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ABSTRACT
Objective: To assess the effectiveness of an
improvement programme to reduce the number of
interruptions during the medication administration
process in a paediatric hospital.
Design and methods: A prestudy–post study design
was used to monitor nursing interruptions during
medication cycles in a paediatric hospital. Interruptions
were reported on an observation sheet (MADOS-P)
adapted to the paediatric context.
Setting: A 600-bed tertiary paediatric research
hospital in Italy.
Intervention: The interventions included a yellow
sash worn by nurses during medication cycles, a
yellow-taped floor area indicating the ‘No interruption
area’, visual notices in the medication areas, education
sessions for healthcare providers and families, patient
and parent information material.
Results: 225 medication cycles were observed before
the intervention (T0) and 261 after the intervention
(T1). The median of interruptions occurring in each
cycle decreased significantly from baseline to
postintervention (8.0 vs 2.0, p=0.002), as the rate
ratios (interruptions/patient post–pre ratio: 0.34;
interruptions/medication post–pre ratio: 0.37;
interruptions/hour of medication cycle post–pre ratio:
0.53, p<0.001). During preintervention, the main
causes of interruptions were ‘other patients’ (19.9%),
‘other nurses’ (17.2%) and ‘conversation’ (15.7%);
during postintervention, they were ‘other nurses’
(26.1%), ‘conversation’ (18.2%) and ‘other patients’
(17.4%).
Conclusions: This bundle of interventions proved to
be an effective improvement programme to prevent
interruptions during medication administration in a
paediatric context.

INTRODUCTION
The medication process in the hospital
setting consists of five phases: medication

prescription, preparation, dispensation,
administration and monitorisation. Every
stage of this complex process presents risk
factors for medication errors.1–3

Considering the paediatric population, the
potential adverse drug events rate has been
suggested to be three times higher compared
with adults and significantly higher in neo-
natal intensive care units (NICU).4 This is
due to weight-based dosing necessary for
almost all medications; all children, espe-
cially newborns, have a lower coping capacity
than adults when medication errors occur.4 5

Furthermore, in paediatric patients, medica-
tion preparation is more complex. It usually
requires detailed calculations and manipula-
tions of adult preparations.4 6

Nursing care processes have an impact on
medication preparation and administration
errors since nurses administer most of the med-
ications.7 According to several authors, interrup-
tions during medication administration are

Strengths and limitations of this study

▪ This study shows the effectiveness of bundled
interventions to reduce interruption during the
medication administration process in a paediatric
hospital.

▪ Compared with other studies, this study included
a significant number of medication cycles
(n=486) and patients (n=1391).

▪ This study focused on education sessions for
healthcare providers, parents and patients.

▪ Interruptions were not classified into avoidable
or not, or necessary or not.

▪ Direct observation could have modified partici-
pants’ behaviour and confounded the real effects
of our intervention on participants.
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among the main causes of medication errors.7–10 In a
large observational study, Westbrook et al11 reported that
every interruption is significantly associated with a
12.7% increase in clinical errors. However, evidence of
an association between interruptions and errors in medi-
cation administration is still limited and more rigorous
studies are needed.12 A recent Italian study performed
on five surgical wards in five general hospitals reported
that medication administration was the most frequently
interrupted task.13

Several studies have also identified the causes of inter-
ruptions during medication administration in hospital
wards such as disruptions from other health personnel,
conversations among nurses and missing medications
on the trolley or in the ward.13–16 The organisation of
the medication administration process, healthcare
providers’ demands on nursing staff and the work envir-
onment are factors associated with medication adminis-
tration interruptions.13–16 These findings have also been
confirmed in paediatric settings. For instance, McGillis
Hall et al17 showed that factors in the work environment
itself accounted for one-third (32.7%) of the interrup-
tions. The results of a survey on medication administra-
tion practices revealed that 86% of the children’s nurses
considered interruptions as a cause of medication
errors.6

Few studies investigated interventions to reduce inter-
ruptions to improve medication administration safety in
the adult hospital setting.14 15 18–23 As reported by
Raban and Westbrook,24 these studies have been under-
powered and their level of evidence is weak. To date, no
studies in the paediatric setting have been reported.
Therefore, it is important to analyse if interventions per-
formed in adult hospital settings aimed at reducing
interruptions during medication administration may be
effective also in children’s care. The paediatric setting
has different peculiarities, such as the presence of
parents at the bedside and children’s compliance to any
hospital interventions depends on different factors, such
as age or previous experiences. Both could influence
the effectiveness of the interventions conducted in the
adult setting.
Failure Mode, Effects and Criticality Analysis

(FMECA) on the medication process was performed in
2010–2011 in the Onco-Haematology department of the
paediatric hospital where the present study was con-
ducted.25 A potential risk of errors due to interruptions
was identified but not reported in the cited article and
bundled interventions were implemented to reduce
medication administration interruptions. Therefore, the
evidence regarding the implementation of bundled
interventions to reduce medication administration inter-
ruptions appears weak and unexplored in paediatric
settings.
The aim of the present study is to assess the effective-

ness of an improvement programme to reduce interrup-
tions during medication preparation and administration
in a paediatric hospital.

METHODS
Study design
A quasi-experimental study with a pre–post design and
no control was performed. The study was conducted
from January to July 2013. Medication cycles were
observed before and after the implementation of an
improvement programme to reduce interruptions. A
medication cycle is the process of a nurse preparing and
administering medications to assigned patients at a
scheduled time. The medication cycle ends when the
nurse has administered all the prescribed medications to
all the assigned patients.26

In January and February 2013, preintervention (T0)
baseline observation was performed by research nurses
to measure the frequency and causes of interruptions
during medication cycles in daily practice. During
March and April 2013, no data were collected to run the
implementation effectively in all wards. Finally, postinter-
vention (T1) measurements were performed in May and
July 2013.

Ethical considerations
Approval was obtained from the Hospital Ethical Review
Board. The nurses invited to be involved in medication
administration and observed by researchers were
informed beforehand about the study and agreed to par-
ticipate. They completed and signed the consent form.
This specified that nurses must respect the behaviours
requested in the project but were not obliged to be
involved in the observation for the research. None of
the nurses refused. The identity of the observed nurses
was kept anonymous.

Setting and sample
The study was conducted within the scope of an
improvement programme aimed at reducing interrup-
tions during medication preparation and administration
in a 600-bed tertiary paediatric research hospital in Italy.
The improvement programme was implemented in all
the hospital wards after a brief pilot phase in the
Paediatric Department.
The medication cycle observations were performed in

eight wards considered representative of the whole hos-
pital. Selected wards were (table 1): two medical–surgi-
cal wards admitting also children with complex needs
(eg, renal or neurosurgery patients, patients postorgan
transplant), one cardiac surgery step-down unit, two
NICU and post-NICU (eg, very low birth weight chil-
dren, infants with congenital anomalies) and three
medical wards (eg, patients with cancer or patients after
bone marrow transplant).
The nurse-to-patient ratio varies from 1:2 in the NICU,

1:4 in the post-NICU and cardiac surgery step-down unit
to 1:8 in the other wards, depending on patient com-
plexity. The preparation and administration of medica-
tion followed the same procedure in every ward.
Medication preparation was performed by ward nurses
except for chemotherapy medications that were
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dispensed ready-to-use by the hospital pharmacy. All
other medications on the ward were stored in dedicated
closets. None of the wards included in the study had an
automated/computerised medication dispensing system.
The preparation took place at the patient’s bedside, on a
trolley (NICU and post-NICU) or in a dedicated medica-
tion room according to the hospital policy on medication
management. The nurses followed the pharmacological
prescription chart contained in the patient’s health
record, prepared the prescribed dosage at the right time,
labelled the medication with the patient’s name, the date
of birth, medication name, dosage and abbreviation of
the nurse’s name. For the infusion therapy, nurses also
recorded the time of preparation. Nurses administered
the medication at the bedside and recorded the adminis-
tration on the medication chart. As per hospital policy,
no medication self-management is allowed by patients or
caregivers.
The participants of the present study were the nurses

caring for patients in the involved wards. Throughout
the 7-month period of the study, the nursing staff
remained stable on the whole.
Data were collected only during daytime and week-

days. Medication cycles were observed by six research
nurses who also verified that the participating nurses
complied with the planned intervention.

Interventions
The bundled interventions were developed, evaluated
and implemented according to the MRC guidelines.27

Before starting the study, the programme was presented
to the ward nurse managers of the hospital and
included the following: (1) A yellow sash worn by the
nurses responsible for the medication round bearing
the words: ‘Do not disturb: medication round in pro-
gress’. (2) A yellow-taped floor area around the medica-
tion trolley or in front of the door of the medication

preparation room defining the ‘No interruption area’.
(3) A visual sign with the message ‘Please, do not
disturb! Medication preparation in progress. Call the
nurse with the yellow sash for urgent issues only’ indicat-
ing that the nurse was engaged in medication adminis-
tration. This ‘alert’ sign was put on the trolley or hung
on the door of the medication preparation room during
the medication cycle. According to the Medical
Direction, the yellow-coloured signs were preferred to
the red of other studies,15 18 22 28 to avoid confusion
with the red-coloured signals already present in the hos-
pital indicating urgency or danger situations (eg, fire
alarm). Furthermore, the yellow colour is generally used
in Italy to indicate a protective zone (eg, for privacy).
(4) Information sessions with healthcare providers to
describe the programme objectives, intervention, the
timeline and the evaluation process. Ward nurses were
provided with the alert material and were instructed on
its use. The participating nurses were recommended to
not prepare and administer medications all together at
the same time, so that at least one nurse could attend to
patients’ needs or deal with other healthcare requests.
(5) Education for patients and families with leaflets and
posters about the ‘Alert’ signs. They were invited to col-
laborate and to not interrupt the nurses during medica-
tion preparation and administration unless there was an
urgency. Leaflets were distributed to parents and chil-
dren >aged 7 years on admission to the ward. A brief
educational session was also provided by the nurse in
charge. All the education interventions were regularly
documented on the patient’s clinical record.

Data collection procedures and tools
Data on the frequency and causes of interruptions
during medication cycles were collected by research
nurses through direct overt non-participant observation
of the nurses responsible for medication preparation
and administration.
An interruption can be defined as ‘a break in continu-

ity of complete focus on the task of preparing medica-
tion’. An interruption could be a verbal or non-verbal
cue from another individual prompting the nurse to
give a verbal or non-verbal response.23

For the purpose of this study, the operational defini-
tions were described in the data collection sheet (see
online supplementary appendix 1, Mados-P, page 2)
where some events are classified as ‘interruption only’
or ‘distraction only’, or both. Therefore, for simplicity,
interruptions and distractions were called ‘interrup-
tions’. Interruptions by patients or caregivers during the
medication administration process were not counted
because they were considered appropriate in this phase
(eg, questions regarding the medication). Similarly, the
interruptions concerning the double-check procedure
required for some medications (eg, electrolytes and
high-risk medication) were not counted.
The research nurses did not work in the wards that

were included in the study. They were informed

Table 1 Number and per cent of medication cycles per

unit preintervention and postintervention

T0* T1†

Units n
Per
cent n

Per
cent

Cardiac surgery

step-down

45 20.0 46 17.6

NICU‡ 36 16.0 48 18.4

Post-NICU 17 7.6 13 5.0

Neurology 34 15.1 35 13.4

Nephrology 38 16.9 53 20.3

Onco-Haematology 32 14.2 43 16.5

Bone marrow

transplantation

15 6.7 17 6.5

General paediatrics 8 3.6 6 2.3

Total 225 100.0 261 100.0

*Preintervention.
†Postintervention.
‡Neonatal intensive care unit.
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beforehand about the intervention, the data collection
instrument and procedures through two educational ses-
sions. At each observation session, the research nurse
oversaw one or two nurses throughout the medication
cycle of all their patients, from the beginning (medica-
tion preparation) to the end (medication registration on
the medical record).
The validated ‘Medication Administration

Observation Sheet’ (MADOS) developed by Pape,14

and adapted to the paediatric setting was used for data
collection. This Italian paediatric version (MADOS-P)
was developed with the author’s authorisation by
means of a forward and backward translation process.
An expert group of nurses reviewed the process by
supervising the modification of certain items regarding
the causes of interruption on the original observation
sheet and the introduction of new items related to the
paediatric setting. Furthermore, the observation sheet
was integrated with the demographic data form used by
Pape,14 and completed with additional information,
such as the ward where the observation was performed,
the number of patients receiving medications and the
number and route of medications that were adminis-
tered. During data collection, research nurses recorded
all the variables on the MADOS-P, start–end time, dur-
ation of the medication cycle and the number and
causes of interruptions. Nurses were aware that the
interruptions during medication administration were
being measured.
Inter-rater reliability was tested by observing 25 medi-

cation cycles, which were simultaneously rated by 2
research nurses. The results of the 2 ratings were com-
pared and only 9 discrepancies occurred out of a total
of 450 items documented on the Mados-P for all the
observations performed (25 observed medication cycles
times 18 variables contained in the sheet). The overall
agreement was therefore 98%. These observations were
a subset of the total of the observed medication cycles.
Data related to errors in the medication administra-

tion process are routinely monitored by a voluntary inci-
dent reporting system. This system includes: adverse
events, defined as unintentional and undesirable events
that may cause patient harm; near misses, defined as
errors that do not result in injury; sentinel events,
defined as an unexpected occurrence involving death or
serious physical harm. Data referred to the period of
preobservation or postobservation in the units involved
in this study were considered. Rates were calculated as
number of reported events/1000 inpatient days in the
two periods of the study.
After the programme was run, a debriefing meeting

was held with the nurses of each ward involved in the
study. The purpose was to explore nurses’ perceptions of
preparation and administration of medication safety in
their wards, the perceived intervention efficacy in redu-
cing interruptions as well as the patients’, caregivers’
and healthcare providers’ perceived compliance with
the interventions.

Statistical analysis
Data were described as means, medians and ranges
because their distribution was non-normal and infer-
ences were performed with non-parametric tests (ie,
Mann-Whitney rank test). Fisher’s exact test and χ2 test
were used, as required, to compare the proportions.
Rate ratios (RRs) were calculated as in incidence

density studies for pertinent denominators to adjust the
different absolute numbers of the principal variables,
such as interruption, patient and medication.
To explore the interruption sources, the original 18

causes were collapsed to 11 categories. In this way, the
results are also easier to understand (see online
supplementary appendix 2, table 1). The Statistical
Package for Social Sciences (SPSS V.15) was used. A p
value of <0.05 was considered statistically significant.

RESULTS
Setting, sample and medication cycles
A total of 486 medication cycles were observed during
preintervention (T0) and postintervention (T1) (225 vs
261) (table 1). The vast majority of the medication cycles
were carried out by female nurses (419 out of 486;
86.2%). About one-third of the cycles (37.7%) were
carried out by nurses with ≤5 years of working experi-
ence, with no significant difference between T0 and T1
(37.1% vs 38.3%). All the participating nurses complied
with the proposed behaviours (eg, wearing the yellow
sash or hanging the poster). A total of 150 hours and
8 min of observation were performed during preinterven-
tion, and 97 hours and 9 min during postintervention.
The number of patients for each medication cycle was

significantly higher in T0 than in T1 (median: 3 vs 2;
p=0.022). Similarly, a significant decrease in the number
of medications prepared and administered during each
cycle occurred between T0 and T1 (median: 9 vs 5;
p<0.001). Most of the medications were administered
orally and intravenously (table 2).

Table 2 Patients receiving medications and medication

route preintervention and postintervention

T0* T1†

n
Per
cent n

Per
cent

Patients (tot.) 690 701

Medications

Intravenous

medications

1073 44.1 948 42.3

Oral medications 1288 53.0 1255 56.0

Aerosol medications 34 1.4 7 0.3

Other medications 37 1.5 32 1.4

Medications (tot.) 2432 100.0 2242 100.0

*Preintervention.
†Postintervention.
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The length of the medication cycles significantly
decreased after implementing the programme (median:
35 min T0 vs 20 min T1; p<0.001).

Interruptions
The total number of observed interruptions decreased
from 2303 in T0 to 797 in T1. The RRs were calculated as
in incidence density studies for pertinent denominators
to adjust the different absolute numbers of the principal
variables such as interruption, patient and medication.
Therefore, appropriate comparisons could be

performed between the interruptions-to-patient ratios,
the interruptions-to-medication ratios and the interrup-
tions-to-hour of medication cycles in T0 and T1. This
confirmed the significant (p<0.001) decrease in the
interruptions, despite the difference in the number of
occasions (table 3).
The postintervention rate for interruptions-to-patient

and interruptions-to-medication ratios was about one-
third of the preintervention rate, while for the interrup-
tions-to-hour of medication cycle ratio was slightly less
than half.

After the implementation, the median of interruptions
occurring in each cycle at T0 was significantly higher
than at T1 (T0: 8.0, range 0–44 vs T1: 2.0 range 0–22,
p=0.002). This decrease was observed in all the interrup-
tion categories, except for ‘Emergency’.
The most significant decrease was observed in the fol-

lowing categories: ‘Other patients’, particularly for the
interruptions caused by ‘Patient’s bell call’ (T0: n=203;
T1: n=9) and ‘Monitor’ (T0: n=211; T1: n=96); ‘Parent/
Visitors’ (T0: n=201; T1: n=56); ‘Phone call’ (T0: n=177;
T1: n=27).
In postintervention, the main causes of interruption/

distraction remained ‘Other nurse’, ‘Conversation’ and
‘Other patient’.
Figure 1 shows the interruptions-to-hour of medication

cycle rates and significance compared between T0 and
T1 for every source. Only the ‘Emergency situation’ and
‘Prescription/Missing medication’ categories did not
show a significant rate decrease.
No variations in the rate of errors regarding prepar-

ation or administration of medications were recorded
(5 cases/6811 inpatient-days pre vs 2/4018 post; p=0.9).

Table 3 Interruptions rate/ratios post/pretest

T0* T1† Rate ratio T1–T0 p Value‡

Interruptions/patient rate 3.33 1.13 0.34 (95% CL 0.31 to 0.38) p<0.001

Interruptions/medication rate 0.94 0.35 0.37 (95% CL 0.35 to 0.41) p<0.001

Interruptions/hour of medication cycle rate 15.25 8.13 0.53 (95% CL 0.49 to 0.58) p<0.001

*Preintervention.
†Postintervention.
‡p Value for difference between two incidence densities.

Figure 1 Causes of interruption/hour of medication cycle preintervention and postintervention.
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During the debriefing meetings, nurses reported that
the time required for medication administration was per-
ceived to be less after the intervention. Nurses felt pro-
tected when wearing the yellow sash, especially from
parents, and were more concentrated on what they had
to do. The parents learnt to postpone their requests
when they were not urgent or to call only the available
nurses who were not wearing a sash.

DISCUSSION
An improvement programme was implemented in a
paediatric hospital to reduce medication administration
interruptions, which proved to be effective. A large
number of patients receiving medication were observed.
Similarly, in the multicentre study by Tomietto et al,15

there were around 800 patients in T0 and T1, but much
fewer in the study by Freeman et al.21 In other studies, as
reported by Raban and Westbrook,24 the number of
patients was not described.
Likewise, the number of medications administered in

this study was very high. Only the study by Kliger et al,22

involving 6 hospitals and 22 wards, investigated around
2200 medications administered at each step of the moni-
toring process. In other studies, the number of medica-
tions administered, when reported, was about 100–200
in preintervention or postintervention observation.19 23

In the present study, a significant decrease in interrup-
tions was observed when the potential effects of the
reduction in the numbers of patients, medications and
medication cycle length were removed through the com-
parison of pertinent ratios. There was a decrease in most
of the causes of interruption.
Other studies have shown similar results,18 23 29 except

for an Italian study that obtained the opposite result. In
this case, the intervention consisted mainly in the red
tabard for the nurses.15

The duration of the intervention effects was not moni-
tored in our study. However, two studies that explored
the duration of the effects found no decrease 6–12
months after the first evaluation.19 29

A reduction in the duration of the medication admin-
istration cycles was observed after the implementation of
the programme as in previous research.18 20 However, we
cannot definitely say what was the cause or the effect of
the concurrent reduction in the interruptions. On the
other hand, we can state that, considering the indicator
of interruptions/hour of medication cycle rate, there
was a significant reduction. These findings were also
confirmed by the nurses’ perceptions reported during
the debriefing meetings.
The greatest decrease in the causes of interruption

concerned the category ‘Other patient’, ‘Parent/Visitor’
and ‘Phone call’. This could be probably attributed to
the effectiveness of the educational intervention direc-
ted to staff, patients and their families. These findings
are only partially confirmed by a study conducted in a
short-stay high-intensity unit.18 This paper showed a

significant decrease in the average number of interrup-
tions due to ‘Other nurse’ and ‘Conversation’ but not in
those due to ‘Other personnel’, ‘Other patient’,
‘Parent/Visitor’ and ‘Phone call’. Furthermore, the
study by Relihan et al18 focused on education sessions
regarding only healthcare professionals’ behaviours
related to the intervention. Instead, in our study, also
patient and family education were emphasised.
Nevertheless, a weaker reduction was noted for the

category ‘Other nurse’, probably indicating that inter-
ruptions due to issues relevant for nursing care are
more difficult to prevent. These findings were similar to
those obtained by Relihan et al18 but differed from those
obtained by Tomietto et al,15 that showed a significant
increase for this cause, responsible for an overall rise in
the interruption rate. Other authors reported a decrease
in the number of interruptions but did not assess the
statistical significance of the results.14 21 23

The medication error event rates that occurred during
the study period was low compared with other studies
and did not change significantly after the interven-
tions.4 10 30 The voluntary nature of the surveillance
system and the lack of anonymity could be an obstacle
for their reporting. Barriers to incident reporting such
as process complexity have been described, limiting the
reliability of this type of surveillance.31 A proactive moni-
toring of medication errors on the ward should be per-
formed to determine a more reliable outcome measure.
The generalisation of the results of the present study to
other contexts could be a matter of concern, since, to
the best of our knowledge, the present study has been
the first to be carried out in a paediatric setting. The
findings should be applied mainly to a paediatric popu-
lation, although no striking difference with other adult
settings was found. Only McGillis Hall et al17 had previ-
ously explored the paediatric setting. They found that
9.3% of the interruptions during nursing care occurred
during medications, but no improvement programme
was described. In addition, the present study is the
first to include such a large number of medication
cycles compared with the 8–56 cycles reported
elsewhere.14 15 18 23

As for every prestudy–post study, no affirmative conclu-
sion can be made about the cause–effect relationship of
our findings. However, we speculate that the large
response to the intervention observed in our study was
probably due mostly to the educational sessions as
reported in previous studies.14 15 18 32 33 They consti-
tuted the core of this programme, even though no
single part of the bundled interventions can be
described as the main element.
The improvement programme protects nurses from

interruptions while they are involved in a complex
process concerning patient health and safety. At the
same time, it enabled nurses to postpone their responses
to requests or delegate them to available colleagues
without feeling guilty. The key message here is that
nurses are not ignoring the patients and their families
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but protecting them from eventual harm due to inter-
ruptions. This was also reported by nurses during the
debriefing meetings.
It should be underlined that not all interruptions

increase the risk of error.34 An interruption may well
occur, for example, due to an emerging problem.
Indeed, in the study by McGillis Hall et al,17 a positive
outcome was reported in 11% of the interruptions. In
these situations, paediatric nurses give priority to the
most relevant task, an issue that in the paediatric setting
implies a ‘family-centred’ approach. Nurses should con-
sider the single patients (more or less sick, more or less
autonomous) and their more or less demanding fam-
ilies.35 Otherwise, when multitasking is inevitable, nurses
perform the two tasks at the same time.35 36

Limitations
Some limitations of this study must be considered. First,
the nature of the study design, because a prestudy–post
study with no control could expose results to the risk of
bias. In fact, although the study overall lasted 7 months,
the postintervention observation was conducted just
before summertime and consequently, the decrease in
the clinical workload and patient turnover could have
had an impact on the interruption rates. In addition, the
informal exchange of information among patients’ fam-
ilies about the programme could have led to an increased
awareness of the importance of the project.
Second, as reported by Relihan et al,18 the

Hawthorne effect should also be considered.37 The aware-
ness of being involved in a research study and under direct
observation could modify participants’ behaviour, con-
founding the real effects of the intervention on the
observed participants. The research nurses limited their
interactions with the observed participants and main-
tained an adequate distance to not disturb them.
However, measures were in place to prevent the

Hawthorne effect in preintervention and postinterven-
tion observations without biasing the difference.
Third, data were collected during the busiest hours of

the day, when most of the interruptions are expected
and this had an impact on the type and rate of interrup-
tions. Instead, during night shifts, interruptions caused
by visitors, external noises were few. During the
weekend, the decrease in the clinical workload could
have also had an impact on the interruption rates.

CONCLUSIONS AND IMPLICATIONS
This study confirmed that nurses experience many inter-
ruptions during medication cycles and the improvement
programme effectively reduced these interruptions.
Particular attention was paid to the education sessions
considered essential for a greater effectiveness of the
materials used for the interventions. The authors recom-
mend to actively involve patients and parents in the pre-
vention and reduction of interruptions. Education
regarding new organisational strategies while nurses

perform medication cycles, in particular to reduce the
risk of medications missing from trolleys or the medica-
tion rooms, could be proposed.
Further research is needed to confirm the effective-

ness of interruption reduction programmes in the paedi-
atric setting, particularly through a study with a control
group.
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