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Causes, reporting, and prevention of medication
errors from a pediatric nurse perspective
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ABSTRACT

Objective
The aim of this study was to determine the perspective of pediatric nurses regarding the causes, reporting, and
prevention of medication errors.

Design
A descriptive, cross-sectional study.

Setting
Nurses were selected from inpatient pediatric wards of 4 hospitals in Turkey.

Subjects

119 pediatric nurses agreed to participate in the research and completed semi-structured questionnaires. These
data were collected and analyzed. The average age of the nurses was 24.7 + 3.58 years; the majority was women
(96.6%).

Results

Pediatric nurses stated that the most common causes of medication errors were long work hours (68.1%) and a
high patient/nurse ratio (58.8%). Although the majority of nurses (88%) made use of a medication error notification
system, many errors were not reported and nurses cited potential blaming of nurses in case of adverse outcome for
the patient (52.95%), loss of trust (50.45%), and fear of disciplinary proceedings (42%) among the causes of lack of
notification. With regard to avoidance, nurses most commonly cited the need for adequate information regarding the
safe use of medications (45.4%).

Conclusions

This is the first study in Turkey to address the pediatric nurse perspective regarding medication errors. The results
argue that there is a need for ongoing training of pediatric nurses concerning safe medication administration and
that the causes and underreporting of medication errors warrant further investigation.
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INTRODUCTION

Assuring patient safety is of highest priority for medical practitioners, and medical errors are one of the
most common threats to patient safety (Prot et al 2005; Wong et al 2004). In addition to adverse economic
consequences, medication errors, one of the most common types of medical errors, are also a source of
morbidity and mortality (IOM 2000).

Medication error is defined as 'disregarding the status of forming a damage, or risk, any avoidable incidence
to occur during the process from medication request to patient monitoring’ (AAP 2003). According to the
Institute of Medicine (IOM), 400.000 cases of avoidable patient injury due to medication errors take place
annually in hospitals in USA. The cost of these errors amounts to at least $3.5 billion (IOM 20086). In addition,
between 44.000 and 98.000 hospital patients have been estimated to die annually as a result of medication
errors (IOM 2000).

The incidence and potential for causing injury are significantly higher for medication errors among pediatric
patients than for adult patients (The Joint Commission 2008; Fortescue et al, 2003; Kaushal et al 2001).
Ferranti et al. (2008) have ascertained that the rate of pediatric medication errors is three-fold higher than
in adults. This is thought to reflect both the physiological and developmental features of children as well as
the lack of accurate medication dosages for pediatric patients (Stratton et al 2004; AAP 2003). The exact
rate of medication errors differs according to the definitions and methods used in different studies (Engum
and Brecler 2008). Stratton et al (2004) studied the rates of notification of medication errors by adult and
pediatric nurses and reported that the frequency of medication errors was 14.8 per 1000 patient days in
pediatric services but only 5.66 in adult services.

Multiple steps are involved in determining the type and dosage of medication to be administered. These
include the primary prescription, the request for supply, receipt of this request, identification and retrieval
of the material requested, and supply to the practitioner; administration and monitoring add further levels
of complexity (Lucas 2004; Greengold et al 2003). Medication errors in pediatric patients can occur at any
step in the process (Antonow et al 2000).

Medication errors in drug administration predominantly take place during prescribing, although errors
commonly take place involving incorrect diagnosis, incorrect dosage, the wrong patient and incorrect drug
selection (this latter most commonly in cases of known patient allergy to the prescribed drug) (Fijin et al
2002; Kaushal et al 2001).

Secondary medication errors are associated with inappropriate administration of the correct drug. These
include errors of route of administration, dosage, timing, patient identity, failure to administer the drug,
improper placement of infusion pumps, and absence of recording of drug administration (Tang et al 2007;
Hronek and Bleich 2002; Ferner etal 2001). The most frequent errors of medication administration are failure
to administer the drug and incorrect drug scheduling (Otero et al 2008; Tang et al 2007; Frey et al 2002;
Ross et al 2000). Several factors contribute to the high rates of medication errors in pediatric patients. These
include failure to read the prescription, distraction, high patient/nurse ratio, and the availability of drugs with
a very similar name to the drug prescribed (Stratton et al 2004; Lefrak 2002).

Medication errors can occur both as a result of human mistakes as well as from systemic errors (AAP 2003)
and this complicates effective monitoring of drug administration. It is however recommended that whenever
a medication error has taken place the details of the mistake should be provided to the relevant supervisor,
and such notification is important for understanding the causes of the errors and to allow steps to be taken
to reduce such errors in the future (Fernald 2004).
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Several studies have addressed the rates and causes of medication errors in adult patients, and these studies
have often been based on reports from nursing staff (Wakefield et al 2001, Wakefield et al 1999). Nurses in
particularare importantin assessing such errors because they are generally in a position to notice medication
errors at first hand, and can thereby take steps to reduce the risk of incorrect drug administration. Their
special position is often reinforced by their professional knowledge concerning the medications administered
as well as their responsibility for preparing and controlling the medications and for monitoring the effects of
the treatment (O’shea 1999). However, few studies have examined medication errors from the perspective
of pediatric nurses (Stratton et al 2004).

To the best of our knowledge this is the first study in Turkey that addresses medication errors from the
perspective of pediatric nurses. The aim of this research was to review the causes of errors from the point
of view of pediatric nurses, the factors affecting error notification, and their suggestions as to how to avoid
such errors. A comprehensive overview of medication errors from a pediatric nursing perspective will help to
develop procedures to reduce the rate of such errors and to put in place safeguards to improve child safety
and increase the quality of care.

METHODS

Prior to initiating this research all necessary permissions were obtained from the hospitals and Institutional
Ethics Committees concerned. The design was for a descriptive cross-sectional study; data collection was
performed between January and December 2009. All nurses working in pediatric wards of four hospitals in
different cities were invited to participate in the study. The target population comprised 165 nurses working
day/night in pediatric wards. Of these, 124 volunteered to participate (75%). Sampling selection was not
addressed. In a preliminary study five of these pediatric nurses were provided with draft versions of the
questionnaires and were interviewed in detail; their suggestions and comments were taken into consideration
inassembling the final version of the questionnaire. These five nurses were excluded from the full-scale study;
the final study group therefore comprised 119 pediatric nurses.

The questionnaire was assembled based on previous forms employed to ascertain medication errors encountered
by nurses servicing pediatric clinics (Kaushal et al 2009; Stratton et al 2004; Fontan et al 2003; Frey et al
2002; Wilson et al 2002; Alparslan and Erdemir 1997). The semi-structured form comprised a total of 22
questions, of which 11 recorded the socio-demographical features of the nurses. The remaining 11 questions
addressed medication errors, the nurses’ views on the causes of the errors, and their suggestions regarding
notification, monitoring, and steps to avoid future medication errors.

The questionnaires were provided to the nurses for completion by researchers. Also, an envelope was supplied
to provide privacy in completion of the questionnaire. Participants were also provided with a summary of
the aims and scope of the research project and their written consent was obtained in all cases. During data
collection and analysis all personal information concerning the participants remained confidential and this
information was not used for any purpose unrelated to the research project itself.

Incompilingand analyzing the data the Statistical Package for Social Sciences (SPSS) Version 12 was employed
for descriptive analysis of the nurses’ perspectives regarding medication errors and their demographics. All
responses were separately and independently categorized by two researchers. In cases where the response
type and/or rating differed between the two researchers adjudication was obtained from a senior investigator.
The percent and frequency distributions of each variable and/or category were determined. The independent
t test was used for data normally distributed. Statistical significance was set at P < 0.05.
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FINDINGS

The average age of the participating nurses was 24.7 + 3.58 years, and the majority of these were women
(96.6%). 55.5% of the nurses were working in pediatric inpatient wards. More than half of the nurses (69.9%)
stated that they had been working in a pediatric inpatient ward for 1-5 years. 52.1% of the nurses stated
that they were caring for 1-5 patients per shift, more than half of the nurses (63%) stated that a typical shift
involved continuous work for 48-50 hours (Table 1).

Table 1: Characteristics of the Nurses

Characteristics n %
Age

18-25 69 58

26-33 50 42
Gender

Female 115 96.6

Male 4 3.4
Ward

Pediatric inpatient ward 66 5615

Intensive care ward 53 44.5
Years of work experience

Less than 1 year 43 36.1

1-5 years 76 69.9
Caring of patient number

1-5 patients 62 52.1

6-10 patients 57 47.9
Working hours per week

48-50 hours 75 63

51 hours and more 44 37
Total 119 100

As shown in Table 2, nurses’ opinions regarding the primary causes of medication errors were predominantly
long work hours (68.1%), a high patient/nurse ratio (58.8%), and unavailability of medications in dosages
and forms appropriate for pediatric patients (56.3%).

Table 2: Nurses’ Opinions Regarding the Primary Causes of Medication Errors (n=119)

Causes of Medication Errors n* %
Long work hours 81 68.1
High patient/nurse ratio 70 58.8
Unavailability of medications in dosages and forms appropriate for pediatric patients 67 56.3
Insufficient information about pediatric medication administration 59 49.6
Read the prescripts/orders inaccurately or incorrectly 46 38.7
Insufficient information about patient 19 16.0
Inadequate records about medication preparation and administration 18 15.1
Sending wrong medication and dosages from pharmacy 16 13.4
Inappropriate environment to prepare medications 13 11.0
Other** ) 7.6

* Participants gave more than one answer.
** Distraction and interruptions, medications were needed to administer immediately, inadequate information about interactions of
medications

Only 88% of participants made use of a medication error notification system, and this was predominantly
(71.4%) by means of verbal notification (Table 3).
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Table 3: Nurses Opinions About Notifying Medication Errors (n=119)

Opinions About Notifying n %
Types of medication error notification*
Written 85 71.4
Verbal 41 34.5
Use of a medication error notification system
Sometimes 16 13.4
Usually &2 26.9
Always 57 47.9
No idea 14 11.8
Causes of medication errors not to notify*
To be blamed if something happened to patient 63 52.9
To lose credibility of the team 60 50.4
To be punished 50 42
To lose credibility of the patient 49 41.2
To think that it will not remain confidential 43 36.1
To lose the job 41 34.5
To be labeled as incompetent by other nurses 40 33.6
To be unaware of obligating the notification 19 16
Not to know how to notify 17 14.0

* Participants gave more than one answer.

From the compiled results it was estimated that, overall, only 47.9% of medication errors were notified.
Among the reasons given for not notifying errors, potential blaming of nurses was the most common response
(52.9%). The rate of notification was significantly higher among intensive care nurses than among service
nurses (t = 5.98; P = 0.01), and also among nurses looking after 1-5 patients (t = 4.78; P = 0.01) than for
nurses caring for an average of 6-10 patients (Table 4). There were no statistically significant differences in
notification rates according to age, years of work experience, or working hours (P > 0.05).

Table 4: Notification Situations of Nurses According to Their Characteristics (n=119)

Characteristics of Nurses Written Notification
n* % too p
Age
18-25 47 55.3
0.76 0.44
26-33 38 44.7
Ward
Pediatric inpatient ward 37 43.5
. 5.98 @il
Intensive care ward 48 56.5
Years of working experience
Less than 1 year 30 5.8
0.45 0.64
1-5 years 55 64.7
Caring of patient number
1-5 patients 54 63.5
. 4.78 X0
6-10 patients 31 36.5
Working hours per week
48-50 hours 56 65.9
0.57 0.57
51 hours and more 29 34.1

* Participants gave more than one answer.
** Significant at p<0.05
o Group comparisons independent t-test.
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Regarding avoidance of medication errors, asubstantial proportion of nurses (45.4%) emphasized the importance
of formal instructions accompanying medications that provide details of recommended use including typical
dosage schedules, patient exclusions and potential adverse reactions (Table 5). This suggestion was followed
by reducing the patient/nurse ratio (19.3%) and reducing work hours (16.8%) (Table 5).

Table 5: Pediatric Nurses Opinions Regarding Avoidance of Medication Errors (n=119)

Opinions for prevention n* %
Training about safety medication administration 54 45.4
Reducing patient/nurse ratio 23 19.3
Reducing work hours 20 16.8
Increasing the team communication 12 10.1
Taking the orders correctly and adequately 8 6.7
Arranging the environment 7 5.9
Providing appropriate dosages and forms for pediatric patients 6 5.0

* Participants gave more than one answer.

DISCUSSION

Medical errors, that prominently include errors associated with drug administration, are potentially avoidable.
Nurses are in a special position regarding assurance of patient safety and avoiding medication errors, and
their perspectives on patient safety warrant careful consideration. In the present study we compiled and
analyzed the opinions of pediatric nurses regarding the causes of medication errors, the methods used for
error notification, and on avoidance of such errors.

Nurses most commonly cited long working hours, high patient/nurse ratio, lack of appropriate guidelines
for drug administration to pediatric patients, insufficient knowledge of the medication, and inaccurate or
poor reading of prescriptions as the primary causes of medication errors by pediatric nurses. One half of the
pediatric nurses sampled (50%) cited distraction as a major cause of medication errors, in addition to errors
in recording the prescribed drugs and difficulties interpreting the handwriting of the prescribing practitioner.
Nurses thereafter included the patient/nurse ratio (37%), the exact quantity/dosage of medication to be
administered (35%) and the absence of a double-check of medications (28%) among the causes of medication
errors (Stratton et al 2004).

In Lefrak’s study (2002), insufficient communication with personnel, order-of-magnitude errors in numbers
followed by multiple zeros or with fractional numbers, unreadable handwriting, distraction during preparation
or administration of medications, availability of drugs with similar names, dosage assessment, and lack of
knowledge were included in the causes of medication errors. In the studies of O'Brodovich and Rappaport
(1991) and Wilson et al (2002), lack of dosage guidelines for pediatric patients and workload were singled
out among the most common causes of medication errors. These findings are supported by the results of
the present study. In another study, higher patient/nurse ratios and longer working hours adversely affected
the working environment, leading to distraction, reduced quality of care, and medication errors (Beyea et al
2003; Worthington 2001). In addition, the availability of different preparations of the same drug combined
with diverse formulations for pediatric and adult administration were reported to increase the risk of error
(Payne et al 2007). Future studies addressing avoidance of errors in pediatric medicine should therefore
focus on nurse workloads and on developing appropriate guidelines for the use of specific medications in a
pediatric setting.
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Notification of medication errors is important for error management and for reducing the possibility of future
errors (Fernald 2004). Inthe present study we examined the methods and rates of medication error notification.
Although in some cases notification of medication error was performed in writing, in the majority of cases
notification was verbal. Importantly, our study indicates that only about one half of medication errors were
subject to formal notification. However, rates of notification differed between different nurse groups, and
intensive care nurses and nurses caring for 1-5 patients made notifications significantly more often than
service nurses or nurses looking after 6-10 patients, respectively (P < 0.05 in both cases). Reduced patient/
nurse ratios such as in intensive care units can therefore enhance primary care and improve reporting of
medication errors. Although verbal notification remains an option in recording medication errors, it will be
importantto improve the rate of reporting by provision of clear guidelines regarding error notification supported
where appropriate by in-service training provided by the institution.

Based on nurses’ reports, failure to notify medication errors was common place. Reasons cited by pediatric
nurses included the perceived likelihood that the nurse would be blamed in case of adverse outcome for the
patient, possible loss of patient trust, and potential reprimand and/or disciplinary proceedings. In the study
of Stratton et al (2004), accusation and fear of losing the trust of the patient were prominent causes cited for
not notifying cases of medical error. In the studies of Marino et al (2000), Ross et al (2000) and Fernandez
(2003) fear of adverse attitudes of their colleagues and/or managers were cited among the most common
causes of lack of notification.

In accordance with other studies, nurses’ views on steps to avoid future medication errors highlighted the
need for additional information and/or guidelines regarding drug administration. Regular briefing of pediatric
nurses on safe medication administration and proper training of newly engaged nurses have been suggested
as routes to reduce medication errors (Prot et al 2005; Schneider et al 1998).

To date few studies have addressed the perspective of pediatric nurses regarding the causes of medication
errors, notification rates, and potential strategies for avoidance. To the best of our knowledge this is the first
study carried out on this topic in Turkey. Although the findings from the study cannot be generalized owing
to its small size, this study will help to devise future research into the causes and medication errors and the
development of potential avoidance strategies from the perspective of pediatric nurses.

CONCLUSION

The rate of medication errors is largely governed by human factors that, despite current developments in
informatics and computertechnology, are not easilyamenable to monitoring. Errors in medication administration
compromise patient safety and can increase morbidity and mortality. Pediatric patients are relatively vulnerable
compared to adults, reflecting their incomplete physiological development, and children are therefore more
likely to be adversely affected by medication errors. Pediatric nurses have a key role in monitoring, notifying
and avoiding medication errors. The perspective of pediatric nurses regarding medication errors is therefore
an important foundation point for developing strategies to avoid medication errors.
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