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Abstract

Objective: To describe barriers nurses experienced in providing safe practice in the
neonatal intensive care unit (NICU) and to investigate area of errors most affected

when nurses confronted the barriers.

Design: A qualitative-phenomenological methodology.
Setting: A randomly selected four large NICUs in Thailand.
Participants: Twenty-seven NICU nurses.

Main Outceme Measures: A semistructured interview of the nurses’ life experience
related to the NICU area of error, factors forming barriers to safe practice and

neonatal outcome.

Results: Of 245 error events, neonates were identified to suffer 126 (55.5%) adverse
events. Five themes emerged as common factors obstructing nurses from
incorporating safety processes into their caring roles; these were human susceptibility
to error, system operating care weakness, problematical medical devices, poor team
communication and situational provocation. Nurses described multiple barriers that
were largely associated with understaffing, a sudden increase in patient acuity, multiple
assignments, and an inadequate knowledge of safety in neonatal critical care, which often
interacted and influenced the functioning of nurses’ performance when processed to a
single error occurrence. This article describes in detail the themes and unique

subthemes of NICU error events and the relationship that exists to neonatal outcomes.

Conclusion: Focus on management of the potential barriers could prevent and

intercept future errors in this vulnerable population.

Keywords: Descriptive phenomenology - Error event - Performance obstacle -

Nursing practice - NICU
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The neonate population is at significant risk for error incidents, particularly in the
setting of multiple drug therapy, complex illness, and an immature organ system and yet
they are unable to communicate with the provider. Previous studies have reported that
neonates admitted to neonatal intensive care units (NICUs) have had multipie
preventable complications associated with practice procedures and the use of equipment.
These have included adverse drug events, nosocomial infections, sepsis, blindness,
deafness, chronic lung diseases, neurosensory sequelae and they have undermined
parental trust in the health care system (Chang, Lin, & Lin, 2001; Hack et al., 2000; Lee
et z;l., 2000; Mahieu et al., 2001; Mangurten, Angst, Boyle, See, & Beckman, 2000;
Petdachi, 2000; Prot et al., 2005; Sohn et al., 2001). The adverse outcomes have resulted
in a longer length of hospital stay, and a higher cost of medical care (Mahieu,
Buitenweg, Beutels, & De Dooy, 2001). Moreover, morbidity is ongoing throughout
childhood (Lindeke, Stanley, Else, & Mills, 2002).

Any effort to improve safety practice in the NICU depends on learning how safety
emerges from the context of the care delivered. Recent studies have described the error
phenomena in the NICU setting from the medical view (Kanter, Turenne & Slonim,
2004; Mangurten et al., 2000; Nagata, et al., 2002; Simpson, Lynch, Grant & Alroomit,
2003). These studies used incident reports and all but two conducted a retrospective
medical record review. The approach limited a detailed analysis of the incidents and the
reliability of the causal attribution of incidents as it relied on implicit judgments by
expert (Parker & Lawton, 2003). More limitation was in access to uncover the error
types and the underlying causes of the non-reporting incidents. Kozer et al. (2002) and
Leape et al. (1991) stated that their studies of record review had tapped only a fraction of
the actual errors made and might not provide insight into specific causes of an adverse

event.
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Given that nurses comprise the largest component of the NICU health care team and
are involved with the day-to-day complex care environment where neonatal patient
safety 1s often compromised through errors, examination of the barriers that nurses
experience in trying to deliver quality care can provide insight into safety practice in the
NICU that might be improved to result in a better outcome for this vulnerable
population. However, error incidents in the NICU nursing care context have not been
fully described and the barriers associated with the incidents have not been elucidated.
We therefore conducted a qualitative study. The methodology used an in-depth enquiry
into NICU nursing circumstances from the nurse being personally involved in the events.
The approach gives rise to the non-reporting events as a means of promoting a voluntary
self-reporting and to create a climate whereby nurses feel free to discuss and analyze
their errors. In this way, the opportunity to learn from the way the barrier is defined and
links between its interactive components in each incident can be fully explored and

exploited.

Defining Key Terms and Health System Influences

A major issue in reporting and learning to improve patient safety is the lack of a
universal definition. This study uses terms and definitions adopted by the Institution of
Medicine (Kohn, Corrigan, & Donaldson, 2000) to ensure a clear understanding of the
terms and a consensus interpretation of the safety phenomena in NICUSs. The errors were
defined as the failure of a planned action to be completed as intended or the use of a
wrong plan to achieve an aim and which had the potential to adversely affect the
neonate. Error outcomes were classified based on events assoctated with harm or injury
that led to the neonate’s suffering or disability or death due to nursing practices rather

than the neonate’s underlying disease or condition. An adverse event (AE) was defined
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as an unintended incident in care that resulted in an adverse outcome and required
additional care effort. Near misses were events in which unwanted consequences were
prevented. We considered the barrier to safety when it is commonly present for practice
situations that entail error events.

Setting sites in this study are level I1IB (subspecialty intensive care) according to the
American Academy of Pediatrics classification (2004). NICU nurses have the capability
of providing complex care to mechanically ventilated neonates, in collaboration with
physicians, pharmacists and social workers. The practice model supports the values of
family-centered care and the Baby-Friendly Hospital. However Thailand, as many
countries, is under pressure to maintain a quality care service in the face of staff

shortages and increased activity requiring more sophisticated procedures and techniques.

Methods

A qualitative-phenomenological methodology was utilized.

Sample

Participants were 27 registered nurses working at NICUs level II1, from three teaching
and one nonteaching hospital in Bangkok, Thailand (see Table 1). These hospitals were
randomly selected from common hospital organizational climates, representing the
military, public health, an academic medical center and metropolitan administrations.
The sample size was determined when a recurring regularity pattern of error type and
barriers to safe practice in NICUs began to be identified after interviewing 22
participants. However, we continued to increase the number of participants to represent
each hospital organization climate.

Procedure
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After receiving institutional review board approval, the nurse manager of each NICU
setting identified the potential pool of subjects based on a nurse’s NICU working
experience for at least two years. Upon the appointment, the researcher contacted
potential nurses to explain the study’s purpose, emphasizing that participation was
voluntary and anonymous. All of the nurses verbally consented to participate and
participants were audiotaped. A face-to-face interview took place in a private room. Each
interview began by asking general questions, for example, how do you feel about taking
care of a baby in the NICU? Then the interview was gradually moved to the main
questions such as, “Have you had any experiences concerning the safety incidents?”” and
“What were the barriers underlying that incident?”. Additional questions flowing from
the immediate context were asked in the natural course of things concerning the nurse
life experiences in the area of error in care delivered, factors forming the barriers to
providing safe practice in NICU and the neonate’s outcome. The researcher avoided the
word error to prevent the study from appearing threatening to nurses. Each interview

lasted from 60 to 90 minutes and data was validated with the participant at the end.

Data Analysis and the rigor of the study

Data was generated and analyzed using Colaizzi’s method (1978). After collecting the
participants’ description of the phenomena, the interview tapes were transcribed and then
verified for accuracy. No tapes had identification of participants on them and all were
destroyed after the verbatim transcription was completed. Transcripts were read and
reread independently by each researcher to examine the language for common meani ngs
and for the range of human responses to the stories described. Significant statements
relating to the error events and factors constituting barriers of the event were extracted.

Patterns and themes as well as examplars were then identified as part of a search that
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reflected the collective experience. Data authenticity and trustworthiness were enhanced
by participants reviewing the final exhaustive description to verify that it was
representative and true to their life experience. Conformability was achieved through the

use of an audit trail and review of the raw data by the second researcher.

Results

The in-depth content analysis revealed 245 error events. Of these, participants
indicated 126 adverse events and ! 19 near-misses in their nursing practices. Only 39%
(95) of all events were reported and action plans implemented. Learning from these
events through nurses’ self-critical analyses vivifies the core construct in the
consequences of the process among the errors types, the outcome for the neonates and

barriers that impede nurses from delivering safe practice in NICUs.

Type of Errors and Neonates’ Quicomes

The participants’ descriptions of errors in NICU nursing practices were classitied into
6 categories and 23 specific types of errors. Table 2 presents common types of errors in
each category with the incident outcomes for the neonates. Exemplars of reflective
patterns of specific error types are depicted in Table 3. All participants reported having
experiences in three categories included medication error, unsafe patient environment
and inattentiveness. A high intensity of adverse events on the neonates was noted in
circumstance associated with an unsafe patient environment, inattentiveness and
technical error. The adverse events ranged from correctable physiological abnormality to
fatal adverse/catastrophic events. Near-misses were experienced in cases of early

detection either by self or other multidisciplinary team members.
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Barriers to safe practice in NICUs

Five essential theme clusters with nineteen subthemes common to all nurses who
described the factors obstructing them from achieving desired safety practices leading to
NICU error events were identified. Analysis of the error patterns demonstrated that there
were commonality factors in all types of error and a unique factor contributing to three
specific types of errors (see Table 4). Certain factors can combine their effects and create
higher opportunities for operating an error event, these mainly were factors forming
barriers involved in care operating system weakness, situational provocation and human

susceptibility to error.

Barriers: Human Susceptibility to Error

These barriers constituted both the characteristics of the nurse provider and the sick
neonate. Nurse personal susceptibility to error included knowledge deficit, inexperience,
an incongruent professional attitude, and an inconcetvability of patient agency. The
cognitive base plays an important part in most error occurrences particularly when
couples with non-patient-advocacy concern. As one participant said, “Doctor ordered
1:1000 epinephrine. This shouldn’t be for such a small baby [the correct dosage is
1:10,000], but 1 didn’t question it because I wasn’t 100% sure. | administered it as
ordered...” However, a nurse’s incongruent professional attitude can build up false
confidence and propel her into successful error behavior in spite of knowledge. ‘I knew
about 1t...wasn’t lazy to change pulse-oximeter sensor site [recommended to relocate g3-
4 h]....But I didn’t believe 1t could really burn the skin until I had experienced it.”

Another provider barrier was poor decision making which happened in two practice
conditions. First, when the nurse’s mental information process begins with inadequate

knowledge or skill which limits the application of logical reasoning towards the practice
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151 situation. After this, the nurse loses the ability to solve the presented problem, becomes
152 emotionally disturbed and avoids acknowledging the problem. As a participant stated, “I
153 was inexperienced and didn’t know what to do. The cardiac monitor kept on sounding
154  the alarm.... [ felt annoyed and permanently swiiched off the sound alarm...came back
155  from break. I found the baby was cyanotic...” Secondly, when a nurse is pressured to
156 proceed to next task and takes shortcuts by breaking the rules or using abbreviated

157  thinking strategies. A participant stated, “I connected a wrong side of the ventilator

158  circuit without double checking before use....[ hurried to complete it for the arrested

159 baby.”

160 The characteristics of the neonates also increase the risk of an error event. Errors that
151 are tolerated well by normal neonates can be lethal in sick neonates who are weakened
162 by disease or who are immature. As reflected in the participants’ statements, “I couldn’t
163 identify the [i.v.] leak early. It was hard to tell because the baby had generalized edema”;
164  and “I gave orogastric tube feeding a bit too quickly ...a [preterm] baby had sudden

165  apnea and required...”

156
167 Barriers: System Operating Care Weakness
168 Specific barriers to safe practice within the system characteristics involved

169  understaffing, team and functional nursing care delivery, handoff procedures and a lack
170 of supervision in strenuous tasks.

171 All of the participants voiced a common frustration when working on an understaffed
172 shift. This factor causes high workload and puts pressure on nurses by not giving

173 sufficient time to complete nursing tasks or insufficient time for clinical procedures to be
174  done appropriately. As a participant described, “Only 2 staff nurses were on that

175 crowded shift [an 8-NICU-bed unit]. There was much ql-q2 monitoring...some babies
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took an hour to complete their care causing a delay in the next case. I had to skip
changing a [hydrocephalus] baby’s position for that shift....Her head developed pressure
sores.” Additional comments from another participant also explained why understaffing
led nurses into the choice of lowering practice quality. “Our unit was short of staff nurses
but we had to do our work. [ had to set the priority to deliver care that was life and death
for the baby situation...when there was time left [ could come back to complete other
routine care...”

A functional and team nursing care delivery system, non-case assignment mode of
nursing care, alsc.) created an unsafe staffing pattern. As a participant said, “We weren’t
given any fixed cases but took turns to look after all of the babies....I didn't know what
was changed [treatment / nursing care plan] and omitted to provide it."

Lack of supervision when a second opinion is needed also poses obstacles to safety, I
was unsure if the baby had an i.v. leakage and asked a senior nurse to confirm it. But she
was busy....] saw the baby again when there was tremendous edema.”

The handoff system required for a process to be completed was a typical barrier
leading to incidents of medication and technical errors. This system lowered the
opportunity for error detection, since the error was introduced into the process by some
other person or by wrong assumptions. A participant told the story of administering an
antibiotic overdose, “I had to draw an antibiotic from a vial that was diluted by other...
without knowing that it contained a wrong preparation...”. A description reflected a
wrong assumption in the preparation process of mechanical ventilation, “one person
connected the tubing circuit. Two of us plugged in the air adapters and.... We thought the
other would turn on an oxygen valve but no one did. We found out when monitor sound

warned us of baby’s desaturation...”
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Barriers: Problematic Medical Devices

Nurses reported that neonates’ safety was compromised on many occasions by
medical device problems. The problems involved equipment malfunction and required
special skill in complex function setups, for example, in ventilators, incubators, infusion
pumps and monitors, which contributed to the error event, especially when nurse had a
knowledge deficit and no experience in how to use and respond to the devices. As
participants stated, “A ventilator was frequently used, didn’t get adequate routine
maintenance....and suddenly stopped functioning while a baby was on it.” and "Qur unit
seldom used this sophisticated oscillator....We missed the connection of the circuit..."

Nonstandard or multi-manufacturer-made medical supplies or inadequate equipment
were also identified as precursors to errors. An example of a participant’s description,
"The 3-way stopcock and the extension tubing were from different manufacturers. They
didn’t fit well and often, accidentally, became disconnected...some 3-way made from
poor material quality. After some usage, it broke unnoticed. ..l found a baby was soaked

with blood (approximately 10 mL.)...”

Barriers: Poor Team Communication

The errors in NICU nursing practice stemmed from faulty verbal and non-verbal
communication between physicians and nurses or among nurses. Miss communication
between physicians and nurses mainly occurred in the ordering process, and was
typically caused by poor handwriting, the use of unauthorized hospital abbreviation,
unclear telephone orders and silent orders. As participants stated, “Doctor wrote 3 like
5.7, “I set the infusion rate at 12 mL/min instead of 1.2 mL/min. [ couldn’t see the faint
decimal point.” and “Doctor wrote a new order on the patient chart and left it on the

desk, but didn't say a word....The order should have been taken but no one noticed it."
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Where as, commurucation loss in the nursing team in a timely manner led to problems in
delaying, omifting, wrong doing or overdoing treatment and nursing care to neonates. A
participant described, “The order was off but I still gave an extra dose of bolous injection
to the baby...the order taker didn't notify me....She waited until completing her medical
round. "Poor dissemination of the regulatory protocols to nurses was also reported to
cause non-conformance practice with an acceptable standard of nursing care, A
participant noted, “I didn’t know that there was a protocol that an incubator had to avoid
being in direct sunlight...the incubator had very high air temperature...baby had a flush

and hyperthermia.”

Barriers: Situational Provocative

Three critical situations commonly identified to be related to suboptimal neonatal care
included a sudden increase in patient acuity, multiple assignments, and look-a-like
situations. All of the critical situational factors acted as a trigger condition by
synergisticaily interacting with other barriers to cause errors. All participants reported
committing errors when these factors emerged in a lower staffed shift and especially
when concomitant with the barriers of human susceptibility to error. Details of the
interconnection among factors that were obstacles of nursing practice safety were

presented.

Descriptions revealed that sources of sudden increase in the level of patient acuity
were having neonate’s sudden deterioration and admitting seriously ill cases to the
understafted shifts. These factors prevented nurses from performing his/her routine
work. As a participant stated, “An arrested baby prevented me from taking care of others

babies, only one RN for 4 cases in NICU....I couldn’t find time to change the salivary
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wet adhesive tape of the ET tube of another baby...it caused dislodgement of his ET

tube.”

Multiple assignments during the time nurses operated medical equipment or delivered
routine nursing practice caused distraction and failure to remember what was being done.
A participant expressed, "I started to fill [free flow of] water into the humidifier
chamber. A doctor asked me to draw blood. 1 rushed to do 1t and forgot to close the line
clamp....Water overflowed into the baby’s lungs.” Other specific sttuations identified to
evoke error practice included giving new and changing treatment orders between shifts
of nurses and interrupting nurses to do other work during a process of medication

preparation and administration.

Description also revealed that the similar circumstances listed in Table 4 often
combined the interaction between personal and communication barriers.
An example is a participant’s story of delivering care to the wrong baby “We had an
emergency case. | was hurrying to deliver blood without carefully checking the baby’s
name. [ just memorized the incubator position....No one informed me about moving that
baby to another place.” In this case, the participant expressed personal failure to check
the identity due to a reliance on the memory of bed placement and the self-excuses of

being busy and poor team communication.

Discussion

This study demonstrated that a qualitative method was an appropriate means of
increasing access to study unreported error events. The method using voluntary,
anonymous and candid blame-free discussions in the process of incident disclosure could

reduce the barriers to reporting error events. Overall, we identified 245 nursing events, of
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which 61% were unreported. These findings provided specific contextual information of
environmental aspects of the work situation and the individual attribute of error events
associated with direct neonate outcomes. The method lends support to the existing
recommendation for the gathering of medical events (Kohn et al., 2000). Additionally,
this qualitative approach may offer a way to elicit preliminary data for prioritizing areas
of error in NICUs and other nursing areas particularly in a country like Thailand which

has no national reporting system of health-care errors.

The evidence of data extracted from descriptions of the nurses’ life experiences
indicate the inter-relationships between humans, the devices they used, and the
environment in which they worked when processed to single occurrences of NICU error
events. Understaffing was founded to be a major problem of patient safety as it
multiplies the chance of error occurrence. Understaffing causes nurse performance
obstacles in two ways. First, in the current patient load it fuels the nurse’s rushing
behavior in order to complete high therapy intensity of routine shift work thus increasing
the nisk of practice error. Secondly, when there was an inability to respond to increased
unit activity, it caused work overload and pressured nurses to proceed to the most needed
care. This situation provokes error events by diminishing nurse availability to look after
other neonates and, thus, the likelihood of detecting other neonates’ serious problems. In
some instances, this factor interrupted and distracted nurses from performing quality
care. Our findings confirm the observations of others that understaffing correlates with
an increase in human error and contributes to adverse events such as pressure sores,
medication errors, nosocomial infections and increased hospital mortality rates (Blegen,
Goode, & Reed, 1998; Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002;

Tarnow-Mordi, Hau, Warden, & Shearer, 2000).
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Regarding the communication barrier, error events emerged when misleading or loss
in communication that was supposed to integrate team working between physicians and
nurses or among nursing team occurred. Nurses’ reluctance to confirm their
understanding of appalling handwritten orders or to question inaccurate verbal orders
commonly resulted in AEs. Previous studies have supported that poor communication
among health care providers leads to poor team work and potentially increases unsafe
practices (Beckmann et al., 2003; Fortescue et al., 2003; Mayor, 2002). Furthermore,
these studies have provided evidence that medical devices can be a double-edged sword
in patient safety depending on the manner of their utilization. For example, device |
monitoring function enhances nurse error trap operation with alarm warnings to prevent
further harm of neonate aspiration from water chamber filling, apnea from rapid feeding
and desaturation from wrong ventilator circuit connection. They are similar to the
findings of Bastos et al. (1996) that technology availability was significantly associated
with mortality reduction in intensive care units. By contrast, safety is endangered by the
use of fail-safe medical devices that are non-standard, have look-alike feature, and are
poorly maintained, thus making it harder for nurses to predict and prevent error.
Significant device alarm sounds can cause inexperience nurses stress and lead them to
fail to appreciate alarm cues about the neonate’s condition. Ball and McElligot (2003)
reported that this behavior was a negative individual attribute to the recovery of critically

ill patient.

[t is important to note that nurses themselves can represent a barrier if they lack
knowledge, skills or advocacy to patient safety. The nurse’s characteristics can lead to
difficulties in interacting with the working environment. Since most NICU tasks require

rule-based and knowledge-based activities, nurses who lack knowledge and experience
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about specific nursing tasks subsequently make wrong clinical decisions and deliver the
wrong care. Literature has identified that many errors occur during problem-solving
when a wrong rule is chosen, either because of misperceiving the situation and applying
a wrong rule or misapplying the right rule (Leape, 1994; Reason, 1990). This present
study demonstrates a parallel finding with the observation of Leval, Carthey, Wright,
Farewell and Reason {2000) that the patients’ error-prone characteristics and the provider
factor can combine their effects leading to a negative outcome. It would be a logical step
to include the human strategies deployed to prevent error in the present of patient risk

factors.

In summary, this study has yielded specific information on error type in the N1CU
nursing context which has not been identified elsewhere. In contrast to other sectors of
the population, neonates face a higher potential hazard for an unsate patient environment
due to their developmental limitation for self-prevention. This error ranked the second
most common error type and yet was most frequently reported to result in AE.
Remedying problems with barriers obstructing nurses from incorporating safety
processes into their caring roles as summarized in Table 4, can reduce error in NICUs.
Our analysis of errors in nursing performance suggests that there are multiple factors
interacting between individuals and the complexities of an understaffed working
environment. Future research should aim at a strategy to reduce the nursing workload in
NICUs and design a system for substantive partnership between human performance
specialists and health care specialties to reduce/control error-prone obstacle barriers in

NICU nursing practice.
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TABLE 1
Characteristics of the Study Participants (N = 27)

N Ya

Age (y; mean [SD]) 32.5(7.6)
NICU working experience (y: mean [SD]) 9.7(73)
Level of education

Bachelor degrec 24.0 89

Master degree 3.0 ]|
NICU beds (no.; mean [range ] for 4 NICUs) 11.5(8-18)
Nursing staff* ratio (sick neonates per staff)

Day shift (no.; mean [range ] for 4 NICUs) 2.1 (1.3-3.6)

Evening shift (no.; mean [range | for 4 N1CUs) 3.6 (1.7-6)

Night shift (no.; mean [range ] for 4 NICUs) 4.5 (2-6)

* RN and Licensed Vocational or Practical Nurse
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TABLE 2

Category and Specific Type of Errors in NICUs and Outcome on the Neonates

Values are Numbers (percentages) of Errors in 245 Self-Reported Events

Category and specific type of errors Evenis  Neonates’ outcomes
ADEs  Near-misscs

Medication error 73 (29.8) 19(7.8) 54 (22.0)
Wrong dose 40 16 24
Wrong patient 14 - 14
Wrong time and continued with expired order 13 - 13
Wrong drug/solvent 4 1 3
Incorrect administration technique (bolus dose injected instead of infused) 2 2 -
Unsafe patient environmenyt 65(26.5) 45(18.3) 20(8.2)
Failure to provided neutral thermal environment 20 18 2
Failure to provide preventative accidents incurred by use of hot water i3 6 7

bottle/clectric blankel, scalp shaving, and untocked incubator window
Failure to provide preventative nosocomial infection 12 i1 !
Inapprapriate response to clinical alert alarm monitor Lo 8 2
Failure to maintain the neonate’s identification 6 - 6
Failure to readjust indicated oxygen level after procedure 4 2 2
Inattentiveness 38(15.5) 33(i13.5) 5020
Failure to early detect the intravenous leakage 21 20 ]
Failure to early detect a dislodgment of three-way stopcock 10 8 2
Inattention 1o over filling sterile water into the ventilator humidifier 7 5 2
Technical error 34(13.9) 26(10.6) 8@3.3)
Dislodged, inadvertent rernoval 16 16 -
Traumatic suction 7 2 5
Incorrect ventilator and equipment setup 8 5 3
Adhestve removal incurred epidermal strip 3 3 -
Avoidable delay and omission involving 20 (8.2) 1e0.4) I19¢7.8)
Nurstng care on suctioning, feeding, starting i.v. line, changing 13 1 12

posiion, monitoring vital signs and recording of fluid batance
Medical service on endotracheal intubation/ administered bleod 7 7

product/ oxygen weaning
Inadherance to guideline/protocol refated to i5¢6.1) 12¢4.90 3(1.2)
Over inflated bagging 6 6 -
Too tight attachment / non-relocate the pulse-oximeter probe position 5 4 ]
Short-cut/broken the rules in orogastric bolus feeding, urnbilical cord care 4 2 2
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TABLE 3
Selected Examples of Significant Statements and Corresponding Formulated
Meanings Toward Specific Type of Error in Each Category

Significant Statements Formulated meanings

Sample of specific type in medication error
“| prepared 2 mLs of Furosemide (10 mg/mL) instead of 2 mg...” Wrong dose
“| gave antibiotics to a baby who had same name.” Wrong patient

“[ bolus push Vancomycin. ..suppose to be infused for at least 60 minutes.” Incorrect administration

technique

Sample of specific types cluster in unsafe patient environmment Faifure to:

“f performed a venepuncture without using a radiant warmer. ..baby - provide neutral
developed hypothermia.” thermal environment

temperature

“| sent a baby out of the unit for ultrasonography, without checking that - maintain the neonate’s
she didn’t have identiftcation band...” identity

Sample of specific type in lack of attenfiveness Failure to detect the
“The i.v. site....leak for long time, skin arca inflamed and edema like intravenous leakage
Popeye’s arm.” garly
Sample of specific types in avoidable delay and omission

“The order was to record gastric content every q2 for NEC baby.... Omit to cbserve the

I recalled that at a shift change (after 8 hours).” necnate’s condition
Sample of specific types in fechnical errors

“It was about my care during changing the position. ..the baby 's neck Fatlure to prevent ET-tube
over extension and ET tube was dislodged.” inadvertent removal
Sample of specific type in inadherance protocol

“] skipped the use of pressure gauge while bagging because.. .without Nonconformity with

realize that the baby’s lung was hyperinflated...caused pneumothorax” bagging protocols
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TABLE 4
Common Barrier Contributed to Different Type of Errors

Barriers Factors Forming Each Barrier Typeof
Errors
Human Characteristics of provider: knowledge deficit, inexperience, ME* UE®,
Susceptibility to  incongruent professional attitude, inconceivability of patient agency UAS, TE,
Error and poor decision making (incompetent to diluted or subdivided adult ~ AD/O",
standard dosage form for administration to neonate) i
Error-prone charactenistics of the neonate: preterm infants and
severely iil infant
System Understaffing, incffective mode of nursing delivery system ME, UE,
Operating Care  (functional or team approach), handoff procedure and lack of UA,TE,
Weakness supervision in strenuous tasks AD/O, TP
Problematic Defective, inadequate, inappropriate equipment or supplies ME, UE,
Medical Complex operational method UA, TE,
Equipment AD/O, IP
Poor Team Appalling handwriting, ambiguous abbreviation, unclear verbal order ME, UE,
communication and non-commuicated order among nurses and physicians or nursing ~ AD/Q, IP
teatn members
Situational Swdden increase in patient acuity typically causes by detedoration of ME, Ui,
Provocative neonate and new admission of seriously ill case UaA, TE,
AD/O, P

Multiple assignment during the situation as of:

e QOperating medical equipment and delivening routine nursing

practices

@ new and changing treatment orders between shifts of nurses

Similar situations (look-a-like medical accessorics, look-a-like and
sound alike medication, same type of medication order but different
in rate or dosage at the same time, and using same infusion pump
for administering different rate of intcrmittent i.v. medication versus
continuous i.v. fulid and same placement of incubator/crib position

for different babies.

“MH js medication errors. "UE is unsafe environment. "UA is unattentiveness.

TE is technical error. *AD/O is avoidable delay/omission. TP is Inadherance to protocol
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_ Abstract— Maost people believe that a goad idea will spread rapidly and the idea will
quickly be vsed. Unfortunately, this is seldom true. Objectives: This abstract describes an
multdisciplinary team building tool application and t}lu: clements of [innovation process
utilized for the national initiative ?mjcct onthe best practice guideline for the NICU patient
safety system .in ThatlandMethods: The collaborative groups consisted of multidisciplinar
team members from 4 lcad centers providing the nconatal intensive care in Thailand.
Results: Key milestones nclude herghtened awareness of error in NICU, benchmarking

,processpatient salety framework for guideline production and too! enhancing critical
thinking. The proactive error prevention of NICU practice guidelines were developed on the
basis of the results from a L;uu[Iii;ui\-'c study and a national survey of NICU nursing crrors and
literature reviews as evidences for effectiveness of the practice. A benchmarkiag process
collaborative centers was used (o identify best practice performance that was among the four
The group developed eight correlated with better outcomesNational Guideline on Neonatal
Critical Care Safety System (NGNCCSS). The NGNCCSS production was possible through
the combination of factors utiliving the process designed for patient safetg suidefine
development in 5 steps. They were [) identifying potential unsafe practice, 2) detining the
c[inica] process steps of chmeal practice. 3) determining causes of unsale practice in cach
process, 4) svstematically reviewing the evidence for the eftectivencss of the practice and 5)
designing “etror tap aclions™ to prevent crror. improve detection, prevent completion, and
minimize conscequence of errors. Tools enabling thinking process consisted of 1) causc-cltect
diagrams, 2) relational table between causes of crror, actions, practice mceasure, and
responsible person, and 3) guideline algorithimg identified the management flow to facilitate
the use of the practice guideline. The NGNCCSS will be available to nconatal clinician
community on the Thaw Neonatal Society Internet site and booklet. The evaluation of
NGNCCSS impact on clinical seting 1s pending. Conclusions: The developmental success
and motivation of collaborative team members to of the gudelines reguires commitinent
and .cusy access Lo literature resources amprove the quality and salety of care for neonales
regular ongomg group meetings

Keywords— patient salety system. NICU, best practice guideline, crror trap actions
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