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Use of the infusion pump in intensive care: perspectives of the nursing team

Uso da bomba de infusio em terapia intensiva: perspectivas da equipe de enfermagem

Uso de la bomba de infusién en cuidados intensivos: perspectivas del equipo de enfermeria
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Abstract: Objective: to analyze the perceptions of nursing professionals about the use of the Infusion Pump in
their daily lives in Intensive Care. Method: descriptive-exploratory study, with a qualitative approach, conducted
with 15 nursing professionals working in the Intensive Care Unit for Adults of a public teaching hospital in Parana.
Data collection took place in June/2017, through recorded semi-structured interviews, based on the guiding
question: could tell me about the use of the infusion pump in your daily work? As for the transcribed data, Content
Analysis was employed. Results: positive and negative aspects were highlighted regarding the use of the infusion
pump, besides general suggestions for its purpose. Final considerations: although the interviewees perceive the
Infusion Pump as a viable way for the assertiveness in volemic infusion, there are disadvantages related to the drop
and alarm sensor. As for suggestions for improvements, it was mentioned the need to optimize the design of the
Infusion Pump, especially the alarm programming.
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Resumo: Objetivo: analisar as percepcdes dos profissionais de enfermagem sobre o uso da Bomba de Infusio no
seu cotidiano em Terapia Intensiva. Método: estudo descritivo-exploratdrio, de abordagem qualitativa, realizado
com 15 profissionais de enfermagem da Unidade de Terapia Intensiva Adulto de um hospital-escola publico do
Parand. A coleta de dados ocorreu em junho/2017, por meio de entrevistas semiestruturadas gravadas, pautadas na

questio norteadora: poderia nos falar sobre o uso da bomba de infusio no seu cotidiano de trabalho? Aos dados
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transcritos, empregou-se a Andlise de Conteddo. Resultados: foram pontuados aspectos positivos e negativos
acerca do uso da bomba de infusio, além de sugestdes gerais ao seu propdsito. Consideragdes Finais: apesar dos
entrevistados perceberem a Bomba de Infusdo como viabilizadora da assertividade na infusio volémica, existem
desvantagens relacionadas ao sensor de gotas e alarme. Como sugestdes de melhorias, referiam necessidade de
otimizar o design da Bomba de Infusio, especialmente a programacio de alarmes.

Descritores: Tecnologia Biomédica; Bombas de Infusio; Seguranca do Paciente; Equipe de Enfermagem; Unidades

de Terapia Intensiva

Resumen: Objetivo: analizar las percepciones de los profesionales de enfermeria sobre el uso de la Bomba de
Infusidn en su vivir cotidiano en Cuidados Intensivos. Método: estudio descriptivo-exploratorio con enfoque
cualitativo, realizado con 15 profesionales de enfermeria de la Unidad de Cuidados Intensivos para Adultos de un
hospital publico de ensefianza en Parand. La recopilacién de datos ocurrié en junio/2017, mediante entrevistas
semiestructuradas grabadas, basadas en la pregunta orientadora: ¢podrias contarme sobre el uso de la bomba de
infusion en su trabajo cotidiano? Para los datos transcritos, se empleé el Andlisis de Contenido. Resultados: se
sefialaron aspectos positivos y negativos acerca del uso de la bomba de infusién, ademds de sugerencias generales
para su propdsito. Consideraciones finales: aunque los entrevistados perciben que la Bomba de Infusidn es viable
para la asertividad en la infusién volémica, existen desventajas relacionadas con el sensor de gotas y alarma. Como
sugerencias de mejoras, se mencioné la necesidad de perfeccionar el design de la Bomba de Infusidn,
especialmente la programacion de alarmas.

Descriptores: Tecnologia Biomédica; Bombas de Infusidn; Seguridad del Paciente; Grupo de Enfermeria; Unidades

de Cuidados Intensivos

Introduction

In Intensive Care Units (ICU), technology management makes care more complex, since
management must be coupled with knowledge about each device that integrates intensive care,
such as: ventilators, infusion pumps, monitors and dialysis machines.! In this scenario,
inappropriate use, whether due to team or equipment failures, can cause adverse events, whose
prevention is one of the responsibilities of the team involved, including nursing professionals.?
Following the example of the previous assumption, research with nurses in the ICU of a
university hospital in Rio de Janeiro found slips, lapses and mistakes, mainly when operating
Infusion Pumps (IP) and Monitoring Systems.®

IP is an electromedical device that, through positive pressure, generates and regulates
the flow of solutions administered to the individual.* For this purpose, it has a command screen
and an alarm system, which allow greater accuracy and safety in the infusion of parenteral or

enteral solutions, indicated during the treatment of the patient.*” IPs have as main function the
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continuous administration of drugs that have the threshold between their therapeutic action
and toxicity very close, which in presentations of pills and/or simple injections would bring
oscillations between their concentration over time in the body of the individual receiving such
therapy. Therefore, its use allows greater infusion control and, consequently, greater efficacy in
patient therapy - ensuring the safety of medication administration.®

The inappropriate use of IP is associated with the lack of knowledge of the professional
with respect to its operation, the deficiency of communication among the multidisciplinary
team members and, also, the lack of attention at the time of preparation and/or the excessive
workload.®? In this sense, the variety of IP manufacturers and models is an important aspect to
be considered, since there is variation in the pump interface (analog or digital), form of flow
control (volumetric and non-volumetric flow), organization of the control panel and data output,
as well as infusion mechanism (peristaltic or rotary peristaltic), which can contribute to the
induction of errors in the operationalization of this technological apparatus.®

It is suggested, therefore, that research about the use of IP by nursing professionals is
scientifically relevant because it deals with the use of technology in patient care; and, in view of
this activity, it is inherent to the safe administration of medications, which, in turn, corresponds
to the third global challenge for patient safety, launched by the World Health Organization
(WHO) in the year 2017.° Accordingly, it is expected that the results of this research may
contribute to the improvement of the quality of health care, besides subsidizing the
construction of new knowledge about the topic addressed in the colleges of the health area, in
the services or in the production of such equipment.

Given the importance of investigating the understanding of these professionals about
the use of IP as an alternative to improving care, this study is underpinned by the research

question: how do nursing professionals perceive the use of IP in their work in Intensive Care?
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In order to resolve this question, this study was intended to analyze the perceptions of nursing

professionals about the use of the Infusion Pump in their daily lives in Intensive Care.

Method

Descriptive-exploratory research, with a qualitative approach, conducted with nursing
professionals working in the ICU for Adults (ICU-A) of a public teaching hospital, reference for
medium and high complexity. The ICU-A in question has 8 beds and a nursing team composed
of 17 nurses and 20 nursing technicians. Regarding the technologies available for health care
services, this unit has resources required by specific legislation,' including medical IP, enteral
diet IP and syringe pumps. Volumetric IP was the focus of this study because, in the institution
under investigation, this is the model used.

Nursing workers were invited to take part in the research, regardless of the professional
category (nurses and nursing technicians), those who met the selection criteria were: working in
the ICU-A for at least one year and having a statutory employment bond with the hospital.

Data were collected in June 2017, through the delivery of an invitation letter to the Head
of Nursing, in order to introduce the study proposal. After obtaining institutional authorization,
a survey of eligible participants was carried out. Subsequently, nursing professionals were
contacted for invitation and clarifications about the research and, through prior informal
acceptance, the data collection schedule was agreed, and the semi-structured interview was
performed.

The meetings took place individually, on a date, time and place agreed with each
professional, according to his/her own indication. On that occasion, the objective of the study
and the data collection process were reiterated to the participant, in such a way as to obtain the
formal acceptance of the participant, by reading and signing the Free and Informed Consent

Form in two copies of equal content.
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At the beginning of each meeting, the participant was asked to fill out a
sociodemographic and labor form, thereby proceeding to the interview with audio recording
and oriented by the guiding question: “could tell me about the use of the infusion pump in your
daily work?”. The number of respondents was delimited based on the scope of the research
purpose. For this purpose, it was used as criterion the successive repetition of the emitted
content (speeches) by the participants.’

The recordings were transcribed in full, with orthographic adequacy; and, in all the
emitted reports, the Content Analysis method was applied, in the thematic mode, proposed by
Bardin, which states that this method consists of a set of analytical techniques, carried out
through systematic and objective message description procedures, which make it possible to
infer knowledge hidden by means of these messages.'®

In the presentation of the results, the excerpts/speeches/verbatims were edited without
interfering in their content, followed by the codification of the respective participant, which
took place by the designation of the letter “E” - corresponding to the word “Entrevista”, i.e.,
“Interviewee” translated into Portuguese language - and Arabic numbering sequential to the
transcription of the interviews (E1, E2, E3, [...]| E15). This study was attended by eight nurses and
seven nursing technicians, who answered a semi-structured questionnaire with six questions
previously written by the author. It fully complied with the legal and ethical requirements in
force' and received a favorable opinion on 01/24/2017, with n® 3939/2016, issued by the Research
Ethics Committee Involving Humans of the State University of Maringd and CAAE n®

64089117.3.0000.0104.

Results
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The participants had an average age of 42 years; with a predominance of females (n=13);
working time in the investigated ICU ranging from 2 years (minimum) to 20 years (maximum)
and; schooling that ranged from technical level to doctorate degree.

From the content of the interviews, one can highlight the positive and negative aspects
about the use of the infusion pump and suggestions to optimize its handling.

As for the positive aspects of the infusion pump, it was considered an indispensable
resource for the maintenance of the lives of patients, as it allows the controlled infusion of

almost all drugs administered in the ICU-A:

[-..] thinking about intensive therapy without an infusion pump is very
complicated, because there would have to be total control, there are many

medications and it really is a great help in our work. (ES)

[-..] the infusion pump is our work material, we depend on it because, in a
critical patient, it’s everything, as he needs continuous infusion [...] we deal
with many vasoactive drugs, we have to make an infusion in a precise time,

precise dripping. That’s why it is an indispensable work tool. (E1)

When analyzing the excerpts, the benefits provided by IP regarding agility and accuracy
were also mentioned, which favor the performance of daily activities, in addition to patient

safety:

You can infuse the right volume, program the right volume |[...] you know
you are going to infuse everything just right, so you can see how long this
medication will last, in order to make another one ready. (E7)

[-..] in relation to the reduction of nursing work and, mainly, in patient
safety, what is being infused is extremely important. Above all, when it
comes to an ICU, where medications need to have accurate dripping and
you need to make sure this is really happening. (E14)

Some participants reported the way in which the ICU everyday life would run if the

infusion pump was not possible:
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If it were manual, there would be surely a risk that [the medication] could
be infused too much or too little because nursing staft would not have time
to be accurately taking care of all patients and all medications [during
infusion/. (E12)

[-..] manually it would be much more complicated, although we know that
there is variation from pump to pump, according to the equipment.
However, with the certainty that the chance of error is much less than

manual control. (E14)

[...] before I had to count the drops and, in practice, the actual dripping
count was not made |[...] it was usually made in the ‘achometro’, that is,
impromptu. There was no accuracy [...] we lost a lot as a professional and

also wasted time to see if [the dripping]/ was too fast or too slow. (E15)

Although positive aspects have been pointed out regarding the use of IP in the ICU

environment, the interaction with technology is also permeated by negative aspects, which can

represent barriers or limitations.

Concerning the negative aspects observed during the use of IP, among the difficulties

related to its use, it was understood that, for some participants, the drop sensor cable of this

equipment constitutes obstacles to the organization of the box in which the patient is

hospitalized. In addition to this aspect, the volume of the audible alarm system was also

highlighted as fragility.

With respect to the drop sensor cable, the respondents highlighted the difficulty of

physically organizing the equipment close to the patient, as well as handling the infusion

system:

I don’t like the pump sensor [...] it hampers our lives! It is a coiled wire,
which, sometimes, gets tangled in supports, in the equipment and so on.
Therefore, the only thing I don’t like is the pump sensors, it’s very
complicated. (E4)

Rev. Enferm. UFSM, Santa Maria, v10, e32: p. 1-17, 2020



Use of the infusion pump in intensive care: perspectives of the nursing team | 8

[...] and another thing that I think it’s past time to solve is the issue of
sensors [of the infusion pump]. They are very poor, as if they were
telephone cables, it’s horrible! It makes it difficult for us to organize [the
box]. It makes the box messy [...|. The sensors hit each other. (E5)

Still regarding the drop sensor, the difficulty of cleaning was also highlighted:

[-..] cleaning is hard; the sensor has recesses [...|. A sensor used in a patient
with KPC, for example, has to be sent to oxide [sterilization carried out
outside the hospitall, because you can’t clean it properly. It looks like a
phone cable (E7)

With regard to the alarm system triggered by IP, the participants consider that it causes
excessive noise in the unit:

The noise inside an ICU, with many patients and many pumps, sometimes
goes beyond and we know that there are studies [on noise level] that say it

1s harmful [for health/ (E14)

Its sound [from IP] in the ICU makes us crazy every now and then, because
it’s not a low sound [...] you can’t keep [the alarm/ low and when the bomb
alarm sounds, it usually starts behind the another one [...] and you have to

run away because the device is noisy! (E8)

When explaining their considerations about the use of IP, the speeches moved between
positive and negative aspects, permeated by optimization strategies for the handling of this
equipment.

Finally, the suggestions to optimize the handling of IP are linked to measures that can
mitigate or even solve the difficulties related to the drop sensor and the alarm system.

Despite the criticism, the drop sensor cable of the infusion pump obtained few
suggestions for improvement, and these are related to its design:

[-..] I would change the pump design, put a straight [cable/ wire, not a spiral.
(E4)
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[-..] mainly the [brand], I think it’s very large and spacious, even though I
can overlap them [...|. Perhaps if they [the bombs] were smaller, as they
occupy a big space! (E11).

With regard to the alarm system, the participants perceive that the increase in the
volume control of the audible alarm and the possibility of changing the sound pattern facilitate
the nursing work in the ICU environment:

I think it was possible for [the alarm/ to sound calmly. It could play and
stop [...J. It could have the option to lower the alarm. (E13)

A suggestion would be to control the volume /[...] because some alarms are
very high and the pump does not have this control; if it has, we do not find
out; I think it could have this [...] the alarm is annoying, but it is necessary,

you can 't take it out [...] but it could be lower. (E15)

It would be better if the alarms of one box were different from the other
[...] it would be easier to know where the right IP is located. Therefore, you
would have greater efficiency to locate the pump /.. We need three or

four more types of sounds [alarm/ because the thing is sinister! (E8)

We put on antibiotics and, after half an hour, all the pumps play the alarm;
and if there is a vasoactive drug there in the middle [of the infusion], we
end up ignoring or even losing it. Therefore, if there was a different alarm
for the drug, we could identify more quickly and act more where it is a

priority. (E15)

In the testimonies, there were not only suggestions regarding the problems signalized
as negative aspects during the use of the infusion pump. The participants also made the
following suggestions for a better functionality of the equipment:

[-..] pump that could also infuse blood. (E5)
The pumps that we use to infuse serum could have the function of

programming to work on time, without any necessity for us to go there

and turn it on again. It’s a matter of leaving it programmed. (E7)
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[...] my suggestion, despite knowing that it is possible, is to modity the
KVO flow rate [Keep Vein Open or maintenance of the open vein]. /n
practice, we do not do this because we need to send it to the factory
[reprogramming/, but it would be very useful if everyone could control this
time according to their place of work, the characteristic of the unit, etc.
(E14)

In summary, the suggestions were directed to the resolution of problems experienced

daily by nursing professionals working in ICU-A.

Discussion

Infusion pumps were strongly incorporated into the ICU everyday life, mainly due to
their accuracy in the infusion of drugs and liquids used in the treatment of critical patients who,
due to their complexity and vital instability, demand greater exactitude in the administration of
solutions.” This assumption was strengthened by the statements of nursing professionals when
they depicted positive aspects of the use of IP.

In the excerpts shown, we can note how IP is directly related to the patient safety issues
and the favoring of nursing work conditions. This fact contrasts with a study carried out in the
Intensive Care Center of a hospital belonging the Brazilian Network of Sentinel Hospitals,
where inadequate handling of IP was identified, by silencing the audible alarm even when this
device warns on the completion of the solution, besides delaying in responding to the alarm.’

In the ICU environment, there are multiple drugs necessary for the treatment of
critically ill patients, most of them intravenously.” In this regard, the need for rigorous control
during the administration of vasoactive drugs was highlighted, which are indicated to restore
adequate blood circulation, thereby reinforcing the statement that the consequences of

incorrect or excessive doses of medicines may be catastrophic and even lethal for the patient.!
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Another positive aspect corresponded to the possibility of foreseeing the completion of
the solution in infusion, which certainly contributes to the process of planning and organizing
nursing care in the ICU environment, in order to ensure that drugs of continuous infusion do
not have their flow interrupted, since that advanced care held in intensive care would not be
possible without such high-tech equipment, thereby being seen as an important mechanism as
much as the nursing workforce.!

Nevertheless, although the use of IP favors nursing care in the ICU environment, as well
as patient safety and organization of the nursing team daily life, it was also possible to highlight
difficulties based on the use of the aforementioned device, more specifically related to the drop
sensors and triggering alarms. In this sense, modifications in IPs were suggested, which could
improve the use of these devices in clinical practice.

The main complaint about the drop sensor cables was the configuration of the
extension cable, which is coiled, similar to the design of telephone cables. This format is
justified by the manufacturer to allow greater flexibility in the handling and easy coupling of the
component to the drip chamber of the infusion system equipment.”

Although the easy handling of the coiled wire of the connection of IP is the intention of
the manufacturer, it does not seem to meet the needs of the respondents. In addition, the format
of the extender also prevents efficient disinfection, which can cause real problems, since
microorganisms, including resistant ones, contaminate the device and are likely related to the
way in which cleaning is conducted. ® This problem could be minimized with the development
of sensors with cables in other formats, or by operating via wireless.

Regarding the alarm system, this is triggered when the battery charge is near the end;
dripping is absent and/or slower than programmed; air enters the equipment; or when the

infusion of the medicine is almost completed, among others.>'” Regardless of the cause and the
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visual specification in the equipment disp/ay, the volume and sound patterns are the same in all
pumps.

Although the standardization of the IP alarm is perceived as a problem by the nursing
team, it is necessary to remember that, in the ICU environment, there are other devices that
have this type of system to assist the team in the early identification of clinical changes and
adoption of behaviors for the restoration of organic functions.»? In this scenario, the solutions
infusion alarms could be more easily confused with the noise emissions of other devices, such
as: mechanical ventilators and multi-parameter monitors.

In addition, the previous assumption that the possibility of setting up the alarm volume
may also play as a risk factor during the use of the equipment because, according to the
pertinent literature, this happens when the team adopts violation behaviors such as: disable the
alarm or reduce the sound to inaudible levels.3® Accordingly, it is suggested that actions of this
type are counterproductive because they are against the goal of patient safety.!

The excessive noise caused by the incessant alarms of IPs, however, is a problem shared
by other ICUs. The pertinent literature indicates that the excessive volume of alarms causes
fatigue in the professionals of the health care team, with consequent desensitization of the
worker to the sound, reduction of his/her state of readiness and, consequently, failure to meet
the urgency induced by the alarm device.” In addition to the fatigue in workers, the excessive
noise caused by IPs seems to have an impact on patients admitted to the ICU sector. A
systematic review focusing on noise exposure in an intensive care unit found that, even
sedated/unconscious, patients are able to recognize the sound produced by IPs. %

Concerning the suggestions given by the participants, although there was no
impairment of the blood component when testing three models of intravenous infusion devices,
the specific regulation that deals with blood therapy procedures mentions only the technical

specifications of the equipment to be used in the transfusion act.?! It is worth mentioning that,
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in a literature review conducted in 2015, it was found the occurrence of hemolysis when
administering blood components in infusion pumps.?

Regarding the change in the rate of KVO (open vein maintenance status) /n /oco, this
procedure can already be performed by those who handle IPs and are described in the
equipment manual under analysis.”” Doubts or lack of knowledge of this information emphasize
the need for continuous training of professionals and verification of the availability of manuals
corresponding to the equipment in use, with easy access for reading and resolution of everyday
issues.

The superficial knowledge of the volumetric IP of the brand adopted in the researched
institution can be justified by the variety of pumps present in the ICU under study. In addition
to this reason, the sector has specific IPs for enteral diet and syringe pumps, whose plurality of
devices with practically the same purpose can influence on the lack of programmatic functions
that the electromedical equipment in question may have.

Finally, regarding the suggestion pertinent to the advance programming of infusions to
be started automatically, it is known that this resource is present in devices of other brands,
different from that used in the ICU in focus. However, it is prudent to emphasize that, despite
its importance, the delayed infusion should not impair the care to maintain the permeability of
vascular accesses.”

Although the participants have indicated limitations in the IP equipment, with
consequent suggestions for adequacy, there is a need for further technical and scientific

knowledge to subsidize the proposed changes.

Final considerations
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The double perception of the nursing team regarding the presence of IP in the everyday
life of intensive care is remarkable - where they highlighted the positive and negative aspects
about the use of such equipment during the care process. By pointing out the positive aspects,
the assertive control of the volemic infusion that brings with it the rigor of the administration
time, thereby providing accuracy and safety in the administration of medicines.

There were mentions about some negative points that this technological apparatus
imposes on patient care in the ICU environment, such as: difficulty in handling it; immutability
of the alarm, regarding its differentiation and volume; besides references to its design.

The reduced number of studies exploring this topic made it difficult to find references
that corroborated or opposed the statements found in the interviews, but, at the same time, it
brought greater relevance to the research when considering its applicability in the practical
scope and to serve as a basis for future investigations. Accordingly, we should emphasize the
importance of this work for the planning of strategies focused on the insertion and correct use
of this technology in health care, in addition to the fact that it indicates possible adjustments to

be made for better functionality of the equipment.
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