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AbstrAct
This article presents the findings of 

a retrospective review of medication 
errors made and reported by nursing 
students in a 4-year baccalaureate 
program. Data were examined in re-
lation to the semester of the program, 
kind of error according to the rights of 
medication administration, and con-
tributing factors. Three categories of 
contributing factors were identified: 
rights violations, system factors, and 
knowledge and understanding. it be-
came apparent that system factors, or 
the context in which medication ad-
ministration takes place, are not fully 
considered when students are taught 
about medication administration. 
Teaching strategies need to account 
for the dynamic complexity of this 
process and incorporate experiential 
knowledge. This review raised sev-
eral important questions about how 
this information guides our practice 
as educators in the clinical and class-
room settings and how we can work 
collaboratively with practice partners 
to influence change and increase pa-
tient safety.

During Robert’s hospitalization 
for a hip replacement, the RN 
responds to his request for pain 

medication. she gives him 10 mg of 
morphine intravenously, which is two 
times the amount prescribed. Robert’s 
wife has difficulty waking him when 
she visits 15 minutes later. she calls 
the RN, who notes that Robert is very 
drowsy and his respirations are slow; 
he requires the administration of a 
drug to reverse this effect. Robert’s 
hospital stay is increased because 
of slower mobilization and recovery. 
The nurse responsible for the error 
has mistaken the available supplied 
dose of morphine (10 mg/mL) for 
the prescribed dosage (5 mg) on the 
medication administration record 
(MaR). in this fictional example, 
Robert has experienced an adverse 
event and is one of an estimated 
185,000 canadians who experience 
adverse events annually while 
hospitalized.

adverse events have been defined 
as unintended harm, injury, or com-
plications that occur to an individual 
while receiving care within the health 
care system (Baker et al., 2004; com-
mittee on the Quality of health care 
in america, institute of Medicine, 
2000). The canadian adverse events 
study (Baker et al., 2004) estimated 
that adverse events occur in 7.5% of 
all acute care hospital admissions and 
that many adverse events are poten-
tially preventable. Medication errors 
are one of the most common kinds of 
adverse events and include drug re-
actions and the failure to administer 
a drug as ordered (committee on the 
Quality of health care in america, 
institute of Medicine, 2000; Manno, 

2006). The medication process is com-
plex and involves a number of differ-
ent individuals and disciplines, there-
by increasing the risk of error.

Because nurses are directly and 
consistently involved in the admin-
istration phase of the medication 
process, they experience the distress 
of potentially committing an error. 
however, they are also well posi-
tioned to prevent errors at both the 
individual and system levels. Per-
sonal and economic costs attributed 
to adverse medication events are well 
documented in the literature, but 
how does this knowledge inform our 
practice as nurse educators? What 
practices do nurse educators need to 
incorporate into nursing programs to 
support student learning and increase 
patient safety? in this article, we re-
port the findings of a retrospective 
review of medication errors commit-
ted by students enrolled in a bacca-
laureate nursing program at a rural 
community college. Patterns of errors 
and contributing factors are identi-
fied, and strategies for decreasing the 
frequency of preventable errors are 
suggested.

Literature review
During the past decade, patient 

safety within health care systems 
has been publicly scrutinized and 
critically examined from both human 
and monetary cost perspectives. it is 
estimated that medical errors are the 
eighth leading cause of death each 
year in the United states (commit-
tee on the Quality of health care in 
america, institute of Medicine, 2000). 
canadian statistics suggest that up 
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to 24,000 individuals experience an 
adverse event resulting in death each 
year; this is more than the number of 
deaths caused from breast cancer, mo-
tor vehicle accidents, and hiV com-
bined (canadian institute for health 
information, 2004).

Medication errors account for a sig-
nificant proportion of reported adverse 
events. in a canadian study, Baker et 
al. (2004) found that 24% of reported 
adverse events were drug related or 
fluid related. from an economic per-
spective, preventable drug-related 
morbidity and mortality in the older 
adult population costs the canadian 
health care system $11 billion per year 
(MacKinnon, 2002). increased length 
of hospital stays secondary to medica-
tion errors ranges from 2.2 days (Man-
no, 2006) to 4.6 days (ackroyd-stolarz, 
hartnell, & MacKinnon, 2005). The 
actual rate of medication errors is dif-
ficult to accurately determine but has 
been estimated to be 5 per 100 medica-
tion administrations (hughes & Ortiz, 
2005).

it is thought by many that 
medication errors are underreported 
for a number of reasons, including 
undetected errors, inconsistencies 
in reporting, focus on errors related 
to medications given rather than not 
given, perception of unimportance, 
and emphasis on individual 
performance and punitive responses 
(Buerhaus, 2001; hughes & Ortiz, 
2005). historically, near misses 
have not been routinely reported, 
although more attention is being 
given to this dimension. in a recent 
study conducted by Balas, scott, and 
Rogers (2006), critical care nurses 
reported more near misses than 
actual errors. This is important 
information because it could identify 
significant aspects of system function 
that require change. 

The medication process is complex 
and includes a number of phases: 
prescribing, transcribing, dispens-
ing, administering, and monitoring. 
errors can occur at all points of this 
process. studies conducted in both 
canada and the United states have 
found that the highest rates of error 
occur in the ordering phase (49% to 
56%), followed by the administration 

phase (26% to 40%) (ackroyd-stolarz 
et al., 2005; Manno, 2006). Many po-
tential errors are identified and in-
tercepted by nurses during the tran-
scription and administration phases 
of the medication process (Leape et 
al., 1995).

Medication errors have been ex-
amined from a variety of professional 
perspectives, including those of phar-
macists, physicians, and sociologists; 
but the voice of the nursing profes-
sion is not as well represented. There 
is a paucity of literature specific to 
nursing education that identifies 
teaching strategies to address the 

complex, dynamic system in which 
students are learning to administer 
medications. Much of the nursing 
education literature specific to the 
prevention of medication errors fo-
cuses on teaching strategies for ac-
curately calculating drug dosages. 
although there is documentation in 
the literature of miscalculation con-
tributing to medication errors, the 
main body of literature does not re-
flect this as a significant factor. Wolf, 
hicks and serembus (2006) found 
that inexperience and distraction 
were the leading factors contribut-
ing to student errors. Review of the 
literature highlights that research 

findings on medication errors and 
associated system factors have not 
significantly informed nursing prac-
tice. in addition, it shows there is a 
lack of active partnerships between 
nursing education and hospital qual-
ity assurance systems.

Research supports that many 
medication administration errors are 
caused by nonadherence to the rights 
method (Konkloski, Wright, & ham-
mett, 2001). The rights method is a 
standard process that requires the 
checking of seven rights: right pa-
tient, medication, dosage, time, route, 
reason, and documentation. exami-
nation of medication errors in light of 
the rights method and in isolation of 
system factors can result in individu-
al blame (committee on the Quality 
of health care in america, institute 
of Medicine, 2000). This continued 
individual focus does not consider the 
complexity of the medication process 
and the system and organizational 
factors that lead to errors (Benner 
et al., 2002; hughes & Ortiz, 2005; 
Leape et al., 1995).

Data collection and review
faculty conducted a 3-year retro-

spective review of 77 medication er-
rors made by nursing students in a 
community college program. The 4-
year baccalaureate program at this 
college admits 32 students annually. 
Our analysis included identification 
of trends and patterns and compari-
son of these findings to the literature. 
This review resulted in reflection on 
practice, the articulation of theory to 
the practice setting, and many ques-
tions for which answers will be found 
in further research, discussion, and 
action.

incident forms completed by nurs-
ing students in four cohorts were ret-
rospectively examined for reported 
medication errors. Medication errors 
were documented and analyzed re-
lated to kind of error, contributing 
factors, classification of drug, time of 
occurrence, and semester of the pro-
gram. These reports did not include 
documentation of near misses. None 
of the errors resulted in serious ad-
verse effects to the patients.

Medication errors have 

been examined from a 

variety of professional 

perspectives, including 

those of pharmacists, 

physicians, and 

sociologists; but the 

voice of the nursing 

profession is not as well 

represented.
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Kinds of Errors and contributing 
Factors 

During the initial analysis, data 
were categorized as errors of commis-
sion (i.e., medication given incorrect-
ly and violating one of the rights of 
medication administration) (hughes 
& Ortiz, 2005; Manno, 2006) and er-
rors of omission (i.e., medication not 
given). errors of omission comprised 
34% of the errors reported. The most 
frequent contributing factor to errors 
of omission was related to some di-
mension of the MaR. inexperience in 
reading or interpreting the MaR cor-
rectly accounted for 42% of the omis-
sion errors. students reported that 
busyness and distraction during the 
administration process contributed to 
27% of the omission errors, whereas 
failing to give medications scheduled 
at less common times accounted for 
15% of errors of omission and wrong 
time. The wrong route and the wrong 
patient each accounted for 6% of the 
errors of commission.

closer examination of the errors 
in which the wrong dosage of a drug 
was given revealed that failure to 
read or understand the medication 
label (e.g, supply versus ordered 
amount) explained the majority of 
these errors. factors related to the 
system of medication administration 
used at individual agencies and, in 
turn, students’ familiarity with and 
accurate interpretation of the MaR 
were associated with 24% of the re-
ported errors. five of the dosage er-
rors may have been prevented if the 
students had adhered to the college’s 
written policies about checking phy-
sicians’ orders (narcotic analgesics) 
and checking insulins and anticoagu-
lants with an RN prior to administer-
ing the drugs. None of the reported 
dosage errors were related to incor-
rect math calculations.

examination of events contribut-
ing to the wrong drug demonstrated 
similar patterns to the wrong dosage. 
system factors and nonadherence to 
written policies and procedures for 
safe medication administration ac-
counted for 79% of these errors. ex-
amples of system factors were illeg-
ibility of the MaR, failure to notice 
transcription errors, and drug names 

that sound alike. Other examples 
were not adhering to best practices 
for administering medications (e.g., 
simultaneously preparing medica-
tions for two patients) and failure 
to follow college policies of checking 
drugs such as insulin and anticoagu-
lants.

Reported medication errors were 
also examined related to the clas-
sification of the drug given. errors 
involving analgesics occurred most 
frequently, followed by antibiotics 
and antihypertensive agents. This 
dimension of the analysis revealed 
the necessity to improve the docu-
mentation on the reporting form be-

cause the name of the drug was often 
not stated, resulting in incomplete 
data collection. however, the data 
that were captured were consistent 
with the trends identified in the lit-
erature.

incident reports were also 
examined for patterns related to 
time of day and semester of the 
program. Most of the errors occurred 
at times of the day during which 
the largest number of medications 
were scheduled to be given (i.e., 
8:00 a.m.), and during the second 
year of the program (39%), followed 
by the third year (34%) and fourth 
year (17%). Of note, these data 

represent only one cohort of fourth-
year students. The incidence of 
errors increased during consolidated 
practice experiences (cPes) at the 
end of the second, third, and fourth 
years of the program. These cPes 
are characterized by an increased 
number of hours in the clinical 
agency in which students work 
between 168 to 220 hours during 
a 5-week to 6-week period. Of the 
errors during the second year (n = 
30), 70% occurred during the cPes.

although all errors could be cat-
egorized as a kind of rights violation, 
further analysis allowed reviewers 
to identify the influence of system 
factors and students’ knowledge and 
understanding. Twenty-three of the 
errors were a direct result of a rights 
violation (e.g., failure to check a pa-
tient’s identification band), and 28 of 
the errors were associated with lim-
ited knowledge and understanding. 
however, the majority of reported 
errors resulted from the interplay 
between knowledge and system fac-
tors. for example, in one situation 
where the wrong drug was given, 
two similarly named drugs were on 
the same MaR (e.g., dimenhydrinate 
and dimenhydramine) but were not 
clearly differentiated. This example 
demonstrates that the wrong drug 
was given as a result of system fac-
tors (MaR) and the student’s limited 
experiential knowledge in identify-
ing the difference between the drugs 
and the risk for error. Thirty-four of 
the written reports identified system 
factors, such as incorrect labelling of 
medication, failure to “flag” a one-
time dosage as per protocol, stand-
ing orders not processed by the night 
shift, interpretation of MaR, tran-
scription discrepancies, differences 
in policies and MaRs between agen-
cies, workload, and distraction at the 
medication cart. 

Discussion and Implications 
for Practice and Education

On review of the data, the intercon-
nectedness of each of the contributing 
factors and the inability to separate 
individual performance from the con-
text was clarified.

The most frequent 

contributing factor to 

errors of omission 

was related to some 

dimension of the MAR. 

Inexperience in reading 

or interpreting the MAR 

correctly accounted for 

42% of the omission 

errors.
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rights Violations
The regulatory body for RNs in 

British columbia mandates the use 
of the rights method for medication 
administration; this method is taught 
in educational institutions and prac-
ticed in clinical settings. The review 
of these data gave rise to some reflec-
tive questions: are we teaching the 
right method outside of a system’s 
context? Does it set up students for 
narrow thinking that does not con-
sider the breadth and complexity of 
the system? This static view of the 
seven rights of administration is pro-
vided to students who do not have the 
experience of how the system parts 
articulate or the depth of knowledge 
to allow them to question the system 
or synthesize components that are 
taught separately.

system Factors
in this article, the system refers 

to the full context of the work setting 
where medication is administered. 
for example, the system includes the 
physical setup of the nursing unit, the 
ways the pharmacy interacts with the 
physician and the nursing unit, and 
the entire process of medication ad-
ministration (Leape et al., 1995). This 
is an area that requires further explo-
ration, and these findings represent 
only a small fraction of system com-
ponents that play a role in medication 
administration.

Many of the errors within the ret-
rospective review that were linked to 
a system factor often related to some 
dimension of the MaR. This document 
is a dynamic, complex form represent-
ing one aspect of the medication ad-
ministration system. for example, 
when a physician orders a medica-
tion, it is entered into the pharmacy 
system by paper or computer; the 
unit clerk transcribes the order onto 
the MaR; the pharmacy may gener-
ate another computer entry that will 
override or replace this entry; and 
the RN, licensed practical nurse, or 
nursing student refers to the MaR to 
administer the appropriate medica-
tion and document these actions. it 
is evident that there are many points 
in the interaction with the MaR at 
which errors can occur. also, there is 

little attention paid to the fact that 
nursing students are regularly inter-
acting with the system and the vari-
ous effects this may have on patient 
safety. The MaR is introduced to stu-
dents in a laboratory setting as part 
of required documentation; thus, this 
narrow perspective minimizes the 
complexity of medication administra-
tion and the interaction of the system 
with the MaR. Teaching strategies, 
such as problem-based learning, may 
be a more effective and useful way to 
incorporate the MaR into students’ 

learning. This approach may provide 
a method that would better empha-
size the complex context in which 
medications are administered.

The data and the literature review 
both suggest that, historically, indi-
vidual blame and judgment or pun-
ishment have been brought to bear 
following a medication error, rather 
than the error being viewed as a 
learning opportunity and a chance to 
recommend system changes (hughes 
& Ortiz, 2005). for example, in our 
institution, it was procedure to have 

the student document the error in 
full. after signed by both the instruc-
tor and school chair, this report would 
be placed in the student’s personal re-
cord. after a review of the data, the 
policy has been changed so that the 
completed incident reports are put into 
a general incident file and reviewed 
for trend identification and quality 
assurance purposes. also, meetings 
have occurred with practice partners 
to share the data and to plan a way 
of jointly reviewing all medication er-
rors within the agencies. in much of 
the literature, student performance 
and errors were collected and ana-
lyzed separately. This approach does 
not consider nursing students as part 
of the system and does not include 
them as both contributing factors 
and possible solutions. Due to errors 
seldom being attributed to one single 
action by an individual, the systems 
information emphasizes the impor-
tance of building closer relationships 
with our practice agencies to gather 
data and collaboratively plan preven-
tive strategies.

Knowledge and Understanding
Knowledge gaps in theory and 

policy appeared to be at the root of 
some of the errors that were made. 
This information helped to inform 
educators about some specific areas 
of learning. for example, students 
did not have a clear understanding 
of the differences in morphine prepa-
rations (i.e., instant release versus 
sustained release) and did not consis-
tently follow college policy regarding 
insulin administration (i.e., checking 
physician’s original order and double 
checking with an RN).

conclusion
after a review of the literature and 

an analysis of the data, several ac-
tions were identified that could incor-
porate different teaching strategies 
and strengthen practice partnerships. 
The faculty is planning to incorporate 
problem-based learning strategies 
and high-fidelity simulation into the 
teaching of medication administra-
tion, which will place this task into 
its complex context. The findings of 

Due to errors seldom 

being attributed to 

one single action 

by an individual, the 

systems information 

emphasizes the 

importance of building 

closer relationships with 

our practice agencies 

to gather data and 

collaboratively plan 

preventive strategies.
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the review were presented to stu-
dents and faculty at identified points 
in the program during which a sig-
nificant number of medication errors 
were made (e.g., prior to cPes). The 
practice of purposefully incorporating 
medication safety knowledge through-
out connected theory and practice 
courses will be continued. The possi-
bility of using only the agency’s inci-
dent form is being explored. The form 
would capture the same data and has 
been formatted to include the rights 
of medication administration and 
contributing factors. its use would 
facilitate joint initiatives toward sys-
tem improvement. These plans un-
derscore the fact that the process of 
medication therapy involves a team 
of individuals working within a com-
plex system and, therefore, a singular 
approach to one aspect of the process 
will not solve the problem.

This article highlights the 
interconnectedness of contributing 
factors, particularly as they relate 
to rights violation, systems, and 
knowledge and understanding. it 
seems appropriate to fit Robert’s 
story into this context. Robert’s nurse 
did not attend to the rights method, 
as the wrong dosage of morphine 
was administered (10 mg instead 
of 5 mg). The right dosage was easy 
to mistake because the MaR was 
formatted in such a way that the 
supplied dosage (10 mg/mL) was the 
first line of text, and the ordered 

dosage (5 mg) was the second line 
of text (system factor). The RN was 
very busy (workload) and unfamiliar 
with the unit and practice context 
(knowledge and understanding). 
The repercussions of this incident 
for the RN are unknown; however, if 
common procedure was followed, this 
nurse would have documented the 
error, informed the physician, and 
taken full responsibility. individual 
accountability is appropriate, but if 
the action stops there, experiential 
learning is not shared to shape 
and change systems to create safer 
patient care environments (Benner et 
al., 2002).

references
ackroyd-stolarz, s., hartnell, N., & 

MacKinnon, N.J. (2005). approaches to 
improving the safety of the medication 
use system. Healthcare Quarterly, 8, 
(spec. no.), 59-64. Retrieved february 
28, 2006, from http://www.longwoods.
com/product.php?productid=17664& 
cat=399&page=1

Baker, G.R., Norton, P.G., flintoft, V., 
Blais, R., Brown, a., cox, J., et al. 
(2004). The canadian adverse events 
study: The incidence of adverse events 
among hospital patients in canada. 
Canadian Medical Association Jour-
nal, 170, 1678-1686.

Balas, M.c., scott, L.D., & Rogers, a.e. 
(2006). frequency and type of errors 
and near errors reported by criti-
cal care nurses. Canadian Journal of 
Nursing Research, 38(2), 24-41.

Benner, P., sheets, V., Uris, P., Malloch, K., 
schwed, K., & Jamison, D. (2002). indi-

vidual, practice, and system causes of 
errors in nursing: a taxonomy. Journal 
of Nursing Administration, 32, 509-
523.

Buerhaus, P.i. (2001). follow-up conversa-
tion with Lucian Leape on errors and 
adverse events in health care. Nursing 
Outlook, 49, 73-77.

canadian institute for health informa-
tion. (2004). Health care in Canada: 
Fifth annual report. Ottawa, Ontario: 
author. 

committee on the Quality of health care 
in america, institute of Medicine 
(2000). To err is human: Building a 
safer health system (Kohn, L.T., cor-
rigan, J.M., & Donaldson, M.s., eds.). 
Washington, Dc: National academies 
Press.

hughes, R.G., & Ortiz, e. (2005). Medica-
tion errors: Why they happen, and how 
they can be prevented. American Jour-
nal of Nursing, 105 (suppl. 3), 14-23.

Konkloski, M., Wright, L.e., & hammett, 
B.c. (2001). Mistakes, i’ve made a few: 
student medication errors. Nurse Edu-
cator, 26, 166-167.

Leape, L.L., Bates, D.N., cullen, D.J., 
cooper, J., Demonaco, h.J., Gallivan, 
T. (1995). systems analysis of adverse 
drug events. aDe Prevention study 
Group. Journal of the American Medi-
cal Association, 274, 35-43.

MacKinnon, N.J. (2002). early warning 
system: how vigilant pharmacists can 
prevent drug related morbidity in se-
niors. Pharmacy Practice, 18(8), 40-44. 

Manno, M.s. (2006). Preventing adverse 
drug events. Nursing 2006, 36(3), 56-
61.

Wolf, Z.R., hicks, R., & serembus, J.f. 
(2006). characteristics of medication 
errors made by students during the 
administration phase: a descriptive 
study. Journal of Professional Nursing, 
22, 39-51.

January 2008, Vol. 47, No. 1 47




