the four culture types ranged from .47 for the rational scale to .79 for the group scale (Shortell et al., 1995).  A score was computed for each of the four culture types for each respondent; this score ranges from 0 to 100.


CQI implementation was measured using the QI Implementation Scale (Shortell et al., 1995), which operationalizes the Malcolm Baldridge National Quality Award criteria.  This is a 58-item instrument composed of six scales, including leadership, information and analysis, human resources management (two scales), quality management, and strategic quality planning.  Cronbach’s alpha for the six scales ranges from .79 for the human resources-education and training scale to .93 for the leadership scale (Shortell et al., 1995).  As in the Shortell et al. study, a single summary score was computed by averaging scores across the six scales.  In previous work, this summary score correlated well with other measures of CQI implementation, including use of CQI tools and employee and physician participation in CQI programs (Barsness et al., 1993). 


Nurses in six hospitals were surveyed using the Culture Inventory and QI Implementation Scale.  Responses to these scales were analyzed in relation to previously gathered data from the same hospitals on using the MAE Reporting Questionnaire. Responses were received from 292 nurses in six hospitals. Results indicate significant differences among the hospitals for culture types and perceived extent of CQI implementation.  Extent of CQI implementation is significantly associated with reasons why MAE are not reported; barriers to reporting are significantly associated with estimated percent of errors reported; and having a group-oriented culture is positively associated with the estimated overall percent of MAE being reported.  Organizational culture and CQI implementation appear to be related to the extent of MAE reporting. 


THE ROLE OF THE PHARMACIST


We were also interested in determining the extent to which pharmacists have the capacity to identify, track and prevent medication administration errors.  A pharmacist survey was developed specifically for a pilot study in six hospitals.  This is a 40 item instrument which asks questions using both open and closed ended response questions related to the role of pharmacists in the detection, reporting, and prevention of medication administration errors.  Questions also address Pharmacy-Nursing collaboration in quality improvement activities focused on MAE, as well as the pharmacist’s perception of why nurses do not report MAE.


Pharmacy directors from the six hospitals participating in the culture study were surveyed to answer “To what  extent do pharmacists have the capacity to identify, track, and prevent medication administration errors?”.  In summary, pharmacists reported that:


· Pharmacy departments lack automated systems to identify and track MAE


· Current systems used by pharmacy departments to detect MAE are not effective


· Pharmacy departments vary in their responses to identified MAE


· MAE prevention policies by pharmacy departments are variable


· Nursing and Pharmacy integration and communication could be improved


We recognize we have represented a small number of Pharmacy Departments in this study, and recommend that larger surveys be undertaken to address the issue of Pharmacy Department’s role in MAE prevention, identification, and follow-up.


IMPLICATIONS


Through this group of studies, we have learned the following:


· Staff can understand and do respond to the Culture, CQI, and MAE survey instruments


· These instruments assess staff perceptions about several important aspects of organizational culture and management practices


· The instruments have acceptable psychometric properties, i.e. validity and internal reliability 


· Organizational culture and extent of CQI implementation vary greatly across organizations


· Consistently, nurses report that 40 - 50% of MAE may not be reported


· Reasons for not reporting MAE appear to be related to both individual and organizational factors


· Critical behaviors, i.e., medication error reporting, are complex and require an interdisciplinary approach


· There is a need to improve nursing and pharmacy collaboration to detect, report, and prevent MAE


Although health care organizations have implemented continuous quality improvement programs that focus on systems, rather than individuals, barriers remain in MAE reporting.  It is critical that not only the data, but the reporting processes themselves be carefully evaluated as part of any quality improvement initiative. While it is unrealistic to expect a “zero” error rate, a culture that supports reporting (one that “drives out fear”) will enhance quality improvement initiatives.  Without open and supportive organizational, professional and work group cultures, each of which encourages a systems rather than individual orientation to error reduction, quality improvement efforts are likely to come up short.
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Abstract







Background: Assuring that medication administration error (MAE) reports are reliable and valid is of great significance for the patient, the hospital, and the nurse.  In most hospitals, MAE reporting relies on the nurse who discovers an error to initiate an error report, whether or not that nurse committed the error.  Because of the potential for negative consequences, there may be significant disincentives for the nurse to report the error.  This, the first of two papers, describes the results of a large scale survey designed to assess nurses' perceptions of the reasons why MAE may not be reported.  The companion paper compares nurses’ estimates of the extent to which MAEs are reported with the actual reported medication error rates.



Methods: Nurses in 24 acute-care hospitals were surveyed to determine perceptions of reasons why medication errors may not be reported.



Results: The factor analysis reveals four factors explaining why staff nurses may not report medication errors: Fear, Disagreement over whether an error occurred, Administrative Responses to medication errors, and Effort required to report MAEs.



Conclusions: There are potential changes in both systems and management responses to MAEs which could improve current practice.  These changes need to take into account the influences of organizational, professional, and work group culture.
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	Medication administration is often viewed as a routine and basic nursing task.  In reality, it reflects a complex interaction of a large number of specific decisions and actions1, often performed under less than ideal conditions.  Because medication-related errors may result in serious adverse consequences for patients1,2, considerable effort has been made to detect, analyze, and eliminate them3,4,5,6.  As such, indicators of medication errors are central to most hospital’s quality improvement and risk management programs.  Medication-related errors include both potential as well as actual errors and can be classified into one of several categories, including prescribing errors,  monitoring errors, patient noncompliance, dispensing errors, and administration7.  In particular, the recognition and reporting of medication administration errors (MAE) by nurses has been used extensively in quality management.



	Prevention of MAEs relies on adequate and accurate information about their occurrence.  Most MAE reporting systems rely on individual staff nurses to recognize and report MAE’s.  Given the critical role of the individual nurse in reporting MAE’s, it is important to understand nurses’ perspectives on medication administration errors.  This paper discusses nurses perceptions of why MAEs may go unreported, and the potential implications of invalid reporting practices.



MAE Reporting Process



Reporting systems.  MAE reporting processes are typically included as part of the hospital’s risk management program.  While observation of actual medication administration is probably the most accurate way to identify errors8, the most cost-efficient method is through incident reporting.  Although incident reporting systems are more economical than other methods of error detection, incident reporting can also be a time-consuming process depending on the complexity or “user-friendliness” of the reporting system.  Accurate incident reporting systems are also dependent on the ability of the practitioner to: 1)recognize an error has actually occurred; 2) believe the error is significant enough to warrant reporting9 and 3) overcome the embarrassment of having committed a MAE and the fear of retaliation for reporting a mistake.



	The primary purose of incident reporting systems is data gathering; descriptions of these systems emphasizes that the data should not be used as a basis for criticism of individual nurses.  However, managers may use the data to identify and then discipline indvidual nurses, thus discouraging full reporting and subverting the process.  To further cloud the quesions of the validity of MAE data reported is the potential for staff to use incident reporting systems to retaliate against other staff.  Sudden increases in the number of incident reports may signal not only an increase in incidents, but also an increased willingness to “report” coworkers and thus be indicative of deteriorating personal working relationships10.



	Even though it has been suggested that punishment has little effect on future error prevention11, some continue to focus on the disciplinary aspects of reporting medication errors.  In one approach, each error results in a counseling for nurses12.  Other systems track individual errors and institute counseling when a certain number of errors are committed13.  The EDMET tool5 uses a scoring system whereby points are assigned according to the type of error.  At pre-specified point accumulation levels, disciplinary actions are implemented ranging from verbal counselings, education, writing a paper, medication administration supervision, 3-day suspensions, or termination of employment14,15.  While the primary advantage of a point system is equal treatment of staff, one must still question the willingness of staff to report errors under such circumstances.



Why MAEs are not reported.  Almost universally, managers proclaim that data gathered through incident reporting systems are not to be used in a punitive manner, but to improve patient care.  In reality, this may not be the case.  Zellmer16 likens the response of managers to medication errors to that of parents reacting to mistakes or bad behavior by their children.  These responses may range from the insecure or inexperienced parent whose first response is to lay blame and exact punishment to the other extreme of the parent who ignores or denies the mistake, hoping the bad behavior will go away.  Somewhere in between is the parent who analyzes the facts, discusses the behavior with the child in a non-judgmental way to arrive at a mutual understanding of how to avoid recurrences in the future16.  The challenge for nurse managers is to find an appropriate middle ground.



	Proficiency in patient care, including medication administration, is a source of pride for nurses.  Fear of harming patients through errant actions such as medication errors is instilled early in the career of a nurse17.  Since nurses administer medications, the final step in a series of activities leading to patients receiving medicaiton, they are often “blamed” for errors that may have occurred along the way.  Nurses remember their errors, and experience pain and guilt over them.  This is exacerbated by use of terminology and concepts associated with sin and religion to describe errors, i.e. sins of omission and commission.  Public acknowledgment by the nurse of this error, in forms such as memos admitting to a MAE, being required to attend remedial education, or have direct supervision while administering medications, is reminiscent of the actions of sinners who seek forgiveness17.  Studies of error reporting by pharmacists have also found decreased reporting of errors in environments where error rates are used as a performance measure; this has been called an “honesty tax” for accurate reporting18.  In the most comprehensive study of adverse drug events to date, investigators went to great length to assure anonymity in reporting in order to gather accurate1,19.  Only when those reporting errors perceive a sense of commitment to quality improvement by the manager can a positive tone for error prevention be established18.



Outcomes of and Incentives for Improving the Reporting of Medication Errors



	For the hospital, the end result of the underreporting of medication errors is weakened internal quality improvement and risk management opportunities due to inadequate data.  Also of concern is the resulting non-comparability of MAE data used for intra- and inter-institutional comparisons or benchmarking.  The end result for patients of underreporting of MAEs includes an increased potential of adverse outcomes, due to the failure of the hospital to identify and correct systems related problems amenable to correction.



	Underreporting of MAEs allows the nurse, however, to avoid being blamed, counseled, or labeled by others as incompetent.  The nurse may also not report errors by other nurses, either because of empathy for the nurse committing the error or the desire to avoid being ostracized by other staff.  As a result, the very person upon whom the hospital and patient rely to report errors may have little incentive to do so.



	The incentives to improve MAE reporting may be quite different, and potentially in conflict, for the patient, hospital and nurse.  Reporting errors provides data for the hospital to use to improve the system of medication administration.  For patients, recognized and reported errors provide an opportunity to mitigate potential adverse effects of the error.  For the nurse, however, reporting errors may result in counseling, sanctions, and a potential for a diminished reputation as a "good" nurse.  Therefore, it is important to not only develop better ways of identifying why medication errors occur, but also to understand the conflicting motivations which the nurse may experience related to MAE reporting.  For reporting systems to provide useful information, the outcome of the reporting must be a "win-win-win" situation for the hospital, patient, and nurse.



	In spite of the critical role of the individual nurse in identifying and reporting MAEs when they occur, there has been little research attempting to assess the reliability and validity of the reporting process10.  Because MAE reporting is highly dependent on the decision of the individual nurse to report an error, it is essential to understand from the nurses' perspective the reasons why MAEs go unreported.  This paper describes the results of a survey designed to assess and analyze nurses' perceptions regarding why these errors may go unreported.



Methods



Site and Subjects



	Nurses in 24 of Iowa's acute care hospitals were surveyed during the Spring of 1994.  The survey instrument was initially developed and pilot tested in one hospital as an internal quality improvement initiative.  The instrument was developed by an experienced quality improvement clinician and a health services researcher.  It was then reviewed by a panel of nurses and, following revisions, was pilot tested on several nursing units.  Respondents were asked to indicate their level of agreement using a six point Likert type scale with anchor values of 1=strongly disagree and 6=strongly agree with 16 statements to assess Reasons Why Medication Errors Are Not Reported..  The survey instrument also included demographic information such as education, type of nursing unit, and position (e.g., staff nurse, head nurse, other).



	A convenience sample of hospitals was contacted and asked to participate in the survey.  Each hospital determined which nursing units and nursing staff would receive a survey.  In order to ensure respondent confidentiality, all completed surveys were returned directly to the authors for data cleaning, coding, entry and analysis.  Participating hospitals received reports in which the responses from the hospital were summarized and anonymously compared to the aggregated responses from the other participating hospitals.  While in the majority of participating hospitals all nurses working on each nursing unit were given a survey, some hospitals selected a sample of units and/or staff to receive the surveys.  Thus, this study can best be described as using a nonrandom selected convenience sample of nurses working in 24 acute care hospitals.



Analysis Strategy



	The primary focus of the analysis presented in this paper is to describe reasons why nurses do not report MAEs.  The unit of analysis is the individual nurse.  All analyses reported here use the entire sample; thus no subgroup analyses are presented.  Descriptive statistics are used to analyze the response to individual items and the respondents' characteristics.  Principle Components factor analysis using orthogonal rotation was used to determine if the individual questions could be combined into the subscales.  Items found to load together on the same factor were formed into subscales in which each item was equally weighted.  Subscale values were calculated by adding the value of each questionnaire item in the scale and dividing by the number of items in the subscale.  Subscale reliability was assessed using Cronbach's Coefficient Alpha.  All analyses reported here were conducted using the Statistical Analysis System (SAS).
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Results



Sample Characteristics



	Useable responses were received from 1,384 respondents; 304 nurses in  14 rural, 345 nurses in 4 rural referral, and 735 nurses in 6 urban acute care hospitals.   Overall, approximately 22 percent of respondents were from rural hospitals, 25 percent from rural referral hospitals, and 53 percent from urban hospitals.  



	For those indicating their education level, respondents included:  107 LPNs (7.7%), 935 ADN or Diploma RNs (67.6%), 259 BSNs (18.7%),  and 14 Advanced Degree RNs (1%).  Sixty-nine respondents (5%) did not indicate their education level.  Approximately 78 percent of respondents indicated they were staff nurses while 8.9 percent indicated they held some type of management position (e.g. head nurse, nurse managers).  A total of 175 respondents (12.6%) did not identify their position in the hospital. 



	Approximately 79% of respondents reported working on one of six types of inpatient nursing units: medicine (18.2%), special care units (e.g., ICU, SICU, PICU) (17.5%), surgery units (13.7%), combined medicine and surgery (12%), obstetrics (8.7%) and pediatrics (8.5%).  The remaining 20.1 percent of respondents were from a variety of somewhat more specialized types of nursing units (e.g., orthopedics, psychiatry, emergency room).  Eighteen respondents (1.3%) did not identify a nursing unit.



Analysis of Reasons Why Medication Errors May Not Be Reported.



	Table 1 contains the descriptive statistics for the individual questionnaire items related to reasons why medication errors may not be reported.  Individual items are grouped within one of the four resulting factors.  The response range for every item included the full range of 1=strongly disagree to 6=strongly agree.  Individual items with the highest mean values, or for which there was the strongest agreement included: "No positive feedback for passing medications correctly" (mean=4.2); "Could be blamed if something happens to the patient" (mean=4.0); "When medication errors occur the focus is on the individual rather than the system" (mean=3.9); "Nurses may not think the error is important enough to be reported" (mean=3.65); "Nurses believe that other nurses will think they are incompetent" (mean=3.64); and "Nurses fear adverse consequences from reporting medication errors" (mean=3.59).  Items with the lowest mean values, or for which there was the least amount of agreement included: "Nurses do not agree with the hospital's definition of a medication error" (mean=2.91), and "Contacting the doctor about a medication error takes too much time" (mean=2.93).



	The results of the factor analysis are presented inTable 1. Using varimax rotation, an Eigenvalue criterion of 1.0 or greater, and a factor loading criterion of .40 or greater, four factors emerged.  The subscale reliabilities of these factors, as measured by Cronbach's Alpha, ranged from .74 to .85 (Table 2), indicating good internal consistency.  The results of the factor analysis and internal reliability were used as the basis for combining specific items into four subscales.  



	Subscale means were calculated by taking the average of the items included within each subscale (Table 2).  The subscale means for Reasons Why Medication Errors Are Not Reported range from 3.6 for the "Administrative Response" subscale to 3.2 for the "Reporting Effort" subscale.  In descending order of magnitude, the subscales with the greatest mean values were "Administrative Response" (mean=3.6) and "Fear" (mean=3.5).  The "Disagreement Over Error" (mean=3.2) and "Reporting Effort" (mean=3.2) subscale mean values were somewhat lower.  These mean values indicate that the average respondent generally fell in the middle range.  Again, this supports the notion that there are many different reasons why medication errors may not be reported.



Limitations



	The instrument and the study findings have several limitations.  First, this instrument has been used only in one set of Midwest acute care hospitals.  Replication of the findings from other hospital settings in different regions is clearly needed.  Second, the survey instrument relies on nurses' perceptions.  Unfortunately, given the subjective nature of most hospital's medication error identification and reporting systems it is necessary to rely on subjective self-report perceptions, rather than objective data.  Third, the data are cross-sectional and do not allow for longitudinal analyses to track respondent consistency over time.  Fourth, the survey instrument may not account for all, or perhaps even the most important, reasons why MAE may not be reported.



Discussion



	From the perspectives of risk management and quality assessment and enhancement it is essential that the reporting processes used to detect potential problems yield valid and reliable data.  Because of the central importance of medication administration to the patient care process and the potential for increased morbidity, mortality and costs when MAEs occur, the medication error reporting process was selected as the focus of one hospital's internal quality improvement initiative, and then expanded to 23 other hospitals.  Given that MAE report processes usually rely on the individual nurse to identify errors and then initiate a report, it is important to use the nurse's perceptions to identify factors that may relate to reasons why errors may not be reported.  Other than incidental reports and conjecture, we are not aware of any other large scale surveys, such as ours, which have systematically collected data on the perceptions of nurses about barriers to reporting MAEs.



	Based on the responses of over 1,300 nurses, the results provide support for the belief that there are many different reasons why MAEs may not be reported.  These reasons include fear of blame being placed on individuals, no positive response or rewards for correct medication administration, and fear of being labeled incompetent by peers.  Because of the complexity of the medication administration process, hospitals have had difficulty implementing changes to improve error rates.  However, the results of this study indicate that there are potential changes which could improve both the system and management response, including changing organizational culture and beliefs about medication administration processes and the mechanisms for reporting deviations from these processes.  Specifically, these changes include emphasizing data collection as opposed to laying blame, and education about the importance of analyzing minor errors in identifying systems problems.



	Although research in health care settings has looked at the effect of organizational culture on commitment and job satisfaction, only recently has research begun to look at the effect of culture on how the work within a hospital is performed20.  Within the hospital setting, there may actually be more than one culture affecting the extent to which MAEs are reported.  In addition to organizational culture, professional and work group culture may also play a key role in the extent to which MAEs are reported.



Organizational Culture



	Organizational culture is defined as the pattern of values, beliefs, and expectation shared by the organization’s members21.  Culture represents the taken-for-granted assumptions people make about how work is to be done and how employees relate to each other.  The values and beliefs of employees interact with the organization’s structure, control systems, and people to produce common norms about how employees should act22.  Based on this definition, one might hypothesize that a hospital’s culture concerning how errors are to be dealt with will affect the reporting of these errors.   That is, if the hospital generally takes an individual rather than systems orientation to errors and responds in a punitive rather than constructive manner, there may be reduced incentive for staff to report errors.  The findings from this study support the notion that the reporting of MAEs may be influenced by “professional” fears of the nurse and anticipated negative responses from administrators.  However, the influences of the nature of the professional and work group cultures may also have important countervening effects.



Professional Culture



	Leape23 argues that the most important reason physicians and nurses have not developed more effective means for preventing errors is that they have a difficult time accepting errors when they occur.  Both physicians and nurses are socialized as students to strive for error-free practice with an emphasis on perfection.  When errors occur, they are likely to be viewed as failures of character, i.e. the error occurred due to negligence and is regarded as someone’s fault, as opposed to a learning opportunity.  Corrective measures have traditionally been aimed at the individual to ensure that person did not commit the same error again, rather than focusing on the underlying cause of the error23.  In this study, the second highest mean response for the individual items was on “Nurses could be blamed if something happens as a result of the medication error”.  One other item also deserves note, “Nurses may not think the error is important enough to be reported”.  This indicates nurses do not see error reporting as an learning opportunity.  That is, if potential errors (i.e. errors that were “caught” before they occurred) or “minor” errors were reported and used to improve the system of medication administration, we may be better able to avoid “major” errors.  For example, the incorrect IV solution may be administered because dextrose and saline IV solutions are stored next to one another; nurses may not report this “minor” error.  If, however, pre-mixed morphine and heparin are stored next to one another, this may result in a “major” error.  Could we have learned from reporting the dextrose/saline error, and therefore prevented the morphin/heparin error?  Are there other, not so obvious, system faults that provide similar learning opportunities, if there were a more positive open reporting environment within organizations?  In relation to MAEs, the punitive nature of the professional culture may result in underreporting.



Work Group Culture



	Perhaps the most salient culture for an employee is the immediate work group.  The Hawthorne studies show that work group norms exerted a greater influence on performance than work conditions or economic conditions24.  Other research has shown that group composition and norms and group work processes can influence work group effectiveness25.  The bottom line is that the attitudes, values, and actions of one’s immediate coworkers and supervisor can have a significant impact on an individual’s day-to-day work, regardless of the influence of the organizational and professional culture.  Within hospitals, the nurse’s work group usually exists on the individual patient care unit.  Although different hospital units carry out many of the same processes, such as medication administration, reported error rates can vary widely across units within the same hospital26, suggesting that the attitudes of the immediate work group may affect MAE reporting behavior.



Conclusion



	Improvement of work processes and systems rather than correcting individual errors is a key component of CQI/TQM approaches.  A recent study found a participative, flexible, risk-taking culture is positively associated with CQI/TQM implementation; implementation, in turn, was positively associated with perceived improvement in patient outcomes (Shortell,et al. 1995).  Therefore, it is critical that not only the data, but the reporting processes themselves be carefully evaluated as part of any quality improvment inititative.  What matters is a culture that supports quality improvement efforts (Shortell, et al., 1995).  While it is unrealistic to expect a “zero” error rate, a culture that supports reporting (one that “drives out fear”) will enhance quality improvement initiatives.  Without open and supportive organizational, professional and work group cultures, each of which encourages a systems rather than individual orientation to error reduction, quality improvement efforts are likely to come up short.
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Table 1







SUMMARY OF DESCRIPTIVE STATISTICS AND FACTOR ANALYSIS RESULTS















Reasons Why Medication Errors Are Not Reported2







Factor 1:  "Fear"			Eigenvalue = 5.53







Questionnaire Items					Mean		SD	     Factor Loading







Nurses could be blamed if something happens to	4.04		1.46		.621



patient as a result of the medication error.







Nurses believe that other nurses will think they 	3.65		1.58		.732



are incompetent if they make medication errors.	







Nurse fears adverse consequences from reporting	3.59		1.51		.760



medication errors.







Patient might develop negative attitude.		3.40		1.47		.752







Nurse fears reprimand by physician.			3.03		1.46		.781







Factor 2:  "Disagreement Over Error"	Eigenvalue = 1.73







Questionnaire Items					Mean		SD	     Factor Loading







Nurses may not think the error is important		3.65		1.58		.640



enough to be reported.







Nurses do not recognize that errors have occurred.	3.25		1.50		.737







Medication error is not clearly defined.		3.05		1.46		.728







Nurses do not agree with hospital's definition	2.91		1.46		.758



of a medication error.







Factor 3:  "Administrative Response"		Eigenvalue = 1.33







Questionnaire Items					Mean		SD	     Factor Loading







No positive feedback is given for passing 		4.20		1.61		.739



medications correctly.







Nursing administration focuses on the individual	3.89		1.55		.745



rather than looking at the system as a potential



cause of the error.







Too much emphasis is placed on medication errors	3.33		1.54		.761



as a measure of the quality of nursing care being



provided.







The response by nursing administration does not	3.02		1.33		.512



match the severity of the error.







Factor 4:  "Reporting Effort"		Eigenvalue = 1.11







Questionnaire Items					Mean		SD	     Factor Loading







Filling out an incident report for a medication	3.40		1.49		.854



error takes too much time.







Contacting the doctor about a medication error	2.93		1.37		.846



takes too much time.











	We used a factor loading criteria of .40 or greater as the determinant of whether an item would be considered to be included within a particular factor27,28.











2	The factor analysis for Reasons Why Medication Errors Are Not Reported resulted in a four factor solution.  The first factor, named "Fear", consists of five items with factor loadings ranging from .62 to .78.   The second factor, named "Disagreement over Error", consists of four items with factor loadings ranging from .64 to .76.   The third factor, named "Administrative Response", consists of four items with factor loadings ranging from .51 to .76.  The final factor, named "Reporting Effort", consists of two items which each had loadings of .85 �





Table 2:  Summary of Subscale Values and Reliabilities:























Reasons Why Medication Errors Are Not Reported







			   	Cronbach's			Standard



Subscale			Alpha		Mean		Deviation







 Administrative Response	.743		 3.61	  	    1.14







 Fear				.845		 3.54	  	   1.18







 Disagreement Over Error	.762		 3.21	  	    1.15







 Reporting Effort		.791		 3.16	  	    1.30
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Abstract


Because the identification and reporting of medication administration errors (MAE) is a non-automated and voluntary process, it is important to understand potential barriers to MAE reporting.  This paper describes and analyzes a survey instrument designed to assist in evaluating the relative importance of 15 different potential MAE reporting barriers.  Based on the responses of over 1300 nurses and using a confirmatory Lisrel analysis, the 15 potential barriers are combined into four subscales:  Disagreement over error, Reporting effort, Fear and Administrative response.  The psychometric properties of this instrument and descriptive profiles are presented.  Specific suggestions for enhancing MAE reporting are discussed.


Background

“The culture of an organization is not always apparent....until it becomes an obstacle to progress.”  Alexander Hiam, Closing the Quality Gap, 1992


Medication administration is a routine, yet highly complex and important nursing care responsibility.  Because of the central role that medication administration plays in the patient care experience it is essential that when medication administration errors (MAE) occur they be identified, reported and appropriately analyzed in order to determine the source and causes of the error.  Effective medication administration error reporting is essential from both the risk management and continuous quality improvement perspectives.


There are three primary categories of medication errors (1).  Prescribing errors occur when the physician determines a patient’s medication needs and enters that order in the patient’s medical record.  Dispensing errors generally occur at the time the order is dispensed by the pharmacist to the patient or in some cases by the nursing staff.  Administration errors occur at the time when the patient is actually, or was supposed to have been, given the medication.   In the inpatient and outpatient settings administration errors are generally associated with nursing actions.  


There are two broad categories of medication administration errors (MAE).  Errors of commission are errors related to a medication that has been given to the patient.  Examples of errors of commission are directly related to the “5 Rights” of medication administration:  Right Patient,  Right Drug, Right Dose, Right Time and Right Route.  The second MAE category includes errors of omission.  That is, the patient did not receive a medication that was ordered and dispensed to the nursing unit.  


Given the large number of medications and the potential for serious, and in some cases fatal, outcomes (2, 3), it is essential that institutions have effective MAE reporting processes.  In the vast majority of hospitals, outpatient and long-term care settings the MAE reporting process is a non-automated and voluntary activity which is performed with the existing time and staffing constraints.  Previous research (4, 5, 6, 7) has indicated that a substantial percentage of MAEs may not be recognized or reported.


The MAE reporting processes generally involve four basic steps:  


1. recognition that a MAE has occurred,


2. assessment that there is a need for reporting,


3. preparing some type of incident report, and 


4. follow-up response by the party receiving the report.


While this four-step process is relatively straightforward, there are a number of factors that may prevent MAE reporting.  First, by definition, recognition by a nurse that an error has occurred means that the error happened some time previous to its discovery.  This means the nurse who is assessing the medication record must be able to detect an error based on the documentation of either her / himself or another nurse.   Because this nurse is essentially dependent on documentation as the primary means of detecting the error, and may not be familiar with either the patient or the medications being given, recognition that an error has occurred is very difficult.  Second, even if an error is detected, the reporting nurse must decide whether or not it should be reported.  Some errors, such as not receiving or receiving late one dose of a vitamin, may be so trivial as to not require reporting.  Other errors such as patients not receiving medications at the prescribed time may happen so often that this is actually considered to be normal practice (8).  As such, inconsistent operationalization of the definitions of MAEs may limit error reporting (9).  Third, the nurse must also assess the effort and potential cost associated with making a MAE incident report.  If the reporting process requires a significant amount of effort by the reporting nurse (e.g. a detailed report, contacting the prescribing physician), it is less likely that “minor” errors will be reported.  There may also be a personal cost in that it may be difficult to report peers’ errors either because they are good friends and coworkers, or because the reporting nurse recognizes that she / he is just as likely to make the same type of error.   Finally, the administrative response to a reported MAE may also act as a deterrent to reporting.  If MAEs are used as an indicator of an individual nurse’s performance or in a punitive manner, colleagues may be reluctant to report errors (6, 10, 11, 12).


When MAEs are not reported the potential to avoid future preventable errors is greatly reduced.  Thus potentially avoidable adverse outcomes such as increased morbidity and mortality as well as resource utilization will result (13, 14).  Without the knowledge gained by analyzing a series of MAEs it is impossible to separate special cause from common cause errors and to enhance the overall effectiveness of the medication delivery system.  Finally, the lack of high quality MAE data reduces the institution’s risk management capabilities (15, 16).


As stated above, there may be many potential reasons why a MAE might occur and go unreported.  Understanding these reasons is critical to improving medication administration and decreasing MAEs.  Because MAE reporting is voluntary and non-automated, our focus is on developing a methodology that could be used in practice settings to better understand why errors may not be reported.  The purposes of this study were to: 1) to conduct a confirmatory factor analysis of a hypothesized four factor solution describing reasons why medication administration errors may not be reported; and 2) to analyze the resulting subscale variation at the nursing unit level.  We focus on specific nursing units because many of the subscales are directly related to the management practices at the unit level.


Methods


Subjects

Nurses from twenty-nine of Iowa's acute care hospitals were surveyed during the spring of 1996.  Participating hospitals were recruited through The University of Iowa’s Institute for Quality Health Care (IQH), which promoted the study as one of its quality improvement initiatives.  Individual hospitals were responsible for deciding which units and nurses received surveys.  Some hospitals surveyed each nurse working on each unit whereas others hospitals sampled only particular units or nurses.  Thus, the study employed a nonrandom convenience sample.  Once completed, the nurses' respective hospitals collected and forwarded the surveys to the IQH for coding, entry, and analysis.  A total of 1,428 usable surveys were returned.  For a description of the study sample please see the accompanying article:  “Understanding and Comparing Differences in Reported Medication Error Rates.”


Survey Instrument

The survey instrument contained questions covering three main content areas: nurses’ perceptions of the reasons medication administration errors are/are not reported, reasons medication errors occur, and the percentage of medication errors reported.  The focus of this paper is on nurse perceptions of reasons why medication administration errors may not be reported.  Subjects were asked to respond on a six point continuum (1=strongly disagree to 6=strongly agree) to questions of why administration errors are not reported on their immediate nursing unit.    A previous survey of almost 1,300 nurses that used a similar version of the instrument found four factors related to the reasons why errors are not reported (6).  These factors included: disagreement as to what constitutes a medication administration error (Disagreement Over Error); the amount of effort required to report an MAE (Reporting Effort); fear of being seen as incompetent or a poor quality nurse if a MAE is reported (Fear); and the nature of the administrative response when errors are reported (Administrative Response).    Appendix A contains the individual items contained in each factor.


Analysis


A LISREL based confirmatory factor analysis was conducted to determine if the present study supported the existence of the four factors identified in the earlier study.  LISREL 8 (17) was used to test different hypothesized factor structures to determine which factor structure bests fits the data.  This test for discriminant validity involves comparing the fit of the hypothesized 4-factor model with simpler, but theoretically plausible models.  Specifically, we tested the competing hypotheses that the 3-factor model, 2-factor model, or the 1-factor model yielded a better fit to the data.  


Based on the resulting empirical support for the hypothesized four-factor model, four unweighted additive subscales were formed.  Cronbach’s alpha was used to estimate the subscale internal reliability (18, 19, 20).  Subscale mean values were calculated by adding the scores for the individual items and dividing by the number of items in each subscale.  Subscale means for the entire sample as well as for staff and supervisors on the same specific nursing units were calculated.  Descriptive statistics were used to analyze the individual items and subscales.  For nursing unit analyses we required responses from a minimum of six staff and one supervisory nurse from each nursing unit.  Meeting this restriction criterion required the elimination of a significant number of respondents.  The resulting subsample included in the nursing unit specific analyses was based on 76 supervisors and 566 staff nurses from 44 different nursing units.


Findings


Confirmatory Factor Analysis

Table 1 presents the results of the tests for the fit of the null, 1-factor, 2-factor model (Fear + Administrative Response vs. Disagree with Definition + Reporting Effort), 3 factor model (Fear vs. Administrative Response vs. Reporting Effort + Disagree with Definition), and the 4-factor model which was hypothesized to fit the data best.  The results support the hypothesis of the 4-factor model providing the best fit (e.g. Chi-Square = 829 and the Normed Fit Index, Non-Normed Fit Index, Comparative Fit Index and Incremental Fit Index values are the highest and all approach 1.0 for the 4-factor model).  Together this provided strong empirical support for, and established the discriminant validity of, the hypothesized 4-factor model.  This model includes the same factor structure as found in the 1994 survey: Disagreement Over Error, Reporting Effort, Fear, and Administrative Response.  Appendix A contains the specific items included within each subscale.


Analysis of Subscales: All Respondents

Table 2 presents the Cronbach alpha values, means and standard deviations for the four subscales for both the 1994 and 1996 samples.  The internal reliability of the scales are reasonably high and consistent between the 1994 and 1996 samples (range of 0.74 - 0.86).   The mean and standard deviation values are essentially the same for both samples.  As might be expected, when analyzing individual nurse responses from all hospitals, the mean subscale values are in the central range of the scale indicating overall that there was neither strong agreement or disagreement with a particular set of reasons why MAEs may not be reported.  This is expected given there is no reason to assume that any one reason for not reporting MAEs would be the most important in all hospitals and nursing units.  Rather, variation in responses might be expected for different units of analysis depending on the factor content.  For example, Reporting Effort probably reflects hospital-wide policies whereas Administrative Response may reflect unique nursing unit and hospital-wide practices.  Overall, there was a somewhat higher level of agreement with the Fear and Administrative Response subscales as representing reasons why MAEs may not be reported.   The standard deviation values, while relatively modest, do reflect variation among respondents.


Analysis of Subscales: Nursing Unit Analyses


To further explore the nature and extent of the variation in subscale values Table 3 and Figure 1 present a summary of the range of nursing unit specific subscale values of the 1994 and 1996 surveys for staff and supervisory nurses working of the same nursing units (1996 sample, n=44 nursing units, based on 566 staff and 76 supervisory nurse respondents).  It should be noted that this analysis does not imply that the responses were from the same individuals or units in 1996 as in 1994.   However, several observations can be made from this table and figure.  While the Fear and Administrative Response subscales exhibited the greatest variation across nursing units for responses in 1994, the range of 1996 unit mean values was smaller.  For the Reporting Effort subscale there was an increase in the range of values, while there was little change in the Disagreement Over Error subscale.  In general, supervisors as a group demonstrated a much larger range of subscale values compared to staff nurses in both 1994 and 1996.  In addition, for supervisors the 1996 range of responses was consistently larger than in 1994 for all four subscales.   


While these findings are interesting, from a practical standpoint it is more important to know the extent the staff and supervisors on the same unit agree about the potential reasons as to why MAEs may not be reported.   If there is disagreement over what constitutes an error, of if supervisors’ lack an understanding of their staff’s perceptions, then interventions to enhance MAE reporting may miss the mark.  Table 4 provides such an analysis of the 1996 survey data by clustering units into three groups: those in which the staff and supervisors on the same unit have mean values within +/- 1.0 of each other, units in which the supervisors’ values were > 1.0 and units in which the supervisors’ values were < 1.0 of their staff’s mean value.  While arbitrary, the +/- 1.0 criterion was selected to ensure that small differences would not be disproportionately weighted.  Further, values within +/- 1.0 on a 1.0 to 6.0 scale also means that differences are being defined as being within +/- 20% of each other. 


The degree to which staff and supervisory nurses working on the same nursing units agree as to why MAEs may not be reported varies considerably across the four subscales (Table 4).  The greatest agreement between supervisors and their staff (within +/- 1.0 or 20% of each other) was present for the Fear scale on 80% of the nursing units.  Less concordance (subscale values within +/- 1.0 or 20% of each other) is evident for the Administrative Response (64% of units), Disagreement Over Error (59% of units) and Reporting Effort (48% of units).  There was also evidence of different patterns of agreement between supervisors’ and staff nurses’ values across the four subscales.  For the Fear subscale, there was an approximately equal percentage of units in which the supervisors’ values were either greater than or less than the +/- 20% difference criteria.  In contrast, we found twice as many units in which the supervisors’ value was 1.0 or 20% greater than the staff nurses’ from the same unit (i.e., supervisors viewed these as more important) for both the Disagreement Over Error and Reporting Effort subscales. The opposite pattern was present for the Administrative Response subscale.  The data indicate that the staff nurse subscales were more than 20% higher on over twice as many units for the Administrative Response subscale. That is, when there was disagreement, supervisors were more likely to view Disagreement Over Error and Reporting Effort as being more important reasons why MAEs are not being reported.  In contrast, when there was disagreement, supervisors were less likely to view Administrative Response as being an important reason why MAEs are not being reported.


Limitations, Quality Management Implications and Conclusions


Limitations

This study has several limitations.  First, our data reflect the use of a non-randomized convenience sample of nurses from Iowa hospitals.  The generalizability of this sample to other settings can not be evaluated within the scope of the current study.  However, it should be noted that the study sample was relatively large with respondents being drawn from a large number of different sized hospitals.  Second, the study focuses on nurse perceptions as to why MAEs are not reported.  Identification of the actual reasons for, or determining the relative importance of different reasons, for not reporting MAEs are beyond the scope of this study.  Further, we did not assess nurses’ intent to report or not-report.  Likewise we did not evaluate the existing incentives or disincentives to MAE reporting created as a result of institution or nursing unit-specific administrative policies and procedures or management practices.  Our analysis at the nursing unit level required that there be at least six staff nurses respondents.   We can not determine whether these respondents are representative of nurses on these units, or whether six is a sufficient number of responses on which to calculate a meaningful unit mean score. Finally, there may be additional reasons why MAEs may not be reported that were not included in the survey instrument.


Quality Management Implications


“An organization is a system, with a logic of its own, and all the weight of tradition and inertia.  The deck is stacked in favor of the tried and proven way of doing things and against the taking of risks and striking out in new directions.”  John D. Rockefeller, The Second American Revolution, 1973.


Improving MAE reporting practices represents a major challenge.  A number of strategies might be considered based upon the four-factor model of reasons why MAEs may not be reported.  Figures 2 and 3, using a baseball analogy, identify a number of these.  This analogy serves a number of purposes.  First, to score a run in baseball, the player must cross all the bases.  Getting to first, second or third base neither produces a run nor has any long-term impact on the final result.  Getting part of the way around the bases does generate many useful and interesting statistics to evaluate individual player performance, but does not in and of itself determine whether the team wins or loses.  This is also true for MAE reporting.  Receiving data that present an incomplete picture of the nature and extent of MAEs generates statistics of limited value, but in some cases may be used to assess an individual nurse’s performance.  Likewise, the patient care team can not really know if it is winning or losing the MAE game.


A second use of this analogy is to remind us that scoring generally requires taking several different skills and actions into account.  Among other things in baseball this includes hitting, sprinting, sliding into bases, stealing bases, determining where a hit ball is going and whether it will be caught, and following the base coach’s instructions.  It takes different combinations of these types of skills and actions being appropriately employed at the appropriate moment of a game to score a run.  


In a similar vein, there are a series of skills and actions which all contribute to effective MAE reporting.  For example to “Get to First”, it is necessary for someone to recognize that a MAE has occurred, and that it needs to or should be reported.  Busy staff nurses may well conclude that a relatively trivial MAE such as a patient not being given a vitamin does not represent a significant error.  Likewise, a nurse upon discovering that an IV pump has dispensed the medication either far too slowly (a late medication) or rapidly (wrong dose) may also feel that “machine” related errors may not be worth reporting because they happen all the time.  In isolation an individual instance of disagreeing with the necessity of reporting a MAE may not represent a serious problem.  However, spread among all nurses and medications administered on a unit, the aggregate number of errors may be quite large, and opportunity to identify systematic or system related errors is lost.  Thus, it is important to understand the extent to which and why staff nurses may or may not agree with what constitutes a reportable error.


“Rounding Second” in MAE reporting involves addressing barriers which make reporting a time consuming and difficult task.  To the extent that the reporting process is stream-lined and where possible automated, nurses may feel that the time and effort involved in reporting an error does not simply add more work to the their already very busy work day.  Likewise consensus between staff and supervisory nurses as to when, under what circumstances, who and how patients and their physicians should be notified about a MAE may help focus the value of MAE reporting effort on “higher” value / priority incidents and increase staff nurse buy-in.


“Steaming into Third” in MAE reporting requires overcoming another set of barriers related to the individual nurse’s fears of how she / he will be perceived because of the report.  In the absence of maintaining the anonymity of the individual making the report and / or the individual who made the MAE, fear of being viewed as an “informant for management”, as being out to get someone, or in the case of self-reporting, being seen as professionally incompetent may play an important role in not making a report.  Careful consideration should be given to the issues of maintaining the anonymity of the person doing the reporting.  On the positive side, the assurance of anonymity, at least to the other staff nurses, may be very welcomed by the staff.  On the negative side, staff may speculate wildly and inaccurately as to who is actually making all the reports.  Likewise, maintaining the anonymity of the individual to whom the MAE is attributed has the potential positive effect of encouraging more reporting because it clearly reduces the potential for individual blame and disciplinary actions.  Counterbalancing this is the potential loss of information by which to detect the truly incompetent nurse who makes an inordinate number of mistakes.  Thus, a conscious trade-off must be made between trying to maximize MAE reporting versus loss of key information when deciding how to handle the confidentiality issue.  At issue is whether the goal of the MAE reporting is to facilitate learning and process improvement or for increased accountability.


Finally, “Making it Home” in reporting requires careful consideration of how management uses the MAE data.  Convincing a nurse that a MAE should be reported, reducing the reporting effort and lowering the fear threshold are all necessary but not sufficient conditions to ensure that a MAE report is made.  What management does with the MAE data can either undermine or facilitate the MAE reporting process.  If used for blaming or providing a “quantitative” evaluation of an individual’s performance then one can reasonably expect that MAE reporting will be suppressed.  Likewise, if incentives are used as part of a systems approach to MAE identification, reporting and reduction then more MAE reports would be expected to be generated.  


Conclusions

The findings from this study strongly supported the hypothesized 4-factor model of reasons why medication administration errors may not be reported.  Given the consistency in the factor structure and estimates of internal reliability between the 1994 and 1996 surveys, there is clear evidence that the 4-factor model is relatively stable over time. Analysis of the resulting subscales demonstrated their potential use in quantifying and detecting variation in nurses’ perceptions of reasons potentially explaining MAE non-reporting behavior.


The results of this study point to three primary conclusions.


1. There are a number of different potential reasons why a MAE may not be reported, some of which relate to the individual, and others to the nursing unit / organizational management practices.  As a result, the relative importance of any one of these reasons as an actual cause for not reporting a MAE may vary greatly across individuals, units and organizations and particular types of MAEs.


2. Voluntary, non-automated, error/incident reporting systems may yield incomplete, invalid and unreliable data because the uses of the data as perceived by the staff may be very different from the perceived and actual uses of the data as viewed by supervisors.  Thus it is critical to understand the individual psychological values and organizational cultural issues which may affect the decision by a nurse to report a MAE. 


3. Perceptions of the relative importance of different potential barriers to MAE reporting may be greatly different between staff and supervisors on the same unit.  These differences in perception should be taken into account when either assessing the reliability and validity of current quality indicators or the design and implementation of initiatives designed to improve quality.  


In summary, MAE reporting is a complex process that may be influenced by many factors.  Because of the central importance of the medication administration process, it is essential that there be timely reporting and effective use of MAE the data.  An incomplete and inadequate understanding of the errors associated with the MAE reporting process, and a reduced ability to prevent future errors can be the only results of inadequate MAE reporting. 
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Appendix A


Subscale

Item*

Fear


Nurse could be blamed if something happens to patient as a 





  result of medication administration error.





Nurse believes that other nurses will think they are incompetent.





Nurse fears adverse consequences from reporting medication errors.





Patient might develop negative attitude.





Nurse fears reprimand by physician.


Disagreement

Nurses may not think the error is important enough to be reported.


Over Error

Nurses do not recognize that errors have occurred.





Medication error is not clearly defined.





Nurses do not agree with hospital’s definition of a medication error.


Administrative

No positive feedback is given for passing medications correctly.


Response

Nursing administration focuses on the individual rather than 





  looking at the system as a potential cause of error.


      


Too much emphasis is placed on medication errors as a measure 





  of the quality of nursing care being provided.





The response by nursing administration does not match the 





  severity of the error.


Reporting

Filling out an incident report for a medication error takes too long.


Effort


Contacting the doctor about a medication error takes too much  time.


Respondents were asked to indicate the extent to which they agreed (1 = strongly disagree


 .... 6 = strongly agree) with each item as a reason why medication administration errors 


may not be reported on their nursing unit.


Table 1


Confirmatory Factor Analysis for Reasons Why Errors Are Not Reported Constructs
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Administration Error Reporting
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Tanya Uden-Holman, PhD, Thomas Vaughn, PhD, Elizabeth Chrischilles, PhD,

and Douglas S. Wakefield, PhD

This study explores the relationships among measures
of nurses’ perceptions of organizational culture, continu-
ous quality improvement (CQI) implementation, and med-
ication administration error (MAE) reporting. Hospital-
based nurses were surveyed using measures of organiza-
tional culture and CQI implementation. These data were
combined with previously collected data on perceptions
of MAE reporting. A group-oriented culture had a signifi-
cant positive correlation with CQI implementation,
whereas hierarchical and rational culture types were neg-
atively correlated with CQI implementation. Higher bar-
riers to reporting MAE were associated with lower per-
ceived reporting rates. A group-oriented culture and a
greater extent of CQI implementation were positively (but
not significantly) associated with the estimated overall
percentage of MAEs reported. We conclude that health
care organizations have implemented CQI programs, yet
barriers remain relative to MAE reporting. There is a need
to assess the reliability, validity, and completeness of key
quality assessment and risk management data.

Key words: Adverse event reporting, continuous quality im-
provement, organizational culture, patient safety, risk manage-
ment.

Because medication-related errors may result in se-
rious adverse consequences for patients (1), medication
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error rates have been used extensively in quality man-
agement programs. Although important work has been
conducted on the causes of medication-related errors
(1), there has been little research addressing how or
why these events are reported through established
quality improvement processes in hospitals. The pur-
pose of this exploratory study was to examine the re-
lationship between organizational variables (ie, orga-
nizational culture and extent of continuous quality im-
provement [CQI] implementation) and one measure of
quality, perceived rates of medication administration
error (MAE) reporting by nurses. This exploratory re-
search addressed the following questions: (a) is there
a relationship between hospital and patient care unit-
level culture and the extent of CQI implementation?
(b) what is the relationship between organizational
variables (hospital culture and extent of CQI imple-
mentation) and reasons why MAE are not reported? (c)
what is the relationship between reasons why MAE
are not reported and the estimated percentage of er-
rors reported? and (d) what is the relationship between
organizational variables (hospital culture and extent of
CQI implementation) and the estimated percentage of
medication errors reported?

STUDY FRAMEWORK

The framework of this study (Figure 1) is predicated
on the belief that the reasons why nurses do not report
MAE are, in part, a function of the organizational cul-
ture and extent of implementation of CQI philosophy
and principles (eg, driving out fear and being a data-
driven learning organization). That is, a supportive
and risk-taking culture enhances the greater adoption
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Figure 1. Conceptual framework. CQI indicates continuous quality im-
provement; MAE, medication administration error.

and implementation of CQI principles (2). In a sup-
portive organizational culture that has adopted the
tenets of CQI, there should be fewer barriers to re-
porting MAEs (eg, barriers such as fear or negative
administrative response). ‘

Previous research has demonstrated that a number
of factors may contribute to both the occurrence and
reporting of medication errors. These factors include
hospital teaching status, scope of services, occupancy
rate, pharmacy and nurse staffing, use of computerized
physician order entry, proactive error prevention activ-
ities such as use of standard abbreviations (1, 3-5),
and workload and environmental factors such as the
use of overtime and temporary nursing staff (6). Con-
sistently, the use of error rates to measure individual
or departmental performance and the intensity of sur-
veillance to detect errors have been suggested as pre-
dictors of medication error rates (5, 7, 8). Because this
was a small exploratory study, we chose to focus on the
previously untested relationship between the organi-
zational culture and MAE reporting rates. Thus, the
independent variables were organizational and patient
care unit culture and extent of perceived CQI imple-
mentation. The intervening (intermediate outcome)
variable was the perceived barriers to reporting MAE.
The dependent variable was the perceived rate of re-
porting MAE.

Organizational and Work Group Culture

Organizational culture is defined as the pattern of
values, beliefs, and expectations shared by the orga-
nization’s members (9). The values and beliefs of em-
ployees interact with the organization’s structure, con-
trol systems, and people to produce common norms
about how employees should act (10). Based on this
definition, one might hypothesize that a hospital’s cul-
ture concerning how process-of-care errors such as
MAE are to be dealt with will affect the reporting of
these errors. That is, if the hospital generally takes an
individual rather than a systems orientation to errors
and responds in a punitive rather than a constructive
manner, then fewer errors may be reported.

Perhaps the most salient part of the organizational
culture for an employee is that of the immediate work
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group. The Hawthorne studies showed that work group
norms exerted a greater influence on performance than
did general work conditions or economic conditions
(11). Other research has shown that group composition
and norms and group work processes can influence
work group effectiveness (12). The bottom line is that
the attitudes, values, and actions of one’s immediate
coworkers and supervisor can have a significant im-
pact on an individual’s day-to-day work, beyond that
of the influences of the organizational and professional
cultures. Within hospitals, the nurse’s work group usu-
ally exists as the individual patient care umit. Al-
though different hospital units carry out many of the
same processes, such as medication administration, re-
ported error rates can vary widely across units within
the same hospital (13), suggesting that the attitudes of
the immediate work group may affect MAE reporting
behavior.

CQl Implementation

The guiding principles of CQI programs rest on cre-
ating an organizational culture that emphasizes em-
ployee empowerment in order to move problem iden-
tification and resolution as far down the organizational
hierarchy as possible. CQI programs emphasize the
need to continually seek opportunities to improve the
quality of their products and services through a num-
ber of techniques, including the collection, analysis,
and use of data on patient care processes. Improving
work processes and systems rather than correcting in-
dividual errors is a key component of CQI approaches.
A recent study found that a participative, flexible, risk-
taking culture is positively associated with CQI imple-
mentation; implementation, in turn, was positively as-
sociated with perceived improvement in patient out-
comes (2). Therefore, it is critical that not only the
data, but also the reporting processes themselves, be
carefully evaluated as part of any quality improvement
Initiative.

MAE Reporting

In an attempt to define factors that may enhance or
impede voluntary reporting processes in health care
organizations, we completed 2 large surveys of nurses
on the topic of MAE reporting (14~17). Based on the
responses of more than 1300 nurses in a 1994 survey
and 1428 nurses in a 1996 follow-up survey, there is
empiric support for many different potential reasons
why MAE may not be reported. Some of these reasons
include fear of blame being placed on individuals, a
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rational scale to 0.81 for the group scale. A score was
computed for each of the 4 culture types for each re-
spondent; this score ranged from 0 to 100.

CQI implementation was measured using the QI Im-
plementation Scale (2), which operationalizes the Mal-
colm Baldridge National Quality Award criteria. This
15 a 58-item instrument composed of 6 scales, including
leadership, information and analysis, human resources
management (2 scales), quality management, and stra-
tegic quality planning. In previous research, the Cron-
bach o for the 6 scales ranged from 0.79 to 0.93 (2). In
our study, the Cronbach « for the 6 scales ranged from
0.92 to 0.93. As in the study of Shortell et al (2), a
single summary score was computed by averaging
scores across the 6 scales. In previous work, this sum-
mary score correlated well with other measures of CQI
implementation, including the use of CQI tools and
employee and physician participation in CQI programs
(24).

Nurses’ perceptions of MAE reporting were mea-
sured using existing data from the Medication Admin-
istration Error (MAE) Reporting Survey (14, 15). This
is a 77-item survey initially developed and pilot-tested
in 1 hospital as part of an internal quality-improve-
ment Initiative. Review by a panel of expert nurses es-
tablished content validity. The instrument asks re-
spondents to indicate their level of agreement by using
a 6-point Likert-type scale with anchor values of 1 for
strongly disagree and 6 for strongly agree with 29
statements designed to reflect reasons why MAE occur
and 16 statements reflecting reasons why MAE are not
reported. The final section asks respondents to indi-
cate their perception of the percentage of MAE actually
reported for 11 categories of MAE, as well as an esti-
mate of the total percentage of MAR reported. For the
first 2 sections of the survey, principal components fac-
tor analysis with orthogonal rotation was used to de-
termine whether individual questions could be com-
bined into subscales. Items found to load together on
the same factor were formed into subscales in which
each item was equally weighted. Subscale values were
calculated by adding the value of each survey item in
the scale and dividing by the number of items in the
subscale. For the items “reasons MAE are not report-
ed,” 4 factors emerged: administrative response, fear,
disagreement over definition of MAE, and reporting ef-
fort. The subscale reliability of these factors, measured
by the Cronbach «, ranged from 0.74 to 0.85.

RESULTS

Responses were received from 297 nurses in 6 hos-
pitals (350 nurses responded to the 1996 MAE Report-

MAE Reporting 131

Table 1
Demographic Characteristics of the Respondents?

Variable No. (%)

Education?

Licensed practical nurse 17 (6)

Dipioma 58 (21)

Associate degree RN 158 (57)

Bachelors degree RN 41 (15)

Advanced degree 2 (1
Pasition¢

Staff nurse 245 (88)

Manager 20 (7)
Unit type?

Medical-surgical 113 (43)

Obstetrics 39 (15)

Intensive care unit 32 (12)

Long-term care/skilled nursing facility 26 (10)

Other 54 (20)

2 RN indicates registered nurse.
% No. missing, 13.
¢Na. missing, 12.
9No. missing, 26.

ing Survey). Five surveys were not usable because the
nurse misinterpreted the instructions for the culture
portion, resulting in the availability of 292 surveys for
analysis. The sample consisted mostly of staff nurses
(n = 245; 88%) with an associate degree in nursing (n
= 158; 57%) or a diploma in nursing (n = 59; 21%) who
worked on a combined medical-surgical unit (n = 113;
43%) (Table 1).

Table 2 describes each of the 6 hospitals in terms of
bed size, average daily census (ADC), staffing, and an-
nual budget for 1997. Table 2 shows the individual hos-
pital scores for the 4 culture types, the extent of CQI
implementation, and the perceived rate of MAE re-
porting.

Results of a 1-way ANOVA indicated significant dif-
ferences among the hospitals for 3 of 4 culture types
(group F = 13.9, P = .0001; developmental F = 1.62,
P > .05; hierarchical F = 3.9, P < .002; rational F =
5.8, P = .0001), perceived extent of CQI implementa-
tion (F = 7.58, P < .0001), and the perceived percent-
age of MAEs reported (F = 4.9, P < .0002). Inspection
of the data in Table 2 indicates that smaller institu-
tions (hospitals 1, 2, and 3) tended to have group-ori-
ented cultures, whereas larger institutions (hospitals
5 and 6) tended to be more hierarchical in nature. As
bed size increased, both extent of CQI implementation
and perceived rate of MAE reporting decreased.

To address the question “What is the relationship
between organizational culture and extent of CQI im-
plementation?” we used Pearson correlation coeffi-
cients to examine the relationships between scores on
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Table 2

Hospital Bed Size, Average Daily Census (ADC), Staffing, Annual Budget,@ and Mean Scores for Culture Type,
CQl Implementation, and MAE Reporting Rate by Hospital?

Perceived
Culture Type MAE
) Develap- Reporting
Hospital  No. Beds ADC No. Staff Budget© Group mental  Hierarchical Rational cal Rate, %

1 66 28 322 19,983 33.2 13.5 32.1 21.2 3.9 66
2 113 63 413 21,670 42.4 17.1 23.7 16.9 4.0 61
3 111 47 505 33,359 36.3 13.9 23.8 26.0 3.8 70
4 a0 NA NA NA 16.7 15.8 39.6 28.1 3.4 59
5 770 453 4307 315,089 21.6 19.8 36.9 22.3 a.2 54
8 285 139 1769 127,796 18.0 16.7 36.0 28.3 34 48

@ Source: American Hospital Association Guide to the Health Care Field, 1998 Edition (18).
b ADC indicates average daily census; CQ! indicates continuous quality improvement (range 1-5); MAE, medication administration error; and NA, not available.’

¢ Total expenses (in thousands of dollars).

each of the 4 culture subtypes and the overall score on
the CQI implementation scale at the individual, pa-
tient care unit, and hospital levels of analysis (Table
3).
Culture types and extent of CQI implementation
were significantly correlated in the expected direction
at both the individual- and unit-level analyses, with
the exception of developmental culture at the unit lev-
el. This pattern persisted at the hospital-level analysis,
although the findings for hierarchical and rational cul-
ture types were nonsignificant. The reason for this is
not clear but may be related to the low level of devel-
opmental culture found across all hospitals and a loss
of power at the hospital-level analysis.

For the question “What is the relationship between
the reasons MAE are not reported and estimated per-
centage of errors reported?” Pearson correlation coef-
ficients were used to examine the relationships be-
tween the reasons why MAE are not reported and the
estimated percentage of errors reported at the individ-
ual, patient care unit, and hospital levels of analysis
(Table 4).

At both the individual- and unit-level analyses, as
expected, higher barriers to reporting scores were as-
sociated with decreased reporting, although these re-

lationships were only statistically significant at the in-
dividual-level analyses. The relationships for hospital-
level analyses were not significant, which may be due
to the small number of hospitals.

Pearson correlation coefficients were used to answer
the questions “What is the relationship between orga-
nizational variables (hospital culture and extent of
CQI implementation) and the reasons why MAE are
not reported?” and “What is the relationship between
hospital culture and extent of CQI implementation and
the estimated percentage of medication errors report-
ed?” Since these questions use data from both the 1996
and 1997 surveys, analyses were conducted at the hos-
pital level of analysis only. No significant relationships
were found between the 4 culture types/extent of CQI
implementation and the reasons why MAE are not re-
ported (data not shown). For the relationship between
the 4 culture types/extent of CQI implementation and
the estimated overall percentage of MAE reported, the
presence of a group-oriented culture (r = .72) and, to
a lesser extent, higher levels of CQI implementation (r
= .56) was positively (but not significantly) associated
with the estimated overall percentage reporting of
MAE. As expected, having a hierarchical or rational
type culture was negatively associated with the esti-

Table 3
Carrelations Between CQI Implementation Scores and 4 Culture Types?
Cuiture Type '
Group Developmental Hierarchical Rational
Level r P r P r P r P
Individual (n = 286) .56 .0001 .29 .0001 -.56 .0001 —-.26 .0001

Unit (n = 26) .67 .0002 -.28 16 -.50 . —.46 .02
Hospital (n = 6) .82 .04 —.88 .02 -.69 13 —-.51 .30

2 CQl indicates continuous quality improvement.
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Table 4

Carrelations at Individual, Unit, and Hospital Levels Between MAE Reporting Barriers and Estimated MAE
Reporting Rates?@

MAE Reparting Barrier

Disagreement Over

Fear Definition of MAE Administration Response Reporting Effort

Level r P r P r P r P
individual (n = 410) —-.24 .0001 ~.23 .0001 -.25 .0001 -.22 .0001

Unit (n = 26) -.34 .09 -.29 15 —-.06 .79 -.32 12

Hospital (n = 6) ~.07 .89 .02 97 24 .65 .09 .86

@ Data from the 1996 Medication Administration Error Reporting Survey (15). MAE indicates medication administration error.

mated overall percentage reporting of MAE. The rea-
son for the negative correlation of estimated overall
percentage reporting of MAE with the developmental
type culture is not clear. Therefore, a group-oriented
organizational culture and CQI implementation may
be related to higher overall perceived MAE reporting,
although our findings at the hospital level of analysis
were not significant.

DISCUSSION AND IMPLICATIONS

We found that hospital staff nurses can understand
and respond to the instruments we used with relative
ease In a reasonable amount of time. Furthermore,
these instruments are internaily reliable and do mea-
sure specific aspects of organizational culture in hos-
pital settings. Because of the exploratory nature of our
study and its cross-sectional design, we are not able to
comment on the stability of measures of organizational
culture over time. There also may be other facets of
culture that influence behavior that were not mea-
sured by these instruments. We also were not able to
ascertain the nature of the relationship between CQI
implementation and organizational culture (ie, is CQL
a subset of culture?).

A limitation of this study was the time lag (12
months) between the 1996 MAE survey and the cul-
ture and CQI survey conducted in 1997. Organization-
al culture and level of CQI implementation can change
over time but would not be expected to change radi-
cally within 1 year. In fact, it is estimated that it typ-
ically takes up to 5 years to change an organization’s
culture (21). Although the ideal situation would be to
administer the Culture Inventory, QI Implementation
Scale, and MAE Reporting Survey simultaneously, we
believe that surveying nurses within 1 year of the
MAE Reporting Survey provided valid data upon
which to base analyses for this exploratory study.

In general, the findings of this exploratory study are

consistent with previous work (2) suggesting a rela-
tionship between group-oriented culture and CQI im-
plementation and between CQI implementation and
perceived impact on patient outcomes. Despite this
study’s small sample size, there is strong support for
the hypothesized relationships between perceived CQI
implementation and the organizational culture type.
However, the direction of the causal relationship, if
any, is not known and merits further study in order to
be useful to managers. To be useful, it will be impor-
tant to differentiate between whether successful CQI
implementation leads to a change in the organizational
culture, or whether success of a CQI implementation
initiative depends on the existing culture.

In exploring the relationship between organizational
variables such as hospital culture and extent of CQI
implementation with the estimated percentage of MAE
being reported, this study provided modest statistical
support for the hypothesized relationships at the in-
dividual level of analysis. There was no similar support
at the patient care unit level or hospital level of anal-
ysis. The absence of support at the unit and hospital-
wide level of analysis is expected in that one would not
expect there to necessarily be a consistent “reporting
culture.” That is, the decision whether or not to report
an error reflects an individual’s decision about when
and under what circumstances to act. This individual
decision may be influenced by a number of factors,
such as personal and professional values, that are not
necessarily part of the organizational culture in which
the individual works.

We found no statistically significant relationship be-
tween the reasons why nurses do not report MAE and
the estimated percentage of errors being reported. This
would suggest that different reasons (eg, fear, admin-
istrative response, reporting effort) do not play system-
atically different roles in influencing the decision to
report an error. Although this might suggest that the
different reasons were equally important, this may not
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be true for all types of errors. For example, a question
for further study would be to determine whether the
relative importance of the different reasons is system-
atically related to the perceived significance of the er-
ror. One might speculate that there may be a very dif-
ferent reporting behavior for errors perceived to have
greater potential harm to the patient.

Clearly, more research is needed to understand the
nature of the relationships between organizational cul-
ture, CQI implementation, and the behaviors of indi-
viduals in health care organizations. Future studies
are needed using larger samples and simultaneous ad-
ministration of the 3 instruments to enable investiga-
tors to assess the effect of changes focused on improv-
ing reporting behavior. Longitudinal studies of the sta-
bility of organizational culture over time may provide
insights to managing change in organizations.
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