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Abstract

Background of the study: Most drugs given as Microinfusion require infusion pumps to administer. They
are very potent with very narrow therapeutic index and any small changes on the process results in
enormous effects to patients. The nursing profession has a duty to advocate for patients rights as well as do
no harm. One of the core goals of nurses is medication administration; this puts nurses in the last line of
defence against medication administration errors (MAES). This study aimed to look into the roles played
by nurse that hamper the efforts to reduce the Microinfusion MAEs on which minimal studies have been
done.

Objective: This study determined the competency level influencing the administration of Microinfusion
medication by critical care nurses at Kenyatta National Hospital’s (KNH) Intensive Care Unit (ICU).

Significance of study: Local data in the area of Microinfusion MAEs is not available, specifically KNH’s
ICU. This study therefore sought to breech this gap and hopes to influence policy on management of
critical patients, patient safety, environment, and curriculum development so as to reduce Microinfusion
MAEs.

Methodology: This study used a descriptive cross-sectional study design, simple random sampling was
used to pick 64 participants. Quantitative data was analyzed by both descriptive and inferential statistics,
which included regression analysis. Descriptive statistics were presented by use of the mean, percentages
and standard deviation. Chi-square was used to determine statistical significance of the differences in
proportions and logistic regression was used to identify factors that lead to Medication administration
errors. Necessary ethical approval was sought.

Results: The prevalence of MAEs was at 64.1% in the last six months, 65.6% Of the respondents reported
lack of supportive supervision, 37.5% of the respondents reported not to know mechanisms in place for
reporting Microinfusion medication errors. This prevalence was of statistical significance when cross
tabulated with critical care nurses competency level (p<0.05) on aspects such as; having prescription
checks [95%CI= 0.000-17.9; p=0.008], working experience, type of medication error, checking weight of
patients [p=0.019], reporting of the errors [95%CI = 0.1-0.8; p=0.019], documenting drug errors and
monitoring patients after drug administration.

Conclusion and recommendation: The prevalence of Microinfusion administration errors in KNH-ICU
is high. There is need to ensure that nurses are always equipped with adequate knowledge and experience
in drug administration through trainings and mentorship programs as this will reduce medication errors
and increase safety of patient in health facilities.

Introduction

In Critical care unit (CCU) patients change conditions suddenly and fast, it doesn’t allow too much time to
consult before making life saving interventions, therefore a critical care nurse is expected to be in the
forefront in making critical decisions that can save the life of the patient before any further investigations
and consultations for the next course of management happen. This requires that a lot of critical thinking is
employed as well as existing knowledge on protocols and standard of operation in procedure manuals,
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produced by the practice governing body. The nurse should also be knowledgeable on drugs and modalities
of administration used in emergency setups (Karavasiliadou and Athanasakis, 2014) all this puts additional
pressure on the nurse as it takes time to master this art of care. Therefore knowledge of the various drugs
administered in ICU as well as the standard operating procedures that guide the administration is crucial in
managing the critically ill patients by critical care nurses and other healthcare providers.

During Microinfusion medication administration, critical care nurses act as the last line of defence against
harm to the patient after all checks have been passed. They hold a superior role in saving patients from harm
that could be as a result of medication administration error. It’s therefore important to have systems and
processes in place and equip the environment within which they work, and any necessary support systems to
make it possible to achieve this roles that aim at protecting the health of patients (Faye et al., 2010). The
systems and processes are all grouped as standards of care. These functions apply to each individual
department, unit, or service within the organization as well as to the entire organization structure (Joint
commission international accreditation, 2011), when all the systems work well together then the chances of
Microinfusion medication administration errors are significantly reduced.

There are available studies on the processes of Microinfusion medication administration, an inside look at
the process of Microinfusion medication administration, (Aljadhey et al., 2016) found out from his study
that 10% of errors were because of lack of drug knowledge and 40% of errors were due to memory lapses,
they were all cumulatively responsible at the administration stage. This high numbers on memory lapse were
not surprising because health care workers work within an interrupt-driven environment hence slips and
memory lapses are very common as they may have to deal with more than one communication task and most
of the time simultaneously.

While it’s expected that nurses with serving experience may prevent many errors since they have familiarity
to the environment, drugs, dosages, and the population of patients in the unit, this nurses are leaving the
workforce as they get older and more experienced. Hospitals are increasingly relying on new nurses with
low level experience (Morrison et al., 1994) which may lead to an increase in cases of errors when
administering medication, as it takes time for one person to gain the skills and the required knowledge on
the administration of Microinfusion medication and the management of the undesired events that may result
from a medication error.

This study aimed to assess the challenges in administration of Microinfusion medication by critical care
nurses at KNH ICU based on the competency level. By focusing on the current standard operating
procedures of practice that have been put in place, the protocols and processes that are involved in the nurses
practice, we were able to identify challenges and gaps that exist in practice that lead to Microinfusion
medication administration errors, the study also identified modalities laid in place to prevent such errors, and
managing consequences.

2. Critical care nurses competency

This part looks at the knowledge level of the nurse and their skills and competencies required in performing
specific factions in the care of critical patients in the ICU in comparison to what is expected of the nurse at
their level of practice. It will as well look at the practice of nurses at different levels as reported by other
studies. On that account, comparing the performance of the nurses with the knowledge level,

2.1 Competence in high alert medication administration

When it comes to Microinfusion medication administration, performing technical tasks of medication
administration is very important but not the only important thing to do, it’s also important to do ethically
safe and competent medication management of medication administration which requires that the
administrator of medication in which case most of the time is a nurse taking care of the critically ill patient
must have a good judgment of his or her actions after review of the patient to have a clear picture. The nurse
should also have the knowledge of the drugs to be administered including the adverse effects and how to
manage these adverse effects and have experience and skills needed to carry out the processes without
forgetting any process steps (Bassi, Park and Azevedo, 2013) Thus, the nurse working it CCU should pay
keen attention to details which in some case would look insignificant but very crucial in the management of
patients receiving Microinfusion medication in the ICU setup.
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To be able to manage a Safe and effective medication practice efforts have to be made to achieve the results
and this has to do with many individuals and reliable systems. When nurses are skilled and have knowledge
of the right orders they are at liberty to question medication orders that are unclear or inconsistent with
therapeutic needs of the client and client outcomes or best practice (College and Association of Registered
Nurses of Alberta, 2014) that being the case, the nurse has to have the right knowledge and competency in
practice through many sources to enable them to advocate for better management of medication to ensure
patient safety, this can only be possible through a lot of research and specific case reports as it reported
experiences of other health workers and the outcomes, this empowers the nurse to engage in constructive
dialogue with other care givers in making decisions of management.

In patients admitted in ICU, to restore and maintain the cardiac output and perfusion pressure is the major
concern of hemodynamic therapy. A study conducted in a 15-bed university hospital adult medical ICU
during a routine rounds in civils de lyon in france demonstrated that, vasopressors, inotropes, or both are
required for the Patients who do not respond to initial fluid resuscitation. Since they are potent, have a very
short half-life and a narrow therapeutic index. Any slight variations could induce life-threatening challenges
and cause variations in arterial pressure as well as cause variations in cardiac rhythm. Therefore, these drugs
require atomization of the smart pumps to deliver the required doses as well as maintain the desired doses to
enable the drugs to give the desires therapy outcomes (Cour et al., 2013) as a result, smart pumps reduce the
chances of having to engage in active resuscitation all the time as a result of delivery of wrong doses to the
patients as well as it reduces the chances of under treatment.

Even though most studies could not show that there is no clear cut between MAEs and their contributing
factors, most studies have not shown a strong cause and effect relationship, the whole system needs to be
looked at including trainings conducted to the staff, staffing ratios, number of activities carried out by one
nurse in one shift to a patient in the unit and destructions from the nature of environment. The critical care
nurses pointed to this as some of the main reasons why the errors continue to exist and contribute to nurses
not meeting the demands of the patient they are looking after. These findings are similar with the findings
from a study done by the world health organization trough their independent reports (WHO, 2017) that
being the case, most ICU settings should have comprehensively looked at to ensure that they meet the
standards to enable nurses perform according to the known best practices.

For the nurse to have it easy to manage Microinfusion medication and reduce the errors associated with
medication administration, there must be a clear communication all the way from the time of ordering of
Microinfusion medication is made to the time of ordering from the supplying department to the time the
order is actually delivered to the patient so there is need to have clear orders from the prescriber and they
should entail all the following but not limited to: the full names of the patient, the prescription dates, use
generic names of the drugs and avoid trade names to have common names used for prescription , give clear
drug strength where applicable and dosing, clearly indicate route, frequency, duration these drugs have to be
administered. The prescriber should have his/ her name well written so that if clarity has to be sought one
does not struggle finding out who the prescriber could be, the order has to be signed and if possible indicate
the purpose for the order or prescription and monitoring as required. Most of the time there is no common or
shared understanding of the use of abbreviations in the medication process. Abbreviations lead to confusion
and misinterpretations of prescription, most of the time they can be confused for something else which can
result in very serious and often fetal errors in Microinfusion medication.(College and Association of
Registered Nurses of Alberta, 2014) on that account, all the care givers working or caring for patients in an
ICU settings should at all times endeavor to build on a good communication process, as well they should be
patient with each other so that they can hear and understand each other’s point of view or even suggestions
that could be beneficial but overlooked because they were not clearly communicated or because one was not
given a chance to give their views. The nurse being the primary person taking care of the patient
comprehensively should be able to give critical information about the patient that will be able to help in the
care of patients.

To avoid any forms of confusion when administering Microinfusion medication one has to perform
necessary checks, so as to avoid errors that would become very common when managing patients if this
checks are not looked into. According to six rights of medication administration studied by (Edwards and
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Axe, 2015), the following principles can improve safety of Microinfusion medication if followed properly.
They include but not limited to: identifying the right patient, selecting the right medication, calculating the
right dose, identifying the right route, administering the medication at the right time, and using the right
documentation (Edwards and Axe, 2015) If followed strictly, Microinfusion medication administration
errors will be prevented thus reducing the cost burden on the patient and by extension the morbidity and
mortality in critical care patients (Ebrahimipour et al., 2014) That being the case, all this will require trained
and competent nursing professional to be achieved.

After WHO encouraged reporting of errors in the year 2004 where they encouraged looking at the problem
from all angles rather than just blames and victimization, many studies have been done to find out the
progress of these reports, An observational study done and published by the WHO (World Health
Organisation (WHO), 2008) entitled rebuilding trust in the health care team revealed that most of the time
it’s very tempting to apportion blame and victimize individual practice or just one issue or person involved
in an incidence. But that could prove too simple and an exercise in futility. It’s out rightly not right for one
individual person to be blamed without carefully looking at the whole system and taking a good analysis to
finding out clearly where the problem lies and what could have contributed to the wrong practice or even
where exactly the loophole within the system is. There is need in strengthening the defence that generally
exists in the health-care system as a whole. All this should be done without necessarily pointing out fingers
to individual health-care workers. That does not imply that individuals are not accountable for their roles
(World Health Organisation (WHO), 2008) However, relying on blame approach only will most likely burry
problems under and make it impossible to carry a honest and effective strategy that can lead to patient safety

In the prospective observational study carried out in the University Hospital (Girardis et al., 2009) reports
that when patients with a diagnosis of shock were admitted in the ICU and were started on Microinfusion
medication in a single-centre experience. The study demonstrated that it was important to address specific
programs which were addressing the departmental problems in turn that existed and when these are
replicated in all departments within the hospital setup then the whole hospital improves on evidence-based
service provision to its clients. These practices enable improvement of the survival rates of patients
receiving Microinfusion medication admitted in ICU.

Management of infusion pumps has to be done while all the teams are involved, the training of personnel
should not just focus on a specific carder or specialty but everyone working in the ICU and may have a
chance to be involved in the handling of the pumps, this makes it easy for the nurse as he or she doesn’t end
up being involved in doing everything. In their model of study (Girardis et al., 2009) focused on a
multidisciplinary approach where each specific team play a key role in giving early and appropriate
management to patients with automated pumps delivering high potent drug in the in-patient management
program, these included educating health-care personnel and improving on the process to improve the
adherence to guidelines and improving patient care optimization (Girardis et al., 2009), a multi disciplinary
approach has been seen to give a better outlook and enable smooth running of care on the patients as no one
does not feel helpless because they were left out of the training or the management of the infusion pumps
when delivering Microinfusion medication to the patient.

2.2 Competence in administration by use of technology and medication calculations

One of the most valued nurse’s professional responsibility is the administration of medication and therefore
there is need to ensure that proper training on drug management is prioritized so that to increase patient
safety (World Health Organization, 2014). A study conducted in the Middle East by (Alsulami et al., 2015)
with the focus on nurses working in the pediatric units revealed that most nurses were not adhering to the
policies that had been put in place to improve performance and bring about uniformity of practice, the study
also noted that it was urgent to review the guidelines, procedures and frameworks of Microinfusion
medication administration from time to time to ensure improved services and make them applicable for the
changing times in practice. There was also need for continued training of nurses on the new treatment
regimen, calculation of dosages and administration protocols of Microinfusion medication administration as
this helps to shape the skills and mastery of the process. (Alsulami et al., 2015) hence, when a nurse is better
informed and skilled it reduces the stress one has to undergo in the management of the patients, compared to
when everything a nurse does when they are not trained which involve a nurse not being sure of the process
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or what is expected of them, they are not sure if what they did was what they were intended to do, taking
note that most infusion pumps come with guidelines from the manufacturers.

Weight is used as a key measure for calculation of dosages for most Microinfusion medication for patients
admitted in the ICU. Mathematical calculations and formulas are used to get required doses to the patients
and its noted that this is not the case in most ICUs where you will find out that the calculations are
frequently based on estimated weights especially in establishments where there are no ICU beds that can
weigh the patients hence, increasing the risk of error (Moyen, Camiré and Stelfox, 2008) As the United
Kingdom’s Nursing and Midwifery Council states that medication administration requires scientific
judgment, knowledge and skills application. On average 40% of the working time of any nurse in each shift
deals with themes related to medications administration. Therefore, to improve the better management of
Microinfusion medication the nurses who are left to do the calculations and then administer this medication
have to get support on standardization of formulas so that they do not end up delivering medication regimen
not intended, as well as during medication calculations the institutions should improve to alleviate chances
where patients have to be given medication based on estimates of weight used to give estimated dosages.

Institutions should endeavour to keep their nurses working in the ICU informed and updated all the time, the
department of patient safety should have a champion in every department in the hospital and more so in the
ICUs where most errors are likely so that they can champion patient safety by ensuring standardization of
formulas as well involve all the nurses in refresher training on medication management from time to time.
At a steady state the rate of drug elimination is equal to the rate of maintenance of drug administration; the
dosage used in maintenance which is a function of clearance is not used in the calculation of the
maintenance dose of the drug dosing rate. The drug dose is calculated using a unit time.(Katzung and
Trevor, 2015) If a nurse gets the formula wrong or somewhere within his or her calculations ends up with a
wrong figure then the result will definitely be wrong which will lead to the patient receiving the wrong
dosage, this can lead to harm of the patient.

It will be unfair to blame one party in all this because it may not be an individual problem but on the other
hand nurses are advised not to carry procedures alone more so when they are not very sure of how they
ought to be carried out (Morrison et al., 1994) thus the nurses should work hard to be informed of the current
treatment guidelines, this can be made possible by creating personal time to read and if this is not possible
the nurses working in the ICU department must keep informing each other and discussing conditions that are
admitted in the wards to help the nurses handling the patients to understand what is expected of them and
this gives the general understanding to the other nurses of all the patients, this on the other hand allows
nurses to engage in constructive discussion when consulting each other as well as when they are seeking
clarification. Partner nurses can as well remind their colleagues when they are witnessing a possibility of an
error being carried out; this in turn will improve patient care and reduce the risks.

When administering Microinfusion medication which are high risk medications most of the time infused
using pumps in a critical care setup, at KNH’s ICU the nursing staff ensure that the infusion rate and dose
programmed (which most of the time is calculated and fed into the infusion pump) are correct for the
patient. According to (Erdman et al., 2017) The pump setting should be independently checked when high
risk drugs are administered. Having two trained and licensed nurses independently check and recheck the
infusion pump to ensure that the settings and the calculations have been well undertaken for high risk
medications is a way to notice the errors in advance and avoid them.

Studies conducted in a Japanese hospital assessing working conditions of nurses which influenced near miss
medical errors of Microinfusion medication administration. The nurses blamed the work load allocated to
one nurse working within a critical care unit in relation to the experience of the nurse. Also when nurses are
faced with experiences in practice which can either be through studies or continuous medical trainings
planned and carried out within the facility which at the end of the day encourage knowledge and improve
practice that can in turn help nurses to be able to detect and prevent Microinfusion administration errors
before they occur. Therefore newly employed nurses (recently graduated or change working environment)
are more likely to miss or even may not detect signs of medical errors and even if they did it will be with
difficulty and not be able to know how go about them as well as report them with the fear of victimization,
this may also take time during the process of Microinfusion medication administration procedures.(Al-shara,
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2011) then, the approach should focus more on patient safety not entirely just on the nurse who made an
error, to reduce the errors then the nurse has to undergo a vigorous induction process before they start
handling patients and should be under supervision of a more skilled nurse and who has a passion to help
others become better in practice. So that if the nurse is comfortable with his or her practice then it becomes
easy to detect errors as well as they will feel at easy to report the errors.

There are high incidents of Microinfusion medication administration errors, institutions with good error
reporting policies have better mechanisms by which medication administration errors are reported and
proper channels that allow for speedy resolution that cater for patient safety. A study conducted in Ethiopia
on factors contributing to Microinfusion medication administration errors by (Sada, Melkie and Shibeshi,
2015) revealed that 71% of those who responded to the study admitted that in the last 12 months of their
practice they had made medication administration error. There was a very low percentage of about 0.7% of
the cases of dose administration considered to have met the criteria for medication administration.
Therefore, presenting a very high figure in the findings which made observations that an Ethiopian hospital
had displayed protocols, a majority number of the nurses did not follow those protocols for uniformity of
medication administration (Abdel-Latif, 2016). Majority of the errors have been attributed to an illegible
handwritings, distraction during drug administration, a low nurse to patient ratio, poor communications, lack
of proper staffing, lack of continuous nurse education and training leading to incompetent nursing team that
is not updated on the current managements of conditions and low skills to a practice (McDowell, Ferner and
Ferner, 2009) as a result, this increases the time one takes to handle or accomplish activities putting up an
increased work load to the nurse and as a result poor management of the patient.

In a prospective observational study conducted in 102 severely injured patients, it was observed that infusion
of crystalloid solution during the first 24 hours was associated with increased pulmonary dysfunction.
Although no direct relationship between fluids loading and pulmonary dysfunction could be established, but
a new thought process was evoked for the indication of the use of Microinfusion medication during early
stages of resuscitation. Moreover, restrictive fluid therapy and Microinfusion therapy to optimize the Mean
arterial pressure (MAP) and the cerebral perfusion pressure (CPP) may also have beneficial effects in head-
injured patients. Volume sparing effect of vasopressors may lead to decreased cerebral oedema and
maintenance of adequate blood pressure in polytrauma patients with head injury, in whom even a single
episode of low blood pressure may prove detrimental and worsen the outcome (Gupta, Garg and
Ramachandran, 2017) on that account, the use of Microinfusion therapy if administered according to the
available standard would result in beneficial results to the patients as well as reduce chances of resuscitation.

Each critical care Nurses are personally accountable for their practice and cases of wrong dose calculations
and inadequate knowledge on Microinfusion medications administration; this may lead to medical legal
issues for the nurse responsible for not upholding practice. Nurses play a major role in patients right
advocating and have a duty to ensure no harm to patients, it is important to note their importance in
improving patient safety via quality trainings on Microinfusion medications since any error may lead to
increased cost through the stay of patients and lead to harm to the life of these patients. (Machado et al.,
2018) Patient safety improves when systems effectively assure and improve patient safety.(Whalen, Finkel
and Panavelil, 2015)(Li et al., 2015) that being so, the systems have to be put right to avoid the cases where
errors are due to the systems not functioning or are not clear on what needs to be done when this or that
happens.

In a study conducted in hospitals in Brazil on how nurses are affected cognitively when working in ICU,
looking on the inventory that was used in the study 61% of the nurses in the study presented with
psychological symptoms of stress. 45% of the 61%nurses that had shown stress had a gross score higher in
one symptom accounting for symptoms of depression and anxiety. The study revealed that during a 24 hour
shift in a CCU where there is increased workload as the day progresses leading to increased stress levels,
decreasing attention span and attention process and a decline of psychomotor aspects (Machado et al., 2018)
to reduce the stress levels which if left to accumulate for a long time may lead to depression, there has to be
cooperation to have every part of subjects involved in the function of a working ICU play its part to ensure
smooth running of services.

2.3 Use of infusion pumps
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Infusion pumps have proved essential and contributed to improvements in patient care and safety, following
the current inventions allowing for greater levels of control, accuracy and precision in Microinfusion
medication delivery. The development of medical device technology combined with advanced medication
and better requirements to control infusion therapy have increased the use of infusion pumps. Today
infusion pumps that also include syringe pumps have been used in various clinical applications that have
involved both life-sustaining as well as life-saving treatments within clinical areas like anaesthesia, intensive
care and oncology where patients most of the time are on Microinfusion medication.

2.4 Challenges in the use of infusion pumps

There have been so many challenges in the use of infusion pumps most of which have been captured in
studies that have been conducted over a period of time to enable the manufacturers improve the quality of
these pumps to give optimal output and reduce chances of errors. A report of medical products agency of
august 2014, a competent authority that is responsible for the surveillance of medication equipment in the
Swedish market noted that there were safety issues with infusion pumps. They sort to identify the problems
and risks that users had observed and experienced using infusion pumps during a period between January
2011 and December 2012. They report that it was the highest number of incidents reported approximately
1700 cases, and that some incidents were so severe to the point that patient safety was not guaranteed
(Medical Product Agency, 2014) hence the need for continued internal time to time checks by the patient
safety departments in the hospitals to ensure that the infusion pumps are tested from time to time to ensure
that faulty machines are detected as soon as possible, there also has to be a well supported biomedical
department at every ICU hospital that responds t o the needs of the unit in time and which will do surveys
from time to time to ensure that the pumps are in good condition for use on patients to guarantee patient
safety.

The report noted three major areas where they had noted problems: there were software related problems
with infusion in some instances; the health care providers using the infusion pump had difficulties in
knowing how, where and when to report incidences to the competent authority; and there were low rates of
reported incidents compared to the ones observed, since individuals often had to postpone or refrain from
reporting to the authority (Medical Product Agency, 2014)where the nurses feel inadequate in training on the
use of infusion pumps and there is fear of taking responsibility for an error exist, it becomes so hard for the
staff to do self-reporting of errors committed when no one is watching, when the environment provided
gives the nurses the understanding that the effects are on patient safety and the nurse should work to ensure
the patient is safe and that should not be shameful to do, then self-reporting becomes easy where there are
proper channels in place.

The medical products agency in their recommendations(Medical Product Agency, 2014) noted that there
should be established additional requirements for infusion pump manufacturers and users so as to improve
knowledge and understanding of the use of infusion pumps, as well as to proactively improve the device to
become user friendly by also increasing user awareness and management of infusion pumps by offering
adequate and effective trainings to primary users who in this case happen to be nurses in the facilities. (U.S.
Food and Drug Administration, 2010) therefore, much emphasis should be taken to ensure that the
manufacture is involved in the training of the staff in the use of the pumps and ensure that they have an easy
interface that is easy to use by the end user, the nurses should also be willing and ready to enhance
technology in a positive way to impact on patient safety and making work easy.

A study in the Alberta health care services on patient safety improvement when using infusion pumps noted
that for effective management of risks, the software used should be applicable and easy to use, the managers
and staff that come into contact with infusion pumps should be educated and put on continuous support, the
pumps must undergo regular maintenance and repair and that nurses should be able to troubleshoot. They
also recommended that there should be procedure manuals available regarding the use of the pumps. The
nurses should be able to do independent double checks when infusing medication, adverse events should be
recorded and reported promptly (College and Association of Registered Nurses of Alberta, 2014) this should
be done in order to ensure patient safety.

It’s through the reports given by the end users that the manufacturers depend on to improve on the
experience of the users, so nurses should be in the front line to make suggestion targeting to improve the end
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user’s experience. An article by(Neil, 2017) on infusion pumps-markers looking to improve safety through
interoperability reports that US FDA (United Stated Food Drugs Authority) between 2005-2009 received
56,000 reports on adverse infusion pump events , which were more than any other medical technologically
in use, it reported that this events resulted in 710 patients deaths, during the time 87 pumps were recalled,
from the institute of medicine reported that infusion pump users alone cost the health system $ 2bn annually
. Nurses complained that infusion pumps been too complicated with interfaces that are not intuitive or easy
to use which leads to errors noted that nurses wanted pumps that are simple to use, reliable and safe to
patient.

2.5 Selecting a syringe pump to use for infusion

In a report by WHO on frequently asked questions on infusion pumps states that in order to select a safe
syringe pumps should be reliable and electrically safe, able to deliver infusion accurately and consistently
easy to set up and use , able to lock instructions, should be portable and robust, powered with both batteries
and mains, should be usable with syringes of all sizes, should be equipped with and override rapid infusion
facility, should be capable to alert when there is occlusion or time to change syringe and also able to display
the rate of infusion and volume infused (World Health Organisation (WHO), 2012) as a result, make it a
user friendly so that the nurse who handles it doesn’t take too much time to figure out what should be done
but have it easy to carry operations without problem.

3. Results

3.1 Demographic Characteristics of the Respondent

The researcher sought to find out the demographic characteristics of the respondents.

Majority of the respondents that is 59.4% (n=38) were female while the male respondents were 40.6%
(n=26) Shown on figure 2.

Gender

M raals
WFamals

Figure 1: Pie chart of gender of the respondents

Amongst male respondents, 65.4% (n=17) reported to have made Microinfusion medication administration
errors within the last six months as compared to 34.6% (n=9) who did not report any error in the past six
months.

The youngest respondent in terms of age was 31 years old while the oldest was 59 years. Mean 42, median
40, standard deviation 6.8, range 28 as shown in figure 3.
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Figure 2: Histogram of the ages of the respondents

The researcher found out that on years of experience the respondent who had a least number of years of
experience had 3 years while the one who had the highest had 36 years. Higher diploma 65.6 % (n=42),
Bachelor’s degree in nursing 31.3%(n=20), Master’s degree and above 3.1%(n=2) as shown in figure 4
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Figure 3: Bar graph on level of education

The researcher found out that among those who had Higher diploma 66.7 %( n=28) had reported

Microinfusion medication administration errors in the last six months as compared to those who had a
Bachelors degree in nursing and a masters in nursing.

Do you have any special training on Microinfusion medication

M ves
| _[E

Figure 4: Pie chart on special training on Microinfusion medication administration

As shown in figure 5 above the participants who had special training were 28.1 %( n=18) while 71.9%
(n=46) had no special training.

The study also found out that amongst those who had special trainings 66.7%( n=12) reported
Microinfusion medication administration errors in the last six months, while amongst those who had no
special training on Microinfusion medication administration it was 63%(n=29).

Prevalence of Medication Administration Errors (MAEs) in the last & months

W ves
Ere
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Figure 5: Pie chart on prevalence of medication administration errors (MAEs)

As shown above the researcher found out that in the last six months the respondents reported to have had
64.1%(n=41) MAEs while 35.9% (n=23) had no MAEs

The researcher found out that going by each respondent the one who reported the highest number of
Microinfusion administration errors in 6 months among the ones that were asked had 8 incidences while the
least had one incidence.

Table 1: Number of reported Mae’s incidences in the last 6 months

Reported MAESs 44

Never reported MAEs 20
Mean 29773
Median 2.0000
Mode 2.00
Std. Deviation 1.79778
Minimum 1.00
Maximum 8.00

Among the types of Microinfusion medication administration errors the researcher sought to find out those
respondents had made in the last 6 months type seven70.9 %( n=11) were common among the respondents.
On the type(s) of MAEs that were reported during the review period, this study established that majority of
the respondents reported more than one type of error in a 6 month period.

Table 2: Relationship between demography and prevalence of micro infusion medication error in the last
6 months

Characteristic Overall Having made a medication | P-Value
(n=64) error in the last 6 months
%(n) Yes No
Gender Male 40.6%(n=26) | 65.4%(n=17) 34.6%(n=9) | 0.324
Female 59.4%(n=38) | 61.5%(n=24) 38.5%(n=14)
Highest qualifications
Higher Diploma 65.6%(n=44) | 66.7%(n=28) 33.3%(n=14) | 0.375
BSN / Degree nurse 31.3%(n=20) | 55%(n=11) 45%(n=9)
MSN and Above 3.1%(n=2) 100%(n=2) 0
Special training on Microinfusion
medication  Yes 28.1%(n=18) | 66.7%(n=12) | 33.3%(n=6) | 0.786
No 71.9%(n=46) | 63%(n=29) 37%(n=17)
Ever made medication
administration errors (MAES) in 0=
the last 6 months Yes 64.1%(n=41)
0, =
No 35.9%(n=23)
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The study revealed that there was no statistical significant between the demographic data and the incidences
of Microinfusion medication administration errors at a P<0.05 with no significant chi square values.
Therefore, the researcher accepted the null hypothesis (HO) and rejected the alternative (H1) hence, showing
that there was another source of Microinfusion administration errors other that Demographic Characteristics
as shown in table 2.

3.2 Critical nurse competency in use of infusion pump to administration medication and micro
infusion medication administration errors in the last 6 months

Respondents who reported making prescription checks always were 29.7% (n=19) while those who were not
always making the checks 28.1% (n=18), those who reported making prescription checks often were 17.2 %
(n=11). Among those who reported not having made prescription checks they had a high number of errors at
88.9% (n=16).

On calculations of medication, those who were doing the calculations individually were 56.2% (n=36) those
who cross checked the calculations with another nurse 43.7% (n=28). Most of the respondents said that they
were taking part in preparing the infusions 76.6% (n=49) as compared with 23.5 %( n=15). Amongst those
who were not preparing the infusion medications 22 %( n=9) reported Microinfusion medication
administration errors in the last six months.

Those respondents who were checking medication with the second registered nurse before administration
were 15.6% (n=10) compared to those who confirmed 84.4% (n=54). None of the respondents said that
he/she always checks with the second registered nurse before administration of infusion medications.
Amongst those who were not making the checks with the second registered nurse before administration
87.8% (n=36) reported Microinfusion medication administration errors in the last six months compared with
12.2% (n=5) who said that they were checking quite often with the second registered nurse before
administration medications.

Most of the respondents said that they were monitoring medication infusions 71.9% (n=46) unlike 28.1%
(n=18) who said that they were not monitoring.

Table 3: Critical nurse competency in planning the use of infusion pump to administration medication

Characteristic Having made a|OR 95% CI X2 P-
medication error in value | Value
the last 6 months (df)

Yes Lower | Upper
No limit limit
Prescription checks
Seldom 16(88.9) | 2(11.1) .0 |.000 17.9 1 0.008
Quite often 9(56.3) 7(43.8) 1.1 | .073 110.1 1
Very often 3(27.3) 8(72.7) 1.4 |.019 2 1
Always 13(68.4) | 6(31.6)
Calculation of | 9(60) 6(40) 1
medication  Seldom | 9695y 4308) [*0 |0 25 |1 0.701
Quite often 5(50) 5(50) 1.0 1
veryoften | 418690y | 8308 |>° | .0
Always
Preparation of infusion | 5(83.3) 1(16.7) 0 .0 1
medications.  Seldom | 4144y | 5556) |13 1 232 |1 0.395
Quiteoften | 1n588) | 7412) |20 |3 153 |1
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Very often 22(68.8) 10(31.3)
Always
Second registered nurse | 18(66.7) | 9(33.3) 439 .029 6.6 1
checks Seldom 18(66.7) |9(333) |.752 | .054 [105 |1 0.601
Quite often 5(50) 5(50)
Very often
Monitoring during | 2(40) 3(60) 456944 | 0.0
administration Seldom 9(69.2) 4(30.8) 679.2 04 1 0252
Quiteoften | 15556) | 12(44.4) |26 1 194 |1
Very often 15(78.9) | 411 |1872 262 |1
Always

The study revealed that there was statistical significance between critical care nurses competence levels in
the use of Microinfusion pumps and administration errors at a P<0.05 with a chi square values of (0.008) on
prescription checks. Therefore, the researcher rejected the null hypothesis (HO) and accepted the alternative
(HT) hence it’s a source of Microinfusion medication administration errors as shown on table 3.

Those who were titrating the infusions and reported Microinfusion medication administration errors were
more 56.1% (n=23) unlike 43.9% n=18) who were not titrating and reported Microinfusion medication
administration errors.

Most of the respondents said that they are able to safely discontinue the infusion medication 79.7 % (n=51)
compared with 20.3% (n=13) who were not sure.

On post administration monitoring of patient, most of the respondents were monitoring 60.9% (n=39)
compared with 37.6% (n=34).

On safe disposal of administrative devices 89.1% (n=57) were always disposing the wastes while the rest
11% (n=7) were not. On supervision, most of the respondents said that there were supervision and trainings
at work place 73.4% (n=47).

Reporting and documentation for Microinfusion medication administration errors was at 17.2% (n=11),
those who did not seem to know the guidelines and the process of reporting Microinfusion medication
administration was 82.8% (n=53), those respondents who were carrying identification checks was 87.6%
(n=56) those who did not 12.5% (n=8).

Majority of the respondents were carrying out prescription checks 90.7% (n=58) while 9.3% (n=6) did not.
On checking of patient weight before drug administration those who estimated the patient weight were
84.4% (n=51) while those who confirmed 15.6% (n=13). Most of the respondents agreed that there was need
for continuous monitoring and observation during administration of infusion medications 68.8% (n=47).
Those who were not sure represented 31.3% (n=20).

The researcher found out that 56.2% (n=36) respondents reported that it was necessary to have knowledge
on the medication, the expected effects and how to manage the expected outcome before administering the
drug.

A majority of the respondents 96.8% (n=62) said that using the correct diluents can help reduce
Microinfusion medication administration errors.

Proper labelling of medication infusions in accordance to local policy was one of the major ways the
respondents reported 89% (n=57) used to reduce medication administration errors. Those respondents who
were able to identify Microinfusion medication administration errors early were the majority 82.8% (n=53).
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A higher proportion of the respondents 59.4% (n=38) said that there is need for continuous treatment of
anaphylaxis when a Microinfusion medication administration errors occur.

Table 4: Nurse Competency in the use of infusion pumps during administration of Microinfusion
medication.

Characteristics Overall | Having made a|95% C.l. |Df P-
(n=64) medication error in Value
the last 6 months for
EXP(B)
n(%o) Yes No
Monitoring post
administration
4(6.3) 0 4(100) | 0.0(0.0) 1
Seldom
20(31.3) | 12(60) 8(40) 5.5(0.0) 1 0.037
Quite often
26(40.6) | 17(65.4) 9(34.6) |0.0(0.0) 1
Very often
13(20.3) | 11(84.6) 2(15.4) | 1(0.0) 1
Always
Reporting and
documenting in case of an
error Never 30(46.9) | 17(56.7) 13(43.3) 8)9800.0(0. 1
Seldom 23(35.9) | 20(87) 3(13) 1 0.009
0.2(0.0)
Quite often 10(15.6) | 3(30) 7(70) o) 1
0.0(0
Very often 1(1.6) 1(100) 0 1
Weight check
Never 33(51.6) | 16(48.5) 17(51.5) | 0.0 1 0.019
Seldom 21(32.8) | 18(85.7) 3(14.3) [ 0.0 1
Quite often 10(15.6) | 7(70) 3(30) 0.0 1
Use of correct diluents
Never 1(1.6) 0 1(100) | 1.0(0.0) 1 0.023
Seldom 1(1.6) 1(100) 0 1.0(0.0) 1
Quite often 15(23.4) | 9(60) 6(40) 1
Very often 21(32.8) | 9(42.9) 12(57.1) 1
Always 26(40.6) | 22(84.6) 4(15.4)
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Early identification

Never 1(1.6) 0 1(100) |0.0 1

Seldom 10(15.6) | 6(60) 4(40) | 0.0 1 0022
Quite often 14(21.9) |10(71.4) | 4(28.6) | 0.0 1

Very often 21(32.8) | 18(85.7) | 3(14.3) |0.0 1

Always 18(28.1) | 7(38.9) 11(61.1) | 0.0

Communication with

multidisciplinary team

Never 11(17.2) [10(90.9) |1(9.1) |1.00.0) |1

Seldom 17(26.6) | 8(47.1) 9(52.9) | 1.0(0.0 1

Quite often 22(34.4) |20(90.9) [2(9.1) |0 1 |0.000
Very often 12(18.8) | 2(16.7) 10(83.3) | 0.3 1

Always 2(31) | 1(50) 150) | >1 1

The study revealed that there was statistical significance between critical care nurses competence levels in
the use of Microinfusion pumps and administration errors at a P<0.05 with significant chi square values of
(0.009, 0.019, 0.023, 0.022, 0.000) on reporting and documenting in case of an error, weight check, use of
correct diluents, early identification, communication with a multi disciplinary team. Therefore, the
researcher rejected the null hypothesis (HO) and accepted the alternative (H1) hence this amounts to a source
of Microinfusion medication administration errors as shown on table 4.

4. Discussion

4.1 Demographic Characteristics of the Respondents and micro infusion medication administration
errors

The higher incidence of Microinfusion medication administration errors were more among male nurses. This
is an indication that Microinfusion medication administration errors are expressed differently between sexes
though the margin was narrow. No any other publication has ever shown such a relationship. A number of
studies(Wallace, 1996; Patel and Balk, 2007; World Health Organisation (WHO), 2008; Neil, 2017;
Schutijser et al., 2018) had found strong associations between age of respondents and Microinfusion
medication administration errors as due to memory lapses but this study did not align to this findings. Any
advance in age indicates decreased incidence of Microinfusion medication administration errors. This could
have been attributed to experience that the respondent gain at work place, making them to be more careful
when discharging their duties.

4.2 Critical care nurses competency and micro infusion medication administration errors

The department had the most experienced nurses at the time of the study with most of them having
experience of more than ten years. The level of education had no direct relationship with Microinfusion
medication administration errors since majority of the respondents had a higher diploma and degree in
nursing but still more than sixty percent reported Microinfusion medication administration errors during
their practice. Those nurses who were new in the department or newly employed with little experience
higher chances of having Microinfusion medication administration errors and this result were same as those
released in a study by(Morrison et al., 1994) that indicated that new nurses with low level experience were at
increased chances of having Microinfusion medication administration errors while administering
medications.
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This study showed the need for monitor patients after drug administration always so as to be able to identify
any a deviations in dynamics and to also note the errors and therefore initiate immediate medical response to
prevent further injuries to patients. These results are consistent with studies published by(College and
Association of Registered Nurses of Alberta, 2014)

A number of studies by (Medical Product Agency, 2014) and (Edwards and Axe, 2015) have found strong
associations between reporting and documenting care provided timely and Microinfusion medication
administration errors whenever they occur. This was also evident from in this study with those respondents
who reported fewer incidences of errors being the ones who were always reporting and documenting errors
and carrying out reviews to prevent future occurrences. This can reduce cost of hospitalization and reduce
morbidity and mortality in critical care patients (Ebrahimipour et al., 2014)

Previous studies by (Moyen, Camiré and Stelfox, 2008) and (Katzung and Trevor, 2015) have emphasized
need to take weight of patients always check patient weight for drug calculations and for monitoring critical
care patients progress. This has been consistently replicated in this current study as it had a strong
association with Microinfusion medication administration errors. Those respondents who were not keen at
taking weight of patients had difficulties getting drug dosages and reported more medication errors. This
study showed that it was important to have all beds be able to take weight of patients to reduce errors.

This study also investigated the relationship between using the right diluents, having mechanisms for
reporting Micsroinfusion medication administration errors and the need for early identification. Results
indicated that these factors could predict the likelihood of having MAEs and thus can help in reducing then
and even preventing them.
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