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Patient safety in the use of infusion pumps in intensive
care: an integrative review

Seguridad del paciente en el uso de bombas de infusion en cuidados intensivos: un revision integradora
Seguranca do paciente na usabilidade de bombas de infusao na terapia intensiva: revisao integrativa

ABSTRACT

The aim was to analyze the impact on patient safety in view of the usability of infusion pumps by the nursing team in intensive
care. It is an integrative literature review based on: Medical Literature Analysis and Retrieval System Online, Latin American and
Caribbean Center in Health Sciences Information, Web of Science Core Collection and Nursing Database. The descriptors used in
the research strategy were: "Patient Safety’, "Equipment and Supplies Utilization", "Critical Care" and "Nursing Care". 21 studies
were selected. From the content analysis, three categories emerged: the use of infusion pumps in Intensive Care, the occurrence
of adverse events in the use of infusion pumps and the impact of the usability of alarms on patient safety. It is concluded that the
dexterity in the usability of alarms proved to be beneficial for corroborating with greater attention from the team and avoiding the
occurrence of fatigue and desensitization of these alarms.

DESCRIPTORS: Patient Safety; Infusion Pump; Nursing; Intensive Therapy.

RESUMEN

El objetivo fue analizar el impacto en la seguridad del paciente en vista de la usabilidad de las bombas de infusion por parte del equipo de
enfermeria en cuidados intensivos. Es una revision de literatura integradora basada en: Sistema de recuperacion y andlisis de literatura
médica en linea, Centro Latinoamericano y del Caribe de Informacion en Ciencias de la Salud, Coleccion principal de Web of Science y base
de datos de enfermeria. Los descriptores utilizados en la estrategia de investigacion fueron: "Seguridad del paciente’; "Utilizacion de equi-
pos y suministros', "Cuidados criticos" y "Cuidados de enfermeria". Se seleccionaron 21 estudios. Del analisis de contenido, surgieron tres
categorias: el uso de bombas de infusion en cuidados intensivos, la aparicion de eventos adversos en el uso de bombas de infusion y el
impacto de la usabilidad de las alarmas en la seguridad del paciente. Se concluye que la destreza en la usabilidad de las alarmas demostro
ser beneficiosa para corroborar con mayor atencion del equipo vy evitar la aparicion de fatiga y desensibilizacion de estas alarmas.
DESCRIPTORES: Seguridad del Paciente; Bomba de Infusion; Enfermeria; Cuidados Intensivos.

RESUMO

Objetivou-se analisar o impacto na seguranca do paciente diante da usabilidade de bombas de infusao pela equipe de enfermagem
na terapia intensiva. Trata-se de uma revisao integrative da literatura nas bases: Medical Literature Analysis and Retrieval System
Online, Latin American and Caribbean Center in Health Sciences Information, Web of Science Core Collection e Base de Dados em
Enfermagem. Os descritores usados na estratégia de pesquisa foram: “Patient Safety’, "Equipment and Supplies Utilization", “Criti-
cal Care” e "Nursing Care". Foram selecionados 21 estudos. A partir da analise de contelido, emergiram trés categorias: Usabilidade
de bombas de infusao na Terapia Intensiva, Ocorréncia de eventos adversos na utilizagao das bombas de infusao e O impacto da
usabilidade de alarmes na seguranca do paciente. Conclui-se que a destreza na usabilidade de alarmes demonstrou-se benéfica
por corroborar com maior atencao da equipe e evitar a ocorréncia da fadiga e dessensibilizacao destes alarmes.

DESCRITORES: Seguranca do Paciente; Bomba Infusora; Enfermagem; Terapia Intensiva.
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INTRODUCTION

nquestionably, technological ad-
U vances in health are indispensab-

le for improving the quality and
safety of patient care, since it directly
affects areas such as: research, treat-
ments and diagnoses. These advances,
which favor the use of clinical content
based on scientific evidence, since its
insertion in the practice of care is only
made through scientific evidence of its
effectiveness.

Patient safety can be defined as the
act of avoiding, preventing and impro-
ving adverse outcomes or injuries asso-
ciated with healthcare, using evidence-
-based methods. It is one of the priority
issues in the health area worldwide and
has received increasing attention, as the
health care process has become increa-
singly complex, which raises the poten-
tial for accidents, errors and/or adverse
events to occur - AE(,

Ensuring patient safety and the qua-
lity of services provided by professionals
are directly related to the control of risks
associated with the use of equipment in
health care establishments.

For these devices to be used safely
and effectively, the characteristics, needs
and preferences of professionals must be
considered, since the development of a
product design. For this purpose, the
term called “usability” emerged, which
appeared in the 1980s, referring to the
ability of equipment to be easily used,
that is, it can be understood as a charac-
teristic of the human factor related to
case of use, effectiveness , efficiency and
professional satisfaction®.

Given this, it is possible to highlight
the use of infusion pumps, in the admi-
nistration of medications, which is one of
the interventions most applied in clinical
practice. Medicines are used routinely in
the hospital context, considering their
various indications. On average, 80% of
hospitalized patients receive infusion
therapy, which is even higher in the ICU.
However, its use offers several risks, espe-

cially when not used properly®®.
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It is worth
mentioning that the
medication process
is interdisciplinary,
and Nursing
participates in

the preparation,
administration and
monitoring phases
of the patient and,
for this reason, it

is appointed as the
category that has the
ability to intercept
and/or intervene

when errors occur”,

The skill, motivation and technical
and scientific knowledge on the part of
operators (professional manipulators) of
smart pumps are essential to achieve the
most appropriate levels of usability®.

The ICU is considered a highly com-
plex sector and involves several techno-
logies to carry out different life mainte-
nance practices, however, the infusion
of fluids and drugs represents one of the
most critical activities. Smart infusion
pumps or “smart pumps” consist of elec-
tronic infusion equipment designed to
reduce human errors during their pro-
gramming. They represent a transfor-
mation in medical equipment that can
prevent the occurrence of errors in me-
dication administration, mainly intrave-
nously, increasing patient safety and the
efficiency of nursing care(®.

It is worth mentioning that the me-
dication process is interdisciplinary, and
Nursing participates in the preparation,
administration and monitoring phases
of the patient and, for this reason, it is
appointed as the category that has the
ability to intercept and/or intervene
when errors occur”,

It is also worth noting that, cur-
rently, infusion pumps have made up
a large part of the hospital scenario,
especially about intensive care, as they
have specific functions that minimize
the occurrence of errors. Such pumps
are used as great allies in the care of cri-
tical patients, however, there is no way
to guarantee that no errors with adverse
consequences will not happen, since the
programming of these devices depends
on human intervention.

Considering the magnitude of the
theme, the need to deepen studies on
the usability of infusion pumps by the
nursing team and its impact on patient
safety is highlighted. Therefore, in or-
der to contribute to research that gives
visibility to the problem, the present
study aimed to analyze the impact on
patient safety in view of the usability of
infusion pumps by the nursing team in
intensive care.
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METHODOLOGY carried out, as it allows a synthesis of  studies was guided by the research ques-
tion: What is the impact of the use of in-

fusion pumps by intensive care nursing

the results of specific studies on a topic.
An integrative literature review was  Therefore, the analysis of the selected

professionals on patient safety?

Figure 1. Flowchart of selection of articles included in the research according to

PRISMA. Rio de Janeiro, R, Brazil, 2019.

Identificagao

Selecdo

Elegibilidade

Web of Science
(n=13)

PubMed/MEDLINE
Artigos duplicados excluidos (n=189)
Titulos e resumos
selecionados para g4
leitura (n=318)
Textos completos N Textos completos
eleitos (n=48) excluidos (n=27)

Artigos incluidos na pesquisa (n=21)

LILACS (n=34)

Titulos e resumos
excluidos (n= 270)

Chart 1. Characterization of the selected studies. Rio de Janeiro, RJ, Brazil, 2019

The studies were selected through
electronic research in the following da-
tabases: Medical Literature Analysis
and Retrieval System Online (PubMed/
MEDLINE), Latin American and Ca-
ribbean Center in Health Sciences In-
formation (LILACS), Web of Science
Core Collection and Database in Nur-
sing (BDENF). The descriptors used
in the research strategy were extrac-
ted from Health Sciences Descriptors
(DeCS) and Medical Subject Headings
(MeSH), which are: “Patient Safety”,
“Equipment and Supplies Utilization”,
“Critical Care” and “Nursing care”.

The inclusion criteria defined for
pre-selection of the studies were: arti-
cles that involved the theme of pump
usability and patient safety; published
in national and international journals

PAIS / NIVEL DE TIPO DE
ESTUDO T OBJETIVO DA PESQUISA ST =l PRINCIPAIS ACHADOS
Analisar os problemas decorren-
tes de eventos adversos gerados Identificou-se que a maior porcentagem de
@ Brasil, | dautilizacao de Bl e desenvolver Revisdo Siste- | problemas era associada ao uso de bombas,
E1 ) e o Moderado o )
2014, um instrumento de identificacao matica sendo a maior porcentagem encontrada no
de conhecimentos de habilida- banco de dados da ANVISA (2006 — 2011)
des e usabilidades de BI.
D:igg::g:ar dzs ;Sct:rdzsradgz Avaliou-se que a usabilidade de 2
_|P . rporac s equipamentos meédicos foram positivas
) Colombia, | de tecnologias nas diferentes Revisao . .
E2 R P - Moderado . o nos aspectos avaliados, pois demonstrou a
2016. instituicoes de satde e definir Sistematica | . . . -
i . importancia do processo de incorporacao de
quais etapas criticas fazem tecnologias erm sadde
parte deste processo. g '
Avaliar a usabilidade e as difi- Pesquisa L : .
z Dentre as caracteristicas avaliadas de usabili-
. culdades encontradas por 99 exploratoria, o
o) Brasil, N " dade, destacam-se positivamente a adequa-
E3 profissionais de enfermagem | Moderado descritivade | - . - -
2015. . 2 cao a tarefa e negativamente a adequagao ao
no manuseio de prontuario abordagem .
- . Lo aprendizado.
eletrénico do paciente. quantitativa
Analisar a usabilidade do Pro-
cesso de Enfermagem Infor- Estudo de Os critérios avaliados (uso, conteldo e inter-
-matizado a partir da CIPE® 1.0 face) mostraram que o CIPE (Classificacao
. . . coorte expe- . Z
- Brasil, | em Unidades de Terapia Inten- . Internacional para praticas de Enfermagem)
E4 . o Alto rimental, de S " o
2015. | siva de acordo com os critérios possui critérios de usabilidade, pois integra
: - abordagem P LS.
estabelecidos pelos padroes da Lantitativa estrutura logica de dados, avaliacao clinica,
1S0:9126-1,9241-1eda ABNT q " | diagnosticos e intervencoes de enfermagem.
(NBR: 9241-11) para sistemas.
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Analisar os critérios de er-
gonomia e usabilidade do Estudo de A organizacao, conteldo e critérios técnicos
Processo de Enfermagem Coorte exne- foram considerados “excelentes’; e os crité-
E502) Brasil, [Informatizado, baseado na Alto fimental pde rios de interface foram considerados “muito
2016. | Classificagao Internacional aborda ’em bons". Os padroes analisados obtiveram mé-
para a Pratica de Enferma- uantita%tiva dias acima de 4,0, sendo considerados
gem na Unidade de Terapia g " | "Muito bom" pelos participantes.
Intensiva, segundo a ISO.
obsii\t/;gi%nal Os dois sistemas estudados apresentam pon-
Brasil Avaliar interfaces graficas de comparativo tos positivos e negativos de usabilidade, com
E6 3 " | dois sistemas utilizados por Alto P ' | base nos “Critérios Ergonémicos” de Bastien e
2015 P de abordagem &
" | grandes hospitais de Sao Paulo. uanti- uga li- Scapin. Houve concordancia de resultados nas
g - duas metodologias de avaliacao utilizadas.
tativa.
0 ambiente mostrou influéncia sobre um maior
. . ndmero de variaveis, afetando, inclusive, o grau
e ot | o cetos T8 1o
E7 04 20 18' contextc? de uso na medicio Moderado abor d;/’ om cadores foram criados: procedimentos de uso,
. de usabilidade do dis ositivgo uantitagtiva TS S E EEEEES 02 = =) [l e
P ‘ q " | avaliar quais marcas, tipos de procedimentos e
quais ambientes tém melhores resultados.
'\ginzl;rarmcf)isgf:aige desast:lls(f;; Estudo Quanto a usabilidade, 94% avaliaram o
guanto ép usabilidade de um sis- Transversal SIEEMEERIE 26 ESEE e inEher
1) Brasil, |J . = 5 ~ ' | impossivel". A usabilidade do sistema nao foi
E8 tema de informacao em sadde Alto Exploratorio, . . : )
2019. o associada a idade, sexo, escolaridade, profis-
e identificar os fatores que po- de abordagem | =" - !
dem influenciar na satisfacao quantitativa =20y RGBS R CRE s S8
do Usudrio frente 3 usabilidade " | eminformatica e tempo de uso do sistema.
No intuito de promover a seguranga do pa-
ciente, os enfermeiros utilizam tecnologias
duras — implantacao de registros eletronicos,
Identificar as tecnologias bombas de infusao, sensores e sistemas com-
Brasil utilizadas pelo enfermeiro Revis3o Siste- putadorizados e de alerta; incorporam as boas
E9Ue 2017’ para promogao da seguran- Moderado matica praticas em salde — construcao de instru-
' ca do paciente no contexto ' mentos voltados para seguranca do paciente
hospitalar. e identificacao de riscos; e realizam/participam
de cursos de capacitacao profissional — calculo
e administracdo de medicamentos e infusoes
intravenosas e higienizacao das maos.
Lﬁ'ﬁg;‘;'ec:r d(luaelsu?ag 32 dé:: A maior dificuldade de énfase cognitiva e téc-
fermagem noqm';ne'o das Estudo nica foi a falta de treinamento; e de énfase
: 5er ) . " administrativa, foi a falta de recursos mate-
a7 Brasil, [ tecnologias durante a terapia Descritivo, de | . R
E10 2017 S Moderado abordagem riais e humanos. As bombas de infusdo e sua
. as dificuldades identificadas ualitaﬁva Dl Y00 ETSGEL e} (o) (SR B Rl
<ob a perspectiva da segu- g " | o recurso tecnolégico que mais contribuiu
ranca d% paFc]ien te & para a seguranca do paciente.
Observou-se que os alarmes mais disparados
Estudo pelas bombas infusoras estao relacionados
Analisar o perfil dos alarmes quantitativo, | ao fim de infusdo (41,7%) e o de manipulagao
1) Brasil, p descritivo, pela equipe (29,2%). Em relacdo aos tempos
E11 de bombas infusoras em uma | Moderado . o P
2018. unidade intensiva observacional, | dos alarmes, identificou-se a média de 109,8
' transversal e | segundos, caracterizados por quatro alarmes
seccional com maior tempo: “pré-alarme fim de infusao’;
“fluxo baixo’, “fim de stand by" e “fim de infusao”.
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Avaliar a eficacia de um pacote de Estudo de Os componentes do pacote consistem em
Estados prevencao de delirium na dimi- Coorte Inter- | cessacao da sedacao, controle da dor, esti-
E1209 Unidos nuicdo da incidéncia de delirium Alto vencionista | mulacdo sensorial, mobilizacao precoce, e
2019 " | em duas unidades de terapia in- controlado, de | promocdo do sono. A intervencao, analisada
" | tensiva médico-cirGrgica em um abordagem | pelo modelo de regressao logistica, reduziu as
grande Centro médico no Texas. quantitativa. | chances de delirium em 78%.
Determinar se existiam diferen-
cas de utilizacao e treino entre Houve diferenca estatisticamente significativa
a bomba de insulina Medtronic Ensaio Clinico | "©S tempos de treinamento e nas taxas de erro
E1310 MiniMed Paradigm Revel ™ e Randomizado entre os grupos t: slim e Revel. A diferenca de
AVALIAR EUA, a bomba de insulina Tandem Alto Ex erimentall tempo de treinamento representou uma re-
SE FICA- 2015. | Diabetes Care ™: slim® duran- de Fa)\bor da en’] dugao de 27% no tempo para treinar na t: slim
RA! te a utilizacdo por utilizadores uantitatigva versus a bomba Revel. Houve uma reducao de
representativos,  executando q " | 65% nas taxas de erro de uso dos participantes
tarefas representativas, numa entre o grupo t: slim e o grupo Revel.
simulacao usar o ambiente.
O percentual de erros referentes a admi-
Reduzir os erros de medica- nistracao de medicamentos por bomba
Alema- | cao com bombas de infusao Estudo Obser- de infusao diminuiu de 17,7% (intervalo de
E14@0 nha, pela abordagem Lean e De- | Moderado vacional confianga 95%, 13,7-22,4; 55 erros em 310
2019. | terminar a eficacia do Lean seringas) para 2,3% (intervalo de confianga
na area da salde. 95%, 1-4,6; 7 erros em 307 seringas) em 18
meses (p <0,0001)
Analisar dados de alerta que 0O Sistema Carolinas Health Care reduziu o nG-
) EUA, foram formatados em graficos Revisdo siste- | o0 d? aIer_tgs d~e sl d_e =00k
E15 2015 de dispersio de Bombas de In- Moderado matica mitiu a identificacao dos medicamentos asso-
' fuso Fnteli entes ciados aos alertas mais significativos e aqueles
& ' associados aos alertas menos significativos.
A colaboracao da indGstria de servicos de sad-
Medir as percences da en- de é encorajada a estabelecer taxonomia de
fermeira P esp(écificamente alarme de bomba, padrdes de medicao e dados
relacionadas aoFs) alarmes da Estudo de referéncia e a conduzir pesquisas necessa-
bomba de infus3o e comparar observacional rias para ajudar a identificar solugoes criativas
23) EUA, P para melhorar o gerenciamento de alarmes de
E16 0s novos dados com dados | Moderado | transversal de - o o
2018. previamente coletados em abordagem bombas. As solucdes potenciais podem incluir
alarmes clinicos em geral para quantitativa a identificacao de tecnologias alternativas de
determinar se existern dife- personalizacao de alarmes especificas do pa-
roncas ciente; e educar os enfermeiros sobre praticas
cas. especificas e configuracoes de bombas para
ajudar a reduzir os alarmes desnecessarios.
Foram observados erros no preenchimento
de tarefas comuns associadas a adminis-
tracao de maltiplas infusoes IV, incluindo
as seguintes (todos os valores da linha de
base, que era pratica corrente):
dentificar s riscos associa- = configuragao e programacao de varias
s = RS s e infusoes IV continuas primarias
E1709 Canada, | travenosas e avaliar o impacto Alto Estudo de ' Id;r;ﬂg;a;g’:ggfﬁs\llc\)/lume el
2014. | das intervencoes na capacida- Caso Controle | -8 P

de dos enfermeiros para ad-
ministra-los com seguranca.

exemplo, 96,0% de erros de taxa de lavagem
apos a administracao da dose de seringa IV/)

= administrar um bolus de bomba IV (por
exemplo, 11,5% de erros de programacao)
Das 10 intervencoes testadas, 6 (1 pratica,

3 tecnologias e 2 educacionais) diminuiram
significativamente ou até mesmo eliminaram
erros em comparacao com a linha de base.
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Embora o uso de bombas inteligentes intra-
venosas tenha sido associado a reducoes nas
taxas de erro de medicacao, elas nao o elimi-
naram.

Os dados atuais nao sustentam que o uso de

Avaliar a usabilidade de bom- bombas inteligentes tenha tido um impacto
EUA bas de infusao inteligentes, Revisio siste- mensuravel na diminuicao de eventos adver-
E1829) 201 8 sua correlacao com erros de | Moderado matica sos a medicamentos.
" | medicacao e o impacto na se- A administracao de mdltiplas infusdes intra-
guranca dos pacientes. venosas, infusdes secundarias, bolus intrave-
nosos e doses tituladas sao particularmente
propensas a erros.

Erros de programacao geralmente resultam
de erros de uso relacionados a interface do
dispositivo de infusao.

Estudar o processo de Para evitar possiveis danos ao paciente
atualizacao da biblioteca de Estudo causados por bombas de infusao sem limites
E1908) Israel, | medicamentos de umabomba Alto observacional apropriados de drogas devido a atrasos na
2019. | dofornecedor e os fatores que transversal atualizacao, os hospitais devem monitorar a
contribuem para os atrasos na progressao de uma atualizacao da biblioteca
atualizacao da bomba. de medicamentos em sua frota de bombas.
Avaliar a eficacia de estraté-
gias baseadas em evidéncias Interrupcdes (P <0,001) e erros de medicacao
para limitar as interrupcoes (P = 0,02) diminuiram significativamente em
durante o horario de pico da 1 PCCU apo6s a implementacao de estraté-
E 207 EUA, administracao de medicacao Alto Estudo de caso | gias baseadas em evidéncias para limitar as
2016. | em trés unidades de trata- controle interrupcoes. Interrupcoes evitaveis diminui-
mento cardiaco progressivo ram 83% em PCCU1 e 53% em PCCU2 apds a
e avaliar o impacto das inter- implementacao das estratégias baseadas em
rupcoes limitantes nos erros evidéncias
de medicacao.
Os estudos do tempo foram realizados an-
tes e ap6s a implementacao em 29 e 26
ocorréncias, respectivamente. O tempo
mediano desde a decisao de dar um bolus
até comecar a infusdao diminuiu em 169
segundos (p <0,01). A satisfacao de enfer-
magem aumentou de 19,3% antes de 100%
. . apos a implementacao. A seguranca foi
tDaegtéecl)'mére\aru;ea adi;re]lﬂlzergzcé ayaliada por meio da.co.nfo.rmidade do c6-
medicamentos em bolus de dlgg de barraos, que d|m|F1U|u em 1,4% para
EUA, infusdes continuas afeta a sa- Estudo de caso | P2 |gntes e 1% para.mec.llcamentos, Ll
E2qe PR Alto o limite de bombas inteligentes.
2018. | tisfacao da enfermagem, se- controle ) o L
guranca do paciente, entradas Para avaliar a gtlllzagao de medicacao, um
na linha central, utilizacao de D] de~50 pacientes em S AT dg n-
medicacio ou CL;StO tervencao .foram seIeC|or1aFjos para revisao
' retrospectiva do prontuario. Bolus diarios
de fentanil aumentaram de um para trés (p
=0,021). Contudo,
A dose de infusao de midazolam e a dura-
cao da infusao de fentanil diminuiram (p =
0,026 e p = 0,005, respectivamente). A utili-
zacao de medicamentos foi inalterada apos
aimplementacao (p> 0,05).
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in the last five years (2014-2019); that
contemplated the proposed objective;
in English, Portuguese and Spanish;
and available clectronically in full. The
following were excluded: doctoral dis-
sertations, master's dissertations, edi-
torials, letters to the editor, articles for
reflection and updating.

Based on searches in the databases
and application of the eligibility crite-
ria, 20 studies were included in this re-
view. Figure 1 shows the flowchart for
selecting these studies.

Initially, the study selection process
was carried out through the thorough
reading of titles and abstracts, so that
studies that met the aforementioned
inclusion criteria were selected for final
selection, in addition to meeting the
proposed objective. For final selection
of articles, a critical and detailed analy-
sis was performed.

From the studies selected for the fi-
nal sample, the following data were col-
lected: country and year of publication,
objectives, methodological design, level
of evidence (NE) according to the clas-
sification of the GRADE system and the
main findings of these studies. The data
were submitted to descriptive analysis
and the synthesis of the results was pre-
sented in tables.

RESULTS

The final sample consisted of 21 ar-
ticles that covered how the use and han-
dling of infusion pumps could interfere
with patient safety. Chart 1 shows the
studies that made up the sample analy-
zed, identified by the letter “E” Five
articles (48%) were published in 2015
and 2018, four (19%) in 2019, three
(14%) in 2016 and two (19%) in 2014
and 2017. The studies were conducted
predominantly in Brazil (n = 10/48%),
seven (33%) were in the United States,
and one in each of the respective coun-
tries: Colombia, Germany, Canada and
Isracl, representing 19%.

As for the methodology, the predo-

minance was Systematic Reviews and
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Observational Studies, totaling 10 stu-
dies, five in each category. The level of
evidence, according to the GRADE sys-
tem, was well balanced, with only mode-
rate (n = 11) and high (n = 10) studies
being selected.

Regarding the theme addressed in
the studies, 16 (76%) dealt with the usa-
bility of technologies, some addressing
the difficulties or barriers encountered
in handling during the incorporation
of new products (infusion pumps), and
the others, of devices already incorpora-
ted, encompassing usability assessment
items (effectiveness, efficiency and pro-
fessional satisfaction), but all demons-
trated, in some way, how this impacted
patient safety.

Another two (10%) addressed the
occurrence of errors and adverse events
related to the handling of infusion
pumps, and the remaining three (14%)
reported on the impact of alarms and in-
tervention by professionals as a method
to ensure patient safety.

DISCUSSION

In view of the bibliographic survey
carried out for the present review, se-
veral issues were observed that invol-
ved the usability of pumps in intensive
care and how patient safety was affected
from this handling. To this end, three
categories were reached that encompas-
sed common subjects:

Usability of infusion pumps in In-
tensive Care

It was analyzed in the literature
that usability has a direct interferen-
ce in safety during medication admi-
nistration by infusion pumps, mainly
in intensive care units, where they
are most used. An infusion pump is
an electromechanical device capable
of generating flow of a given fluid at
pressures greater than the blood pres-
sure at the infusion site. It has alarms
and controls, allowing precise and safe
infusion even at low speeds and long
periods. In order to mitigate errors

curring

mentation’

and apply a more reliable dose, intelli-
gent pumps were created.

Such devices have become more and

more modern, which denotes a chal-
lenge as to the correct use. For Niel-
sen, American creator of the usability
engineering movement, who sought
formulas to improve human-computer
interaction, usability, which is a cha-
racteristic of the human factor, refers
to the speed with which (professional)
users learn to use something , the effi-
ciency in using them, the reminder of
the commands and whether they like to
use a particular resource, that is, they
seck to obtain feedback on the product
in question. Among its objectives, it is
important to assess whether simple and
basic tasks are casy to be performed by
users. That is, a system is considered ef-
fective when it allows users to achieve

10-12)

their goals! .

A system that is difficult to use and

learn, with inaccessible information
and without ergonomics, discourages
the user and makes him stop using the
system, for this it is necessary that the-
re is an understanding on the part of
the managers of the importance of the
acquisition of easy pumps handling, to
reduce the chances of adverse events oc-

(14,15)

Occurrence of adverse events
when using infusion pumps

For the acquisition and incorpora-

tion of medical equipment, evaluation
methods are required regarding effecti-
veness, in addition to questions related
to the costs generated by this imple-

210 This step is extremely

important, as it will reflect on the most
appropriate use of the device, in order to
generate better quality of care for hospi-
talized patients, consequently, reducing
the occurrence of errors.

Nursing is an essential part in the de-

velopment, application and operationa-
lization of infusion pumps, as it is the
team that is most engaged in the mani-
pulation and programming of them?.

Adverse Events (AE) are the result of
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several unfavorable factors, such as the
physical structure of the workplace; ina-
dequacy of material resources; exhaus-
tive working hours; excess of patients
per professional; absence of continuing
education; lack of incentives for AE no-
tification, among others'?.

In a study carried out with nursing
professionals, it was found that the lack
of training was the main factor in the di-
rect repercussion of the knowledge defi-
cit and in the adequate performance of
the techniques that use infusion pumps
as a tool and, as a consequence, did not
enjoy of the benefits of these technolo-
gies in their entirety!”).

Results from the Harvard Medical
Practice Study revealed that complica-
tions related to the use of medications are
the most common type of adverse event
during hospitalization, many of which re-
fer to drug interaction, which is directly
related to the ease of use of infusion
pumps, for correct programming and dis-
tinction of medicines according to their
possibility or not of interaction®.

The impact of alarm usability on
patient safety
It was possible to perceive in the studies

the importance of the usability of alarms

to guarantee qualified assistance and its
impact on safety. The problems inherent
to patient safety in Intensive Care Units
(ICU) go beyond the adverse events re-
lated to errors in medication administra-
tion. The great monitoring of physiologi-
cal variables, the consequent increase in
the number of audible alarm signals trig-
gered by the equipment and its inadequate
use threaten the patient's safety!®.

In general, alarms are intended to sig-
nal to professionals when patients need
attention. Specifically, triggered infu-
sion pump alarms alert you to a problem
with the infused solutions or notify you
of their near completion®.

The high number of inconsistent alar-
ms can cause a real life-threatening event
to be lost in a cacophony of noise because
of the accumulation of devices with con-
current alarm signals, which ends up cau-
sing a desensitization by the team, being
a problem typical of usability, which cau-
ses the so-called alarm fatigue'?.

The consequences arising from the
breach of patient safety increase health
costs, length of hospital stay, and can
lead to complications and even death.
Therefore, the nursing team has a fun-
damental role in promoting this safety
during the care process, representing

a barrier regarding the administration
of drugs by pumps. In view of this, this
team must plan actions in order to mi-
nimize the stimulus-response time, pre-
ferably use smart infusion pumps and
correctly program this equipment, as in
addition to increasing safety for the pa-
tient, they improve the quality of care
of nursing!®!%).

CONCLUSION

It was found that the nursing team is
the prominent profession regarding pa-
tient safety in the most varied care. More
specifically in this study, it was possible
to observe that the proper usability of
the pumps during the programming of
infusions ensures a quality assistance.

It was also noted that these profes-
sionals were considered barriers to the
occurrence of errors and adverse events,
because when properly trained, they
demonstrated mastery of the manipu-
lation technique, personal satisfaction,
with consequent effectiveness during
use. Finally, the dexterity in the usability
of alarms proved to be beneficial for cor-
roborating with greater attention from
the team and avoiding the occurrence of
fatigue and desensitizing these alarms. m
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