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ABSTRACT

Objective: To investigate the sources and causes of interruptions during the medication
administration process performed by a nursing team and measure its frequency, duration
and impact on the team’s workload. Métodos: This is an observational study that timed
121 medication rounds (preparation, administration and documentation) performed by 15
nurses and nine nursing technicians in a Neonatal Intensive Care Unit in the countryside
of the state of Sdo Paulo. Resultados: 63 (52.1%) interruptions were observed. In each
round, the number of interruptions that happened ranged from 1-7, for 127 in total; these
occurred mainly during the preparation phase, 97 (76.4%). The main interruption sources
were: nursing staff — 48 (37.8%) — and self-interruptions — 29 (22.8%). The main causes
were: information exchanges — 54 (42.5%) — and parallel conversations — 28 (22%). The
increase in the mean time ranged from 53.7 to 64.3% (preparation) and from 18.3 to 19.2%
(administration) — p<0.05. Conclusé&o: Interruptions in the medication process are frequent,
interfere in the workload of the nursing team and may reflect on the safety of care.
Descriptors: Workload; Time Management; Workflow; Nursing Care; Patient Safety.

RESUMO

Objetivo: Investigar fontes e causas das interrupgdes durante o processo de administragao
de medicamentosrealizado pela equipe de enfermagem e mensurar sua frequéncia, duragao
eimpacto sobre a carga de trabalho. Métodos: Observacional com tempos cronometrados
durante 121 rodadas de medicagao (preparo, administracdo e documentacéo) realizadas
por 15 enfermeiros e nove técnicos de enfermagem em Unidade de Terapia Intensiva
Neonatal no interior de Sao Paulo. Resultados: Foram observadas 63 (52,1%) interrupgdes.
Em cada rodada, ocorreram de 1-7totalizando 127, principalmente na fase de preparo, 97
(76,4%). As principais fontes constituiram-se em: equipe de enfermagem — 48 (37,8%) — e
autointerrupgdes — 29(22,8%). Ja as principais causas: troca de informagdes — 54 (42,5%)
— e conversa paralela — 28 (22%). O aumento do tempo médio variou de 53,7 a 64,3%
(preparo) e de 18,3 a 19,2% (administracéo) p<0,05. Conclusao: Interrupgdes no processo
medicamentoso sao frequentes, interferem na carga de trabalho da enfermagem e podem
refletir na seguranca do cuidado.

Descritores: Carga de Trabalho; Gerenciamento do Tempo; Fluxo de Trabalho; Cuidados
de Enfermagem; Seguranca do Paciente.

RESUMEN

Objetivo: Examinar las fuentes y las causas de interrupciones durante el proceso de
administracion de medicamentos realizado por el personal de enfermeria y también
medir su frecuencia, duracién e impacto sobre la carga de trabajo de estos. Métodos:
Estudio observacional con tiempos cronometrados durante 121 rondas de medicacién
(preparacion, administracion y documentacion) realizadas por 15 enfermeros y 9 técnicos
de enfermeria en una Unidad de Cuidado Intensivo Neonatal en el interior de Sao Paulo.
Resultados: Se observaron 63 (52,1%) interrupciones. En cada ronda, ocurrieron de 1-7,
totalizando 127, principalmente en la fase de preparacion, 97 (76,4%). Las principales
fuentes fueron: el personal de enfermeria -48 (37,8%)-, y las autointerrupciones —29
(22,8%)-. Ya las principales causas fueron: el intercambio de informacién -54 (42,5%)- y
la conversacion paralela —28 (22%)-. El incremento del promedio del tiempo varié del
53,7% al 64,3% (preparacion) y del 18,3% al 19,2% (administracion) p<0,05. Conclusion:
Las interrupciones en el proceso medicamentoso son frecuentes, interfieren en la carga de
trabajo de la enfermeria y pueden comprometer la seguridad del cuidado.

Descriptores: Carga de Trabajo; Administracion del Tiempo; Flujo de Trabajo; Atencién
de Enfermeria; Seguridad del Paciente.
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INTRODUCTION

Interruptions are the occurrence of external events capable
of diverting attention, leading to the break of continuity of an
activity™. They are frequent during the workflow of nursing
teams? and have been identified as one of the main causes of
medication errors®*,

Nurses rarely conclude an activity without interruptions®.
Studies report the occurrence of approximately 26 interruptions
per hour®, with the consequent increase in the time spent on
activities”. Interruptions thus cause greater stress and increase
the mental work of nurses, and may affect their performance®®.

Usually, its sources cover the nursing staff!'4#9), patient and
family members and other health professionals®. Among its
causes, requests made by team itself, the care needs of patients
and the provision of material resources® can be cited. Sources
and causes may present different characteristics depending on
the observed unit".

Patient safety may be affected by interruptions®'""'2, Con-
centration is crucial to minimize distractions and errors during
care activities"?. Safe practice has been considered an interna-
tional issue and addressed as a relevant factor for the quality
of care, especially with regard to the safe administration of
medicines3', The medication process is considered complex,
having impacts on the workload of nursing teams‘''¥ and may
lead to errors™. Nursing professionals have been reported to
double the medication dose during the preparation phase due
to interruptions in their workflow!?).

Although international studies have described the impact
of interruptions in clinical practice and patient safety®*&915),
Brazilian studies on this topic are still scarce. Studies that can
be highlighted are a literature review on interruption as a
detrimental factor to patient safety'®; the mapping of inter-
ruptions in Intensive Care Units (ICU)"®; and interruptions and
their implications in the professional practice environment as
perceived by nurses"”.

This study chose a Neonatal ICU (NICU) as the field of study
due to its particularities regarding drug therapy!®. The types of
drugs used and the high chance of making a calculation error
during the preparation of medications increases the occurrence
of adverse events!'®, especially in the presence of interruptions.

This study sought to deepen the understanding of the phe-
nomenon by stratifying in the different phases of medication
rounds regarding the measured time and the impact on the
workload. To this end, this investigation sought to answer the
following questions: When, how and with what frequency inter-
ruptions occur during the process of preparation, administration
and documentation of medication? What is the duration of the
interruption process and what is its impact on the workload of
the nursing team?

OBJECTIVES

To investigate the sources and causes of interruptions during
the medication administration process performed by the nursing
team of a NICU and to measure the frequency, duration and the
impact of interruptions on the workload of the team.
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METHODS
Ethical aspects

This study received a favorable opinion from the appropriate
Research Ethics Committee of the School of Medicine of Sdo José do
Rio Preto. Nurses and nursing technicians were informed about the
study objectives and that their participation was voluntary. All profes-
sionals received informed consent forms prior to the observation.

Study design, location and period

This is a cross-sectional descriptive study using the observational
method and conducted in the NICU of an extra-capacity teach-
ing hospital located in the countryside of the state of Sdo Paulo,
Brazil. Data were collected from December 2016 to January 2017.

Sample: inclusion and exclusion criteria

The sample was chosen by convenience of 121 rounds of
medication administration performed by 15 nurses (morning=7;
afternoon==8) and nine nursing technicians (morning=5; after-
noon=4) assigned to the unit during the investigation period.
Each medication round consisted of the phases of preparation,
administration and documentation of each patient. A Canadian
study on this topic determined a sample size of 100 rounds, based
on previous studies and considering a 0.05 significance level and
0.8 power®,

Study protocol

Two instruments were used to obtain the information. The
first instrument contemplated the professional profile (time of
performance, position and function, work shift, and professional
qualification considering the highest level completed) including
gender and age. This instrument was applied only once. The second
instrument was constructed from causes and sources found in the
literature®'%'¢17) and was previously tested in the studied unitin
three different moments. This instrument was applied during the
observation sessions. Its application enabled the identification of
interruptions in each phase of the medication process (prepara-
tion, administration and documentation). Researchers recorded
the frequency, time spent, sources (patients, companions, nurs-
ing team, multidisciplinary team, self-interruption and support
services) and the causes of interruption by a professional during
the round of medication, which were classified as:

+ Unforeseen and emergency needs related to the patient’s
well-being;

- Supply of materials: forgetting materials, needing to replen-
ish material on the medication carts, searching for missing
medication in another unit;

+ Information exchange: communication between the teams
about patient-related issues and services;

+ Educational demand: companions asking the team for
information and guidance about the patient;

+ Aid to the nursing team: varied aid, double-checking;
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- Alarms:infusion pumps, mechanical ventilators, incubators
and monitors;

- Parallel Conversation: conversation not related to the patient
and to the procedure.

The measured time technique® was used to map the interrup-
tions during the process of medication. The technique allowed
the sequence and detailed workflow of short-duration activities
to be recorded®. The timer was started at every continuity break
during the activity and stopped when it ended, being reset to
zero; this process was repeated for every interruption. The sources
and causes of the interruption were also recorded, as well as at
which phase of the medication round it happened (preparation,
administration, or documentation).

The nursing team was observed by one of the researchers
during the morning and afternoon shifts, Monday through Fri-
day, being accompanied by a professional during each shift and
round of medication. There was no availability for observation
during the night shift.

Analysis of results and statistics

The findings were analyzed using the Stats Direct Statistical
Software version 1,9, 15 (05/05/2002) and SPSS version 24 (2014),
with the significance level established in p<0.05. Frequency,
percentage, mean and standard deviation (SD) were calculated
in the descriptive analysis. Kruskal Wallis and Mann-Whitney tests
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were applied to assess the significance between the durations of
the medication processes. To measure the impact of interruptions
on the team’s workload, the time of rounds of medication in each
of the phases (preparation, administration and documentation)
without and with interruptions was measured, and the mean
time of each was calculated.

RESULTS

The participating nurses presented 29.5 years as the mean
age (SD=4.5; variation from 24 to 41) and nursing technicians
35.3 years (SD=11.5; variation from 23 to 58). Regarding the time
of professional experience, a 5.4 years mean (SD=5.1; variation
from 4 months to 16 years) was found for nurses, and 13.8 years
(SD=10; variation from 3 to 28) for nursing technicians. Of 15
nurses, 11 underwent some kind of specialization course in the
areas of Pediatrics, Neonatology, Emergency Care, Surgery Center,
Intensive Care Unit and Teaching.

Researchers observed 121 rounds of medication, considering
that 72 (59.5%) were conducted by nurses and 49 (40.5%) by nurs-
ing technicians. Interruptions occurred in 63 (52.1%) rounds, for
127 interruptions in total. The preparation phase presented the
most interruptions, 61 (48%), and rounds conducted by nurses,
36 (28.3%), and by nursing technicians, as shown in Table 1.
The main interruption source was the nursing team, 48 (37.7%),
followed by self-interruption 29 (22.7%) and multidisciplinary
team 21 (16.5%).

Table 1 - Frequency of interruption sources according to the phase of the medication process and professional category, Sao José do Rio Preto, Sao

Paulo, Brazil, 2017 n(%) (N=127)

Administration

Preparation Documentation Total
Fontes E TE E TE E TE
n(%) n(%) n(%) n(%) n(%) n(%) N(%)
Patient 3(2.4) 3(2.4) 0(0.0) 0(0.0) 1(0.8) 0(0.0) 7(5.6)
Companion 3(2.4) 0(0.0) 0(0.0) 2(1.6) 0(0.0) 0(0.0) 5(4.0)
Nursing Team 21(16.5) 14(11.0) 1(0.8) 6(4.7) 4(3.1) 2(1.6) 48(37.7)
Multidis. Team 13(10.2) 6(4.7) 0(0.0) 1(0.8) 1(0.8) 0(0.0) 21(16.5)
Self-interruption 14(11.0) 9(7.0) 4(3.1) 1(0.8) 0(0.0) 1(0.8) 29(22.7)
Support Service 3(2.4) 2(1.6) 0(0.0) 1(0.8) 0(0.0) 0(0.0) 6(4.8)
Technology 4(3.1) 2(1.6) 2(1.6) 3(2.4) 0(0.0) 0(0.0) 11(8.7)
Total 61(48.0) 36(28.3) 7(5.5) 14(11.1) 6(4.7) 3(2.4) 127(100)

Note: N=Nurse; NT= Nursing Technician; Multidis. Team=Multidisciplinary team.

Table 2 - Interruption causes — n(%) - according to the phase of the medication process and professional category, Sdo José do Rio Preto, Séo Paulo,

Brazil, 2017 (N=127)

Administration

Documentation

Preparation Total
Causes N NT N NT N NT
n(%) n(%) n(%) n(%) n(%) n(%) N(%)
Unforeseen events 2(1.6) 3(2.4) - - 1(0.8) - 6(4.8)
Material supply 6(4.7) - - - - - 6(4.7)
Info. exchange 26(20.5) 14(11.0) 4(3.1) 4(3.1) 4(3.1) 2(1.6) 54(42.4)
Educ. Dem. 2(1.6) - - 2(1.6) - - 4(3.2)
Aid to Nurs. Team 9(7.0) 2(1.6) - 2(1.6) 1(0.8) - 14(11.0)
Alarm 6(4.7) 4(3.1) 2(1.6) 3(2.4) 0(0.0) - 15(11.8)
Conversations 10(7.9) 13(10.2) 1(0.8) 3(2.4) - 1(0.8) 28(22.1)
Total 61(48.0) 36(28.3) 7(5.5) 14(11.1) 6(4.7) 324 127(100)

Note: N=Nurse; NT=Nursing Technician; Info. Exchange=Information Exchange; Educ. Dem.=Educational Demand; Aid to Nurs, Team=Aid to Nursing Team.
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Table 3 - Influence of interruptions in the mean time (in seconds) of the medication

round, Sao José do Rio Preto, Sdo Paulo, Brazil, 2017 (N=121)
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Information exchanges (42.4%), parallel conversa-
tions (22.1%) and responding to alarms (11.8%) were

Preparation* Administration*

Documentation*

the main causes of disruption. Information exchange

Phases M(SD)* % M(SD)* % M(SD)* % was considered as any observations regarding the
] patient transferred from person to person due to
Interruptions A .
Without 3744(3097) - 4528(3338) -  4539(3384) - necessary prescription changes regarding the dose,
With 1-3 575.5(338.1) -  5357(3454) -  5925(2322) - stoppage of medicines or inclusion of a new therapy.
With 4-7 615(236.8) - 540%* - - - We can infer that these daily adjustments account for
Time Change many of these communications®".
With 1-3 201.1 53.7 82.9 18.3 138.6 30.5 On the other hand, some interruptions must be
With 4-7 2406 64.3 87.2 19.2 - - avoided such as parallel conversations about personal

Note: *p<0.05. **Without SD=unique occurrence. *M- Mean; SD=Standard Deviation.

Table 2 presents the main causes of interruption, the most
frequent being: information exchange, 54 (42.4%), conversations,
28 (22.1%), and alarms, 15 (11.8%). All occurred mainly during
the medication preparation phase.

The mean time (in seconds) taken to accomplish rounds without
and with interruptions was measured. The increase in the mean
time ranged from 53.7 to 64.3% (preparation phase) and from
18.3 to 19.2% (administration phase) (Table 3).

DISCUSSION

This study shows important implications in nursing practice
caused by interruptions during the medication process and reports
some strategies that can be used to minimize them.

Interruptions during the clinical practice of nursing, especially
during the administration of medication, interferes directly on
patient safety, the quality of care and workload“??, This study
thus enabled a more detailed analysis of this occurrence.

This study found 63 (52.1%) interruption episodes in 121
medication rounds, and a high frequency of this occurrence
(1-7 times) during a single round, values greater than 36.1%, and
between one and three reported in pediatric ICUs?".

Pediatric®” and neonatal™® units present some particularities
regarding the fractionation of doses and the accuracy required in
their quantity due to several potentially dangerous medications,
and the low weight and age of patients; thus, requiring special
attention from professionals during the medication rounds.

This investigation highlights the preparation phase as critical to
the interruption of nurses (48%) and nursing technicians (28.3%),
corroborating another study (72.7%)?" conducted in a pediatric
care inpatient unit. We must stress that when the professional is
interrupted, his/her attention shifts to other demands!'® and these
distractions account for almost 50% of medication errors®?.

Among the interruption sources, the nursing staff is described
as the main agent™*'72", as was also found in this study (37.7%).
Self-interruptions (22.7%) and those motivated by the multidis-
ciplinary team, 21 (16.5%), were also observed. Self-interruptions
occur when the professional decides to discontinue his/her task
to perform another activity, which appears as an important source
in other studies"®?, Self-interruption is considered alarming3'9,
accounting for 32.1% of the interruptions observed/®. This is a
preventable event and requires awareness and better care plan-
ning from the team.

interest matters outside the context of work"®. Nurses
recognize that interruptions occur during the various
actions conducted and have negative influence in the
care process, affecting both the patient and professional’s safety!'”.

Although there are initiatives to mitigate interruptions, the
potential for errors still exists??. The implementation of interven-
tions showed a significant reduction in the number of interruptions
during the medication process, of almost 87%%. Some of the
strategies adopted by international health institutions include
the use of a vest with the warning “Please, do not interrupt me”
when the professional is preparing medications®® and the provi-
sion of a secluded place without distractions and interruption
sources for the preparation of medications?-28),

Investments for behavioral changes also include: the training of
professionals, providing visible symbols and information leaflets
for patients and their families, thus involving them in interruption
prevention the campaign®. On the other hand, having to stop a
primary task at the expense of another of higher priority or multi-
tasking mediated by interruptions that support the resumption of
the initial activity, or the blocking of the interruption to keep focus
on the main task are fundamental discussions to be addressed with
the teams when planning interventions®?.

Anotherimportant aspect related to interruptions regards the impact
on the workload of nursing. This study allowed us to identify that the
time spent by the professionals to prepare the medicationsincreased
by 53.7%if one to three interruptions occurred, and by 64.3%if four to
seven interruptions occurred. This increase in time also occurred during
the medication administration phase, 18.3% (1-3 interruptions) and
19.3% (4-7 interruptions), and in the documentation phase in 30.5%
(1-3 interruptions). Therefore, interrupted activities take longer to be
accomplished”'®, generating work overload on the nursing team.

The difference in time between activities conducted without
interruptions and those in which the professional is interrupted
has been shown to be significant®®, compromising, on average,
9.4% of the working time of the nursing team®". Studies present
evidence for an interruption occurring every minute®? or variations
ranging from six to 26 interruptions per hour?23313334_ A study
identified that the interruption of the medication process can last,
on average, 32.7 seconds®?, and this practice becomes even more
worrisome when considering that only 22% of 488 interruptions
observed in another study were related to patient care®?.

In addition to the attention, we must highlight the time spent
by nursing professionals in the preparation and administration
of drugs®. The care provided can be compromised when the
workload increases®®, with the omission of care and greater risks
of adverse events® and, consequently, having impacts on patient
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satisfaction. This is the second most common factor among the
causes for medication errors? that affect the risk of death®”.

Study limitations

The concomitant evaluation of multiple processes, the possible
changes in the behavior of professionals, and the performance of a
single observer can be considered as limitations. Moreover, the night
shift could not be reviewed because the observer had no availability,
thus making the comparison between all teams impossible.

Contributions to the field of nursing, health or public policy

Although restricted to a single practice environment (NICU),
the contribution of this study stems from its extensive obser-
vation of the process when compared to the literature found;
furthermore, its specificity on the characteristics of interruptions,
particularly regarding how long they took and their impact on
nursing workload, also represent a contribution. This study thus
serves as an instrument for nurses, administrators, researchers and

Interruptions and nursing workload during medication administration process
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educators who search forimproved practices in medication care,
and in the investigation of other processes are also interrupted.

CONCLUSION

The more in-depth analysis of the interruption process allowed
the identification of its main sources (nursing team) and causes
(information exchange about care) during the medication process
conducted by the nursing team of a NICU, corroborating with
evidence that this risk situation is common in professional practice.

The results highlight medication rounds generating greater work-
load for the team. Thus, the construction of a suitable environment
for the occurrence of minimum interruptions during this process
shall provide better safety and quality in the management of care.
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