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The incidence and consequences of medication errors in the
neonatal intensive care unit (NICU) setting demonstrate the
importance of established safety procedures and guidelines for
the prescribing, dispensing, and administering of medications. As
the voice of neonatal nursing, the National Association of
Neonatal Nurses (NANN) recommends that appropriate measures
and education be made available to everyone who prescribes or
administers medications in the NICU and that members be
proactive in participating in, developing, and implementing safe
medication practices in the NICU.
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Association Position

Procedures, safeguards, and strategies that ensure accurate medication administration
to the smallest and most fragile of patient populations are in the forefront of concerns
for bedside practitioners in the neonatal intensive care setting. Healthcare providers
need to ensure that drug therapy achieves maximum benefits and avoids therapeutic
disasters (Zenk, Sills, & Koeppel, 2003).

Background and Significance

Despite efforts in the United States to standardize a definition of medication error,
various definitions are used in the literature, in national organizations, within hospitals,
and among healthcare professionals. For the sake of simplicity in this position
statement, a medication error is 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” (National Coordinating Council for Medication Error
Reporting and Prevention [NCCMERP], n.d.). The exact incidence of medication errors in
the NICU is unknown. This is due in part to the various definitions of medication error
used and to the multiple methods of data collection technigques employed in published
research studies. Because voluntary reporting and retrospective reviews identify only a
fraction of all medication error events, the number of medication errors that are
reported is less than the number of errors that occur.

Although establishing the frequency of medication errors in the NICU is difficult,
published studies indicate that medication errors in the NICU are common, ranging from
13 to 91 medication errors per 100 NICU admissions (Kaushal et al., 2001; Ross, Wallace,
& Paton, 2000; Simpson, Lynch, Grant, & Alroomi, 2004; Vincer et al., 1989). In addition,
NICU patients are more likely to experience a medication error than other hospital
patients (Sharek et al., 2006) and to experience more harm when a medication error
occurs. These data demonstrate that NICU patients require additional systemwide
safeguards against medication errors and that healthcare providers must be especially
vigilant when working with medications in the NICU.

Because of the vulnerable nature of NICU patients, the complexity of the medications
used, and the challenges of the NICU environment, preparing and administering
medications for neonatal patients is inherently risky. Patients in the NICU are
undergoing maturational changes in drug-sensitive areas such as the renal and hepatic
systems and thus may have variable responses to drugs. Medications are universally
weight-based, requiring calculations for each dose. NICU patients often have long
hospital stays, increasing their exposure to medications and medication errors. Finally,
wrong-patient errors are common, with a reported incidence of 11%—25% of reported
medication errors (Gray et al., 2006). NICU patients are nonverbal and unable to actively
participate in the patient identification process, which increases the likelihood of wrong-
patient errors. Also, keeping identification (ID) bands in place on the smallest patients
can be challenging because of their fragile skin, their small wrist and ankle size, and the




need to remove the bands for placement of intravenous (1V) lines. One research study
documented the lack of ID bands in 20%—80% of NICU patients (Gray et al.).

Medications commonly used in the NICU are an independent risk factor for medication
errors. These medications often have off-label uses. Because very few studies involving
many medications commonly used in neonates have been conducted, information
about dosing and anticipated side effects is limited and variable. Often, the medications
dispensed are adult-strength, requiring complex, multistep dilutions prior to dispensing
or administering them, which increases the opportunity for errors.

The complex high-acuity NICU environment increases risk: patient acuity quickly
changes, work flow is unpredictable, and distractions are commonplace. The intensive
care unit meets the criteria for a high-risk environment, which requires specialized
attention to reduce the risk of medical error (Kohn, Corrigan, & Donaldson, 1999).

Errors can occur at any point along the continuum of medication use. Determining the
most common medication error in the NICU is difficult because research results vary.
Several studies identify administration errors as the most common errors, specifically
misprogramming of the syringe pump (Chuo, Lambert, & Hicks, 2007; Ligi et al., 2008).
Other studies identify dosing errors during the order phase as the most common
medication error (Kaushal et al., 2001; Raju, Kecskes, Thornton, Perry, & Feldman, 1989;
Simpson et al., 2004).

Healthcare providers report a variety of factors that contribute to medication errors.
Increased workload, poor lighting, distractions, and interruptions have all been reported
by nurses as contributing factors in medication errors. A number of studies demonstrate
that distractions and interruptions during the medication administration process are a
major contributing factor in medication errors (Beyea, 2007; Pape et al., 2005; Sumwalt,
1993; Vecchione, 2003). Specific interventions to reduce distractions and interruptions
may be an important step in the prevention of medication errors.

The majority of medication errors that occur in the NICU are preventable (Frey et al.,
2000; Sharek et al., 2006). Prevention methods cited in the literature include
systemwide changes such as computerized physician order entry (Kaushal et al., 2001;
Taylor, Loan, Kamara, Blackburn, & Whitney, 2008), the involvement of pharmacists in
medication order review and on patient care rounds (Simpson et al., 2004), the
standardization of processes, and the promotion of a safety culture. Very few trials
comparing the effectiveness of preventive strategies exist in the literature.

Medication safety can be enhanced by technology, hardwired through the use of
checklists and standard formularies, and improved by pharmacists on bedside rounds.
At the core of medication safety, however, is the mindful, safety-conscious NICU nurse
who is aware of the unique safety issues that exist for the neonate in the NICU
environment. Technology alone will not prevent medication errors. Rather, it is the




combination of the alert NICU nurse, the appropriate use of technology, and a safety-
conscious NICU environment that offers the most comprehensive strategy for
preventing medication errors.

Recommendations

The Joint Commission (2009) delineates specific standards in medication safety that
apply to the NICU. In addition to these standards and any applicable state standards,
NANN recommends the following:

For nursing managers and directors

1.

As part of creating a culture of safety in the NICU, all staff members are
encouraged to report medication errors or potential errors, to be engaged in
improving the medication use process, and to regularly share results of
medication safety efforts.

Medication safety is identified as a core competency for all staff in the NICU, is
included in the orientation education given to all new hires in the NICU, and is
included in ongoing annual education.

All technology that is implemented in the NICU to improve medication safety is
evaluated in a multidisciplinary fashion. All aspects of the technology, including
its efficacy in enhancing safety and making a positive impact on work-flow
issues, are evaluated.

The specific environment in which medications are prescribed, prepared, and
administered is evaluated, with a focus on lighting, available work space, the
control of distractions, the availability of reference materials, and the availability
of frequently used supplies.

Medication safety is included as part of the NICU performance improvement
plan.

Clear, specific policies and procedures that outline how medications are ordered,
processed, dispensed, administered, and monitored have been established and
are accessible to all healthcare professionals involved in the medication use
process in the NICU.

Any new technology or change in process will be evaluated for its effect on
outcome improvement.

For every nurse in the NICU

1.

Staff members have identified potential and actual risks to medication safety
and actively participate in reducing those risks.

Staff members attempt to reduce distractions during all phases of the
medication process; they avoid interrupting healthcare providers during
medication ordering and interrupting other nurses during medication
administration.

All medication errors and near misses are reported, and specific methods in
which the error could have been avoided are listed.




Verbal medication orders are avoided whenever possible (Joint Commission,
2009; Stucky, E. R., American Academy of Pediatrics [AAP] Committee on Drugs,
& AAP Committee on Hospital Care, 2003).

The use of a terminal zero to the right of the decimal point is avoided (Joint

Commission, 2009; Stucky et al., 2003).

A zero to the left of the decimal point is used to avoid dosing errors (Joint

Commission, 2009; Stucky et al., 2003).

Neonatal weight is confirmed when medications are ordered (Joint Commission,

2009; NCCMERP, n.d.; Stucky et al., 2003).

All medications and their calculations are checked by another licensed

professional prior to administration (Institute for Safe Medication Practices,

2003; Proceedings of a summit on preventing patient harm and death from i.v.

medication errors, 2008; Stucky et al., 2003).

A list of high-alert medications (e.g., anticoagulants, narcotics, paralytics) within

the NICU requiring verifications and signatures by two licensed professionals is

available (Joint Commission, 2009; Proceedings, 2008).

. Medication orders are verified prior to medication administration (Proceedings,
2008; Stucky et al., 2003), and the five rules of medication administration are
followed.

. Clear policies and procedures for each step in the medication administration
process are developed (Stucky et al., 2003).

. NICU staff members remain current and proficient in the use of medication
delivery devices (e.g., infusion pumps, syringe pumps) and are aware of the
potential for errors with these devices (Proceedings, 2008; Stucky et al., 2003).

. All staff members who are charged with writing and administering medications
are familiar with and have access to error tracking and reporting systems, and an
open, just culture for the reporting and reviewing of medication errors is
encouraged (Stucky et al., 2003).

. Standard references for use for drug evaluation, selection, and use have been
identified (Proceedings, 2008; Stucky et al., 2003).

. The nursing staff is involved in the development, implementation, and
evaluation of medication delivery systems used in the neonatal intensive care
unit.

. An adequate number of nursing and pharmacy staff have been trained in
calculating, prescribing, preparing, dispensing, and administering medications to
neonates.

. All healthcare providers who participate in the medication use process
participate in educational programs in calculating, prescribing, preparing, and
administering medications for neonates (Stucky et al., 2003).

. Staff members’ knowledge of Joint Commission guidelines for medication safety
and the reporting of medication errors is maintained (Joint Commission, 2009;
Stucky et al., 2003).




Conclusions

NICU nurses care for a uniquely vulnerable population of patients who require
additional safeguards to ensure that medication errors are prevented and harm
mitigated. Medication administration in the neonatal population is a high-volume, high-
risk activity with a narrow margin of error between therapeutic benefits and lethal
consequences. Working in a multidisciplinary and collegial fashion, NICU healthcare
professionals should strive to develop standardized safety practices in the prescribing,
dispensing, and administration of medications in the NICU. Along with these efforts, a
robust plan for monitoring and reducing medication errors is critical.
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