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Abstract

Background: Nurses perform many actions during the therapy
process. However, the time dedicated to the process of drug
therapy is very important for the children’s safety; indeed,
assessing the factors that can impact on the whole therapy
process represent an important objective.

Aim. The primary aim of this scoping review is to investigate
the factors associated to the interruptions of the therapeutic
process (i.e., preparation, administration and, monitoring)
for inpatient paediatric population. The secondary aim is to
investigate possible implementation strategies to prevent
interruptions and, thus, prevent medical administration error
(MAE).

Materials and method: A scoping review was performed,
following the PRISMA guidelines using the keywords ‘paediatric’
AND ‘interruption to therapy administration/preparation/
monitoring’. The search was performed during April 2022.
Results: Out of 242 records retrieved, 8 full text studies met
the inclusion criteria and therefore, included in the review.
the included full texts were grouped according to the stage
of the therapy process they addressed. The majority of the
studies adopted an observational design and highlighted how
interruptions can occur due to environmental reasons and
people. All the included studies focused on the “negative”
consequences of interruptions, although, they reveal that
the nurses constitute a resilient profession, because they
can implement adaptive strategies in extremely disruptive
environments and organizations. However, development of



new strategies to reduce interruptions during the therapy
processis highly needed to guarantee the safety of the children.
Conclusion: we recognize that prioritization is an ongoing
challenge, indeed the first step is a cultural change in order
to implement new organizational and clinical models where
“positive” disruptions are allowed and the “negative” ones are
blocked or prevented.
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Background

The therapeutic process consists in a series of
related interactions that consecutively alter the
nature of the relationship between therapist and
patients, in paediatrics children and their parents’.
In fact, the basic data includes the totality of
interactions from the first hello to the final good-
bye; thus, we cannot consider only the single act
of administration as the whole process. Instead,
the therapeutic process as a totality can be broken
down in small parts in order to maintain better
technical control over the process, and that’s the
most challenging part for clinicians and health
professionals involved.

Nurses are the health professionals who play a
pivotal role in the therapeutic process. The time
dedicated tothetreatment processisveryimportant
for the children’s safety; indeed, evaluating the
factors that can impact positively or negatively on
the process represents an important objective®.
Additionally, the paediatric context is characterized
by its complexity and the presence of various
actors, given the presence of the parents. Also,
medication administration to infants and children
requires complex calculations, individualized
dosing and the use of off-label medications which
has limited prescribing information available®.

The preparation and administration phase are
composed by very intimate actions that require
a high level of attention; however, unfortunately,
they are usually subjected to several interruptions.
By interruption, we refer to an event that breaks
the continuity of a primary task and causes a
switch of the attention from the primary task, as
the disrupting new event requires an immediate
response; however, while the healthcare
professional deal with this event usually continues
the preparation of the primary task®*.

Generally, nurses operate in an unpredictable
healthcare environment that is also characterized
by involvement of significant cognitive load.
Indeed, being interrupted and able to be multitask
imposes heavy cognitive loads on individuals, with

the result of impairing the attention and leading
to errors®. Interruptions and multitasking are
considered a source of concern that negatively
affect the memory of the individual®. Healthcare
professionals have to memorize several elements
at the same time; however, when an interruption
occurs there might be an important loss of
information previously stored’. In the literature,
Westbrook et al., (2010) reported a significant
dose-response relationship between interruptions,
and procedural failures and clinical errors in
medication administration within the hospital
settings, with an increase of 12.1% in procedural
failures and an increase of 12.7% in clinical errors
for drug administration. Their results showed that
the more interruptions the nurses received, the
greater the number of errors. Furthermore, the
severity of errors worsened when the numbers
of interruptions increased within a single drug
administration process. In particular, the risk of
a patient experiencing a major clinical error was
doubled in case of four or more interruptions®.

In 2000, the report “Toerrishuman”ofthe Institute
of Medicine already identified interruptions as a
likely contributing factor to medical errors’. Thus,
reducing interruptions in therapeutic process
means reducing both the frequency and severity of
errors.

However, medication errors are frequent in the
health care environment; for instance, an error
is reported every five medication dosages'. In
addition, the literature highlights that infants and
children may have a three times higher risk of
medication errors than the adults’>". Accordingly,
as reported in the study of McPhillips et al., (2015)*
the authors noticed that the proportion of errors
involving children under four years was higher
than expected, compared to older children.

Interruptions can cause therapy errors resulting
from near missing to a real damage, with potential
long-term negative effects on the lives of the patient,
their relatives and healthcare professionals, also
leading to high financial burdens on the healthcare
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system?.

Nurses, compared to the other healthcare
professionals, are more subject to interruptions
during the preparation and monitoring of the
therapy*®. Additionally, an integrative review of the
literature!” investigating interruptions in paediatric
nurses’ work and the systems issues related to
interruptions in nursing work environments. The
literature is generally focused on interruptions that
are strictly linked to therapy administration, and
medical error administration (MAE). In the study
of McGillis et al., (2009) information on sources,
types, and causes of interruptions are provided
and, interruptions resulted both very common in
clinical practice and a main cause of the therapy
errors; indeed, during one of the phases of therapy
process, interruptions have negative effects on
the performance and can affect the quality of the
decision-making process, generating frustration,
stress and job dissatisfaction®.

Despite some interruptions are unavoidable
during the care process and provide healthcare
professionals with the necessary information (e.g.,
monitor alarms that report abnormal vital signs,
or a parent who raises doubts about the child’s
therapy), it is worth to underline that interruptions
of a complex process, such as the therapy, can
significantly decrease attention, memory and
perception®.

Most studies focus on errors in the phase of
therapy administration; it is interesting to analyse
how the interruptions contribute to therapy errors,
understand if there is a classification and what are
the main containment strategies implemented.
Thus, the primary aim of the present scoping
review is to search for all the factors associated
to interruptions of the therapeutic process (i.e.,
preparation, administration and, monitoring) for
inpatient paediatric population. The secondary
aim is to investigate possible implementation
strategies to prevent interruptions and, thus, MAE.

Materials and Methods
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The team involved in this scoping review was
composed by children’s nurses, an ergonomist,
and a research nurse, who discussed the relevance
of the research question and agreed on the
research strategy and the inclusion criteria.
Medline (through Pubmed) and Google Scholar
databases were searched. A scoping review was
performed following the PRISMA Extension for
Scoping Review checklist (PRISMA-ScR)®. The
research question was formulated according to
the PEO (Population, Exposition and Outcomes)
methodology as reported below:

P: paediatric population

E: interruptions during preparation,
administration and, monitoring of therapy

0: any kind of outcomes

Keywords wused were ‘paediatric’’ AND
‘interruption  to  therapy  administration/
preparation/monitoring’. The search was

performed between April 1, 2022, and April 30,
2022, (EP, KEA, AC). Keywords were the following:
‘pediatr* AND ‘patients’ safety’ AND (‘interruptions
to therapy administration’ OR ‘interruptions to
therapy preparation’ OR ‘interruptions to therapy
process’), resulting in 242 records, that has been
screened for titles and abstracts according to
inclusion and exclusion criteria.

Inclusion criteria were indexed articles, written
in English and Italian language, with a clear
exposition ofthe objective concerninginterruptions
in clinical practice, in full text, and published not
earlier than 2010. This timeframe was adopted
because it was starting from 2010 that the proble
of interruptions became increasingly relevant
and studied internationally. The exclusion criteria
were articles that faced business interruptions
developed by healthcare professionals other than
nurses, and book chapters or letters to readers.

First, the title of the article was read followed by
a careful reading of the abstracts to verify whether
the inclusion criteria had been met. Titles and
abstracts of retrieved papers were screened for
inclusion criteria by two independent reviewers
(EP and AC). Full texts were then downloaded and
screened for inclusion and exclusion criteria. A
data-charting form was jointly developed by two
reviewers to determine which variables to extract.
Two reviewers independently completed the form
for data extraction and discussed the results. Data
extracted was type of patients and setting, study
design, results, and outcomes considered (see
Table 1).



Authors Study title Patients and setting | Study design Results Outcome
(year)
country
McGillis Interruptions and | Nurses during Mixed method A total of 5,325 Most interruptions to nursing
Hall (2010) | pediatric patient | the shift while (observative and | interruptions were practice that were observed
Canada safety. performing routine | focus groups) observed in this study; in this study could have
tasks. of these, 1430 (26.9%) negative consequences
) took place on the surgical | (88.9%); almost two thirds of
F‘our unllts unit, 1373 (25.8%) on the the interruptions resulted in
ma tertle.iry—- complex medical and a delay of the original work
care pediatric surgical unit in critical that the nurse was engaged in
academic-affiliated care and 1206 (22.6%) on when interrupted, whereas
teaching hospital the medical unit. just over one quarter of the
participated in this interruptions resulted in a loss
study. of concentration or focus from
the original work.
Lacey Interruption Nurses of the Mixed method: | Four case studies of Paediatric nurses have
Colligan and | handling Division of interviews, medication administration | developed sophisticated
Ellen ] Bass | strategies during | Neonatology simulation, highlight four interruption | strategies to manage
(2012) USA | paediatric who followed observation handling strategies interruptions and maintain
medication case studies on (engaging, multi-tasking, | patient safety and work
administration. discontinuation mediating, blocking) efficiency during medication
strategies. administration. To support
Nurses prioritize task a more resilient healthcare
execution based on system, interruption
bOth. risk and workflow management strategies
efficiency assessments. should be supported through
Specific interruption process, task support tools and
handling depends on education.
both task and experience
related factors.
Junwen Interruptions Convenience cross-sectional | The frequency of Study findings indicate the
Zhao et al experienced sample of pediatric | observational interruptions in pediatric | importance of creating an
(2019) China | by nurses registered nurses study. settings during medication | interruption-free environment
during pediatric working in the 2 administration is high, for safe medication
medication reference hospitals with 241 interruptions administration to improve the
administration (general tertiary out of a total of 255 quality of patient care. This
in China: an hospitals classified observations. The most study found that interruptions
observational as three-A level) common sources/causal during medication
study. factors of interruptions administration lead to medical
during medication errors.
administration included
the environment,
caregivers, physicians,
other staff nurses, and
communication issues.
Fenella Gill, | An exploration of | The study was Mixed Both from the interviews | Actions are needed to
etal. pediatric nurses’ | conducted in method study and from the focus minimize both prescribing and
compliance with | an Australian (descriptive group it emerges that administration errors.
(2011) a medication metropolitan observational the interruptions affect
Australia checking and paediatric tertiary | study + focus the application of the
administration hospital:for the group) protocol of the correct
protocol first partwas used a management of the
questionnaire, and therapy.
for the second part
a focus group, that
consisted of in-
depth interviews

group setting.
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prescribing: an
interrupted time
series study.

consultants and 18
doctors in training
posts (ranging from
4 months to over 10
years’ experience
in paediatrics).
Consultant-led
ward rounds were
conducted every
day clinically
appropriate and
clearly written

and to perform
medication
reconciliation.

The pharmacist
did not routinely
attend consultant
ward rounds. This
study was a service
development
project and NHS
ethics approval was
not required.

involving clinical decision
making (“clinical errors”).
The primary outcome
measure was the rate of
technical errors. After
adjusting for trends in

the quality of the medical
notes, the average baseline
technical error rate was
6.9 % with a significant
increase of +0.2 % per
half-week (p00.002). After
introduction of Check

and Correct, there was a
significant drop of -5.0 %
(=37.7 % relative decrease;
P<0.0001) in the technical
error rate, with the error
rate level remaining stable
during the remaining post-
intervention period. There
was no significant auto-
correlation, and the final
model accounted for 60.4

9% of total variance.

5 | DadlezNM | Ordering The study was prospective Sixty-nine structured The majority of interruptions
etal (2017) Interruptions conducted at an observational observations were were in person or by phone
USA in a Tertiary urban tertiary care | study conducted with a total and overall the individuals

Care Center: academic children’s of 414 orders included. initiating the interruption
A Prospective hospital on 3 The interruption rate most commonly were
Observational non-intensive care was 65 interruptions nurses. The vast majority
Study. inpatient units. All per 100 orders during of these interruptions were
3 units are medical- rounds, 55 per 100 orders | non-urgent. Interventions to
surgical floors; in the afternoons and decrease interruptions during
Inpatient orders 56 per 100 orders in the medication administration
for all patients evenings. The majority have reduced the number of
are primarily of interruptions were interruptions by 43% to 75%.
placed by pediatric in-person (n =144, 61%). Interventions have included
interns, residents Interruptions from marked no-interruption
and physician overhead announcements | zones in medication
assistants. occurred most often in preparation areas, having
the mornings, and phone | nurses wear a visible symbol
interruptions occurred to indicate the process of
most often in the evenings | medication administration
(P=.002). Nurses initiated | time, designation of specific
interruptions most protected medication rounding
frequently. Attending time, and scripting for nurses
physicians and fellows to defer interruptions.
were more likely to
interrupt during rounds,
and coresidents were
more likely to interrupt in
the evenings (P=.002).

6 | LépéeC.et | Theuseofa The study was interrupted In this study data were The adoption of a Check and
al. (2012) consultant-led conducted on two times series collected on two types Correct checklist for local
France ward round paediatric wards, design with of error: technical paediatric use resulted in an

checklist in London. Care a concurrent prescription writing improvement in technical
to improve was provided by 28 | control errors (“technical errors”) | errors in prescription writing.
paediatric nurses, six medical | measurement. and prescribing errors There was no change in the

prevalence of clinical errors,
as might be expected, since the
checklist focuses on technical
aspects of prescription writing.
The control data also showed
an improvement, but the
positive impact of Check and
Correct on technical errors
remained after accounting

for this. A Check and Correct
prescribing checklist, adapted
for local paediatric use, led to
an improvement in the quality
of prescription writing.
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Stratton
Karen M. et
al. USA

2004

Reporting of
Medication
Errors by
Pediatric Nurses

Staff nurses of
300 units in 50
hospitals currently

in progress.

Cross-sectional
study

Usable responses were
received from 284 RNs
(227 adult nurses and 57
pediatric nurses) from
33 acute care units (27
adult and 6 pediatric) in
11 hospitals in 2 states
(40% response rate).
Three hospitals were
from a Midwestern rural
consortium working for
more than 10 years on
quality management
processes, the remaining
eight hospitals were from
urban areas in the Rocky
Mountain region of the
United States.

Pediatric nurses
estimated that 67% of

all medication errors on
their patient care units
are reported. This finding
is considerably higher
than the 56% reported for
all medication errors by
adult nurses ( p<.05).This
report focuses on the
responses from nurses on
pediatric units. Analysis
by type of unit was not
performed because there
were too few units of any
particular specialty.with
responses from adult
units are used to enhance
interpretation.

Findings from this study
suggest that medication
administration error
occurrences are
underreported. The

overall average estimate of
medication error reporting
on pediatric units was 67%;
Results of this study suggest
that nurses working on
pediatric units are more
likely to report medication
administration errors than
nurses on adult units are.

Bonafide C.
et al (2019)
USA

Association
Between Mobile
Telephone
Interruptions
and Medication

Administration
Errorsin a
Pediatric
Intensive Care
Unit

Participants
included

257 nurses and the

3308 patients to
whom

they administered

medications.

retrospective
cohort study

The overall rate of errors
during 238540 medication
administration attempts
was 3.1% (95% CI, 3.0%-
3.3%) when nurses

were uninterrupted by
incoming telephone
calls and 3.7% (95% CI,
3.4%-4.0%) when they
were interrupted by such
calls1.21; 95% CI, 1.03-
1.42; P =.02). Incoming
text messages were not
associated with error
(OR, 0.97; 95% CI, 0.92-
1.02; P=.22).

This study’s findings suggest
that incoming telephone

call interruptions may be
temporally associated with
medication administration
errors among PICU nurses.
Risk of error varied by shift,
experience, nurse to patient
ratio, and level of patient care
required.
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Results

Out of the 8 items selected, four were from the
USA, one from Canada, one from France, one from
Australia, and one from China. In the following
section we grouped the studies by the phases of the
therapy process they dealt with, in order to analyse
the issues linked to each phase. An overview of the
studies divided on the basis of the therapy phases
process is reported in Table 2.

Studies of McGillis (2010) and Colligan (2012) are
focused on factors influencing the interruption
management strategy choice®?. The first one
aimed to investigate the context of interruptions
in nursing work through work sampling and
focus groups with nurses in paediatric, acute
care units in a teaching hospital in Toronto,
Canada. An exploratory research design was
used which involved observation of people in
their natural working environment. Four units
of a university children’s hospital participated
in this study. Overall, 5,325 interruptions were
observed in the nursing work environment during
the work observation study period. The observed
interruptions were differentiated by source, cause,
and type. The sources of interruptions to nursing
work included the environment, other staff nurses,
patients, family members, the individual nurse
herself/himself, physicians, other health care
providers, support staff, and others. Factors within
the work environment itself accounted for a third
of the interruptions, overall. Most interruptions
to nursing practice that were observed in this
study could have negative consequences (88.9%),
whereas few could lead to a positive outcome
(11.0%).

The results of this scoping review highlight the
complexity of nursing work environments in
paediatric settings and how this can have a direct
influence on interruptions of nursing work and
related outcomes in terms of patient safety. In
general, the work environment and other nurses
are the predominant sources of interruptions.
Examining the results of the study together it is
evidentthat these environmental and interruptions
by fellow nurses take the form of intrusions and
distractions, at a time when the nurse is engaged
in assessments, procedures or documentation
of patient care. From the point of view of patient
safety, the interruptions are often negative, with
delays and loss of concentration or attention.

While the study conducted by Colligan et
al,, (2012)* wused semi-structured interviews
in paediatric settings to identify the types of
interruptions and understand the strategies for
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managing interruptions. This article introduces a
taxonomy of interruptions and provides illustrative
examples based on empirical observations and
interviews. The complexity of interruptions and the
ability of the nurses to handle them are highlighted.
The question is asked how it is possible to create a
system in which ‘positive’ interruptions are allowed
and ‘negative’ interruptions are blocked. The first
change required is cultural while recognising that
prioritising tasks is a constant challenge. Lepee’s
study focused on the prescription phase®.

A Check and Correct prescribing checklist,
adapted for local paediatric use, led to an
improvement in the quality of prescription writing.
In this study, data were collected on two types of
errors: technical prescribing errors (‘technical
errors’) and prescribing errors involving clinical
decision-making (clinical errors’). The primary
outcome measure was the rate of technical
errors. After adjustment for trends in the quality
of medical notes, the average technical error rate
at baseline was 6.9% with a significant increase
of +0.2% per half week. After the introduction of
Check and Correct, there was a significant decrease
of 5.0% in the technical error rate, and the level of
errors remained stable during the remaining post-
intervention period.

Other authors are focused on the phase of
therapy administration®?. The study design is
cross-sectional observation. Forty-three nurses
were observed for more than 180 shifts of therapy
administration. an evaluation form previously
validated by the authors themselves was used,
which includes information on frequency, sources,
and outcomes of interruptions. The frequency
of interruptions in paediatric settings during
medication administration is high. According
to the observational data, this study found that
nurses working in general paediatric units
reported a higher frequency of interruption than
nurses in neonatal intensive care units. This
could possibly be due to the fact that a general
paediatric unit has patients with age ranging
from 0 to 18, resulting in the large variety of
medications and medication dosages®. Therefore,
relevant medication management strategies are
required to develop and ensure a decrease in the
frequency of interruptions in general paediatric
units. The most common sources/causal factors of
interruptions during medication administration
included the environment, caregivers, physicians,
other staff nurses, and communication issues.
Study findings were consistent with previous
research, with a third of interruptions experienced



by nurses attributing to the work environment'.
In their retrospective cohort study, Bonafide al.*
set out to investigate whether mobile phone call
interruptions and incoming text messages are
associated with subsequent medication errors
among nurses in paediatric intensive care units
(PICUs). In this cohort study it was shown that
incoming calls on nurses’ institutional mobile
telephones occurring in the 10 minutes before
medication administration were significantly
associated with increased risk of error. The risk
was higher during night shifts and among nurses
with fewer than 6 months’ experience, and it also
varied by nurse-to-patient ratio and level of patient
care required. This study’s findings suggest that,
although communication-related interruptions
cannot be eliminated, interventions to reduce
the frequency and adverse consequences of
interruptions should include consideration of time
of day, nurse experience, nurse to patient ratio,
and level of patient care required.

This study of Gill et al. (2011)* was developed
to explore nurses’ self-reported compliance
with the hospital protocol for the checking
and administration of medications. First, a
questionnaire was designed to collect data from
nurses on their drug administration practices
and to identify issues related to compliance with
existing hospital protocol for the on their drug
administration practices. he results of part one
identified reported non-compliance with the
medication administration protocol. The findings
did not, however, account for why noncompliance
occurred. In the second part, focus groups were
organised to explore the following open questions.
This study identified discrepancies between the
medication administration protocol and nursing
practice. Unclearaspectsofthe protocol,inadequate
role modelling, and inappropriate perception
of risk contributed to noncompliance. The
concerning results beg the question of compliance
with medication administration protocols in other
settings. To effectively reduce medication errors,

it is imperative that we understand what leads to
those errors. Additional research across settings is
necessary to achieve that aim.

In the prospective observational study
conducted by Dadlez et al? 1-hour-long
structured observations on morning rounds
and afternoons and evenings in the resident
workroom. The primary outcome was the number
of interruptions per 100 orders placed by residents
and physician assistants. We assessed the role of
ordering provider, number, type and urgency of
interruptions and person initiating interruption.
The interruption rate was 65 interruptions per
100 orders during rounds, 55 per 100 orders in the
afternoons and 56 per 100 orders in the evenings.
The majority of interruptions were in person.
Efforts should be made to decrease interruptions
during the ordering process and track their effects
on medication errors.

In the descriptive study of Stratton et al.,”
surveyed a convenience sample of paediatric and
adult hospital nurses regarding their perceptions
of the proportion of medication errors reported
on their units, why medication errors occur, and
why medication errors are not always reported.
In this study, which focuses on paediatric
data, paediatric nurses indicated that a higher
proportion of errors were reported (67%) than
adult nurses indicated (56%). The medication error
rates per 1,000 patient-days computed from actual
occurrence reports were also higher on paediatric
(14.80) as compared with adult units (5.66). The
results of this study indicate the need to improve
the accuracy of medication error reporting by
nurses and to provide a hospital environment
conducive to preventing medication errors from
occurring. Reasons that medication errors occur
included both system factors such as staffing and
medication administration procedures as well as
patient needs and condition. The most important
step in reducing medication errors appears to be in
knowing the accurate rate of occurrence.
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Interruption regarding therapy preparation

Authors (year)

Who?

What?

Lépée C. et al. (2012) France

Prescribing physicians

Implementing a checklist to an
improvement in the quality of
prescription writing

Interruption regarding therapy preparation

Authors (year)

Who?

What?

McGillis Hall (2010) Canada

Nurse, patient, family

member,

self, physician, other health care

provider, support staff

Environment

Interruption regarding therapy administration

Authors (year)

Who?

What?

Lacey Colligan and Ellen J Bass

Paediatric nurse

Handling strategies during

nursing staff

(2012) USA o o
paediatric medication
administration

Junwen Zhao et al (2019) China Caregivers, physicians, other | Working environment,

communication issues

Fenella Gill, et al.

(2011) Australia

Paediatric nurse

Discrepancies between the
medication administration protocol
and nursing practice.

Dadlez NM et al (2017) USA

Nurse, physician,

physician

Interventions to decrease

2004

assistant interruptions during medication
administration
Stratton Karen M. et al. USA Paediatric nurse, nurse Reporting of medication

administration errors.

Bonafide C. et al (2019) USA

Nurse

Association between mobile
telephone  interruptions  and
medication administration errors

Interruption regarding therapy monitoring

Authors (year)

Who?

What?

N/A

N/A

N/A
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Discussion

As specified in the introduction, the primary
aim of the present scoping review is to search for
all the factors associated with the interruptions
of the therapeutic process (i.e., preparation,
administration and, monitoring) for inpatient
paediatric population. While the secondary aim is
to investigate eventual implementation strategy to
preventinterruptions and, thus, MAE. Eight studies
wereincluded because they dealtwith atleast one of
the phases of the therapeutic process. Results were
classified based on the three different phases of
therapeutic process: preparation, administration,
and monitoring, since there isn’t a similar partition
in literature; those factors were further divided
according to whether they were in person or
made by environment. Interruptions concerning
prescription drugs are dealt with by Lépée C et al.?
In this study, we particularly appreciated how the
introduction of a check list significantly increases
the quality of the prescription moment.

Interruptions regarding therapy preparation
were reported by five authors, three from the USA,
one from Canada and another one from Australia.
In the 2010 mixed method study from Canada
the various factors causing interruptions were in
person and environment, resulting in a delay of the
original work that the nurse was engaged in when
interrupted and aloss of concentration. In the 2012,
mixed method study from the USA, Colligan et al.*
reported that the principal causes of interruptions
in their study were the patient’s mother, colleague,
ward clerk, without citing factors associated with
the environment. They found that paediatric
nurses have developed sophisticated strategies
to manage interruptions and maintain patient
safety and work efficiency during medication
administration. Gill et al. (Australia, 2011)* don’t
specify the type of factors causing interruptions,
asserting that they affect the application of the
protocol of the correct management of the therapy.
Dadlez et al. (USA, 2017)¥ found that the majority
of interruptions were in person or by phone and
overall, the individuals initiating the interruption
most commonly were nurses, in addition to the fact
that the vast majority of these interruptions were
non-urgent. They developed various interventions,
including marked no-interruption zones in
medication preparation areas, having nurses
wear a visible symbol to indicate the process of
medication administration time, designation of
specific protected medication rounding time, and
scripting for nurses to defer interruptions. All those
interventions allowed them to reduce the number

of interruptions by 43% to 75%.

The part of the administration of the therapy
is more studied than that of the prescription and
preparation. This turns out to be the last stage in
which an error can be intercepted. At this stage the
nurse is certainly more exposed to interruptions:
doctors, nurses, patients. To minimize
interruptions, actions have been introduced
such as tabard, user education, continuous staff
training. These actions have had a significant
impact described on areas such as that of the adult.

For the paediatric field we do not have any
article that described how the implementation
of these tools has contributed to the reduction
of interruptions and consequently to therapy
errors. The studies analysed on the part of the
administration in the paediatric field are for the
most part observational. The sample studied is
represented by the nurses who work in the settings
involved. Objectives of studies such as that of Zhao
et al.” are describe the frequency, the source of the
interruptions during the administration of therapy.
No validated measurement instruments were
used but only instruments created based on the
context analysed. Only in the study of Zhao et al.23
a previously validated tool was used for a previous
study conducted by the authors in 2016%.

Nurses’ response to outages is resilient as
suggested by the article by Colligan et al.* It shows
a first attempt to classify the interruptions and
through four exemplary cases it shows how the
response of nurses is a priority to the requests.
Prioritisation of tasks depends on assessment
of clinical and situational workload factors. All
tasks are not created equal; some interruptions
present a high priority task that must be addressed
immediately and other interruptions present tasks
that can wait. Paediatric nurses indicate that task-
specific factors and personal experience affect
their choices of interruption handling.

The process of administering therapy for close
and extremely complex actions can lead to the
occurrence of errors while you are interrupted
especially by phone. The results of the study
conducted by Bonafide et al.** suggest that phone
callinterruptionswere associated with probabilities
significantly increased to make mistakes especially
in the presence of nurses with minimal periods of
experience in the clinical field. Surprisingly, for
interruptions regarding therapy monitoring no
data were extracted, as no study referred to this
specific phase.

Finally, from the articles analysed, however, we
can deduce that the work of health professionals
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to reduce the rate of interruptions must focus
on 3 levels: (I) behavioural level: first of all, we
must change our habits. Wrong behaviours are
the greatest cause of interruptions during the
activities of health workers (pharmacological
process, handover patient identification,
electronic file management, food distribution,
etc.); (II) organisational level: we need to rethink
our activities and procedures. We work in complex
systems where activities and processes are hardly
everthoughtthrough with respecttohuman factors.
Interruptions find their breeding ground within
unorganised processes with delays and confusion
in the performance and conduct of tasks; and (III)
structural level: this is the most complex level in
terms of time and resources where only knowing
the improvement objectives is possible to plan
future implementations. Poor design of hospital
environments can generate latent criticalities that
are difficult to eliminate once implemented. Good
room design (natural and natural and artificial
lighting, technologies, temperature and humidity
temperature and humidity, air quality and space
acoustics) can prevent interruptions, improving
the well-being of operators and patients.

Conclusions

The therapeutic process is a very complex
and articulated process, thus, educational
interventions are needed to prevent errors and
complications due to any interruption of the
process. Clearly, as already stated by systematic
reviews and meta-analysis there is no ‘one-size-fits-
all’ solution in reducing medication administration
errors, however the scoping review was focused
on the interruptions to the process rather than the
consequent errors. Indeed, identifying the causes
of the interruptions and classifying them into
evitable or not could be the starting point. Then,
assessing the potential error linked to any type of
interruption may allow a better management of
the therapy process when taking care of children.
In fact, in paediatric settings, efforts should be
made to reduce interruptions to the minimum
permissible during the various critical activities; in
order not to create isolated areas such as aircraft
cockpits, but structured and organised systems
that respond to interruptions”. Moreover, there is
a lack of validated tools for detecting interruptions
in paediatric settings, thus further studies and
researches are needed.

© The Author(s), under esclusive licence to infermieristica
Editore Limited 2022.

109 | infermieristica journal



References

1. Westbrook JI, Coiera E, Dunsmuir WT, Brown BM, Kelk N, Paoloni R, Tran C. The impact of interruptions on
clinical task completion. Qual Saf Health Care. 2010 Aug;19(4):284-9. doi: 10.1136/qshc.2009.039255.

2. Hopkinson SG, Jennings BM. Interruptions during nurses’ work: A state-of-the-science review. Res Nurs
Health. 2013 ;36(1):38-53. doi: 10.1002/nur.21515.

3. Bower R, Jackson C, Manning JC. Interruptions and medication administration in critical care. Nurs Crit
Care. 2015 ;20(4):183-95.[2] Jett, Q.R., George, J.M., 2003. Work interrupted: a closer look at the role of
interruptions in organizational life. Acad. Manag. Rev. 28, 494-507

4. Trafton]G, Altmann EM, Brock DP, Mintz FE. . Preparing to resume an interrupted task: effects of prospective
goal encoding and retrospective rehearsal. Int J Hum Comput Stud. 2003; 58:583-603.

5. Kalisch BJ, Aebersold M. Interruptions and multitasking in nursing care. Jt Comm J Qual Patient Saf.
2010;36(3):126-32. doi: 10.1016/s1553-7250(10)36021-1

6. D’Antonio S, Bagnasco A, Bonetti L, Sasso L. Work interruption: [Observational study on interruptions
during nurses work in two surgical wards of a hospital in Liguria]. Prof Inferm. 2014;67(4):211-8. Italian. doi:
10.7429/pi.2014.674211.

7. Coiera E. Communication systems in healthcare. Clin Biochem Rev. 2006 ;27(2):89-98.

8. Westbrook, J.L., Woods, A., Rob, M.I., Dunsmuir, W.T., & Day, R.O. (2010) Association of interruptions with
an increased risk and severity of medication administration errors. Archives of Internal Medicine. 170(8), 683-
690. DOI: 10.1001/archinternmed. 2010.65

9. Institute of Medicine. To Err is Human: Building a Safer Health System. Washington, DC: National Academy
Press; 2000

10. Manias E, Street M, Lowe G, Low JK, Gray K, Botti M. Associations of person-related, environment-related
and communication-related factors on medication errors in public and private hospitals: a retrospective
clinical audit. BMC Health Serv Res. 202128;21(1):1025. doi: 10.1186/s12913-021-07033-8.

11. Davis L, Keogh S, Watson K, McCann D. Dishing the drugs: a qualitative study to explore paediatric nurses’
attitudes and practice related to medication administration. Collegian. 2005;12(4):15-20. doi: 10.1016/s1322-
7696(08)60504-1.

12. Kaushal R, Bates DW, Landrigan C, McKenna KJ, Clapp MD, Federico F, Goldmann DA. Medication errors
and adverse drug events in pediatric inpatients. JAMA. 2001;285(16):2114-20. doi: 10.1001/jama.285.16.2114.

13. Murphy M, While A. Medication administration practices among children’s nurses: a survey. Br J Nurs.
2012;21(15):928-33. doi: 10.12968/bjon.2012.21.15.928.

14. McPhillips HA, Stille CJ, Smith D, Hecht J, Pearson J, Stull J, Debellis K, Andrade S, Miller M, Kaushal R,
Gurwitz ], Davis RL. Potential medication dosing errors in outpatient pediatrics. J Pediatr. 2005;147(6):761-7.
doi: 10.1016/j.jpeds.2005.07.043.

15. Roughead EE, Semple S]. Medication safety in acute care in Australia: where are we now? Part 1: a review
of the extent and causes of medication problems 2002-2008. Aust New Zealand Health Policy. 2009;6:18. doi:
10.1186/1743-8462-6-18.

16. 16. Kosits LM, Jones K. Interruptions experienced by registered nurses working in the emergency
department. J Emerg Nurs. 2011;37(1):3-8. doi: 10.1016/j.jen.2009.12.024.

17. Schroers G. Characteristics of interruptions during medication administration: An integrative review of
direct observational studies. J Clin Nurs. 2018;27(19-20):3462-3471. doi: 10.1111/jocn.14587.

18. McGillis Hall L, Pedersen C, Hubley P, Ptack E, Hemingway A, Watson C, Keatings M. Interruptions and
pediatric patient safety. J Pediatr Nurs. 2010 Jun;25(3):167-75. doi: 10.1016/j.pedn.2008.09.005.

19. Pape TM, Guerra DM, Muzquiz M, Bryant JB, Ingram M, Schranner B, Alcala A, Sharp ], Bishop D, Carreno
E, Welker J. Innovative approaches to reducing nurses’ distractions during medication administration. J
Contin Educ Nurs. 2005;36(3):108-16; quiz 141-2. doi: 10.3928/0022-0124-20050501-08.

20. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA-ScR): checklist and
explanation. Ann Intern Med. 2018;169(7):467-473. doi: 10.7326/M18-0850

21. Colligan L, Bass EJ. Interruption handling strategies during paediatric medication administration. BMJ Qual
Saf. 2012;21(11):912-7. doi: 10.1136/bmjqs-2011-000292.

22. Lépée C, Klaber RE, Benn ], Fletcher PJ, Cortoos PJ, Jacklin A, Franklin BD. The use of a consultant-led
ward round checklist to improve paediatric prescribing: an interrupted time series study. Eur J Pediatr.
2012;171(8):1239-45. doi: 10.1007/s00431-012-1751-3.

23. Zhao J, Zhang X, Lan Q, Wang W, Cai Y, Xie X, Xie ], Zeng Y. Interruptions experienced by nurses during
pediatric medication administration in China: An observational study. J Spec Pediatr Nurs. 2019;24(4):e12265.
doi: 10.1111/jspn.12265.

24. Bonafide CP, Miller JM, Localio AR, Khan A, Dziorny AC, Mai M, Stemler S, Chen W, Holmes JH, Nadkarni
VM, Keren R. Association Between Mobile Telephone Interruptions and Medication Administration Errors
in a Pediatric Intensive Care Unit. JAMA Pediatr. 2020;174(2):162-169. doi: 10.1001/jamapediatrics.2019.5001.

25. Ozkan S, Giilseren K, Candan O. “Interruptions During Pediatric Medication Preparation and Administration.

December 2022 | Volume 1 Number 2 | 110



26.

27.

28.

29.

30.

Journal of Pediatric Research. 2016;3:104-108.

Gill F, Corkish V, Robertson J, Samson ], Simmons B, Stewart D. An exploration of pediatric nurses’
compliance with a medication checking and administration protocol. J Spec Pediatr Nurs. 2012;17(2):136-46.
doi: 10.1111/j.1744-6155.2012.00331.x.

Dadlez NM, Azzarone G, Sinnett M], Resnick M, Ushay HM, Adelman JS, Broder M, Duh-Leong C, Huang
], Kiely V, Nadler A, Nelson V, Simcik J, Rinke ML. Ordering Interruptions in a Tertiary Care Center: A
Prospective Observational Study. Hosp Pediatr. 2017;7(3):134-139. doi: 10.1542/hpeds.2016-0127.

Stratton KM, Blegen MA, Pepper G, Vaughn T. Reporting of medication errors by pediatric nurses. J Pediatr
Nurs. 2004;19(6):385-92. doi: 10.1016/j.pedn.2004.11.007.

Xie JF, Liu J, Liu LF, Wang Y, Dai L H, Wu XX et al. (2016). Practice and effectiveness of management in
nursing interruptions. Chinese Journal of Nursing, 51(8): 951-955.

Frangioni G, Savelli A, Biermann KP, et al. Prevent interruptions to ensure drug administration”. In:
Ergonomia: sfide sociali e opportunita professionali dalla creativita alla pratica per aumentare 'impatto
dellergonomia nella societa. XI Congresso nazionale SIE 2016. Rivista italiana di Ergonomia - Special Issue
1/2016, pp. 111-6.

111 | infermieristica journal



