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Background: To use advanced medical technologies (AMTs) correctly and safely requires both specialist knowl-
edge and skills, and an awareness of risks and how those can be minimized. Reporting safety concerns about
AMTs in home care can contribute to an improved quality of care. The extent to which a health care organization
has integrated the reporting, evaluation and learning from incidents is a key element of that organization’s
patient safety culture.

Objectives: To explore nurses’ experiences regarding the education followed in the use of AMTs in the home
setting, and their organizations’ systems of reporting.

Design: Descriptive cross-sectional design.

Methods: 209 home care nurses from across the Netherlands who worked with infusion therapy, parenteral
nutrition and/or morphine pumps responded to the online questionnaire between July 2018 and February 2019.
The analysis of the data was mainly descriptive.

Results: Educational interventions that are most often used to learn how to use AMTs were, as an average over the
three AMTs, instruction by a nurse (71%), practical training in the required skills (71%) and acquiring infor-
mation to increase theoretical knowledge (69%). Considerable attention is paid to patient safety (88%) and the
home setting (89%). However, a substantial proportion of the nurses (up to 29%) use AMTs even though they had
not been tested on their skills. 95% of the respondents were well acquainted with the incident reporting protocol
of their organization, but only 49% received structural or regular feedback on any actions taken as a result of
event reporting.

Conclusions: This study revealed aspects of nurses’ education that imply risk factors for patient safety. Practical
training is not always given, additional or retraining is often voluntary, and the required skills are not always
tested. However, the results show that nurses do have a good awareness of patient safety. Incidents are mainly
discussed within the team, but less at the organizational level.

1. Introduction

Developments in and the increased use of advanced medical tech-
nologies (AMTs) in the setting of the home have led to various and
increasingly complex educational challenges within the nursing domain
(McGrath and Higgins, 2006; Shin et al., 2006). To use AMTs correctly
and safely requires both specialist knowledge and skills, and an
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awareness of risks and how those can be minimized. This can be ach-
ieved through educational interventions tailored to the device, educa-
tion about the risks and how to deal with them (Fex et al., 2012; Porte
et al., 2018). For the purpose of this study, we use the definition of AMTs
as ‘devices that are life-supporting or life-sustaining in their application,
or their use is of substantial importance in preventing impairment of
human health, or their use prevents a potential unreasonable risk of
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illness or injury’ (APSF, 2016).

Several studies have shown that educational interventions in
learning how to use medical devices properly and safely are both
essential and effective (Keller et al., 2017; Shukla and Muthal, 2017).
Although educational interventions are effective, at least in the short-
term, continual systematic training, periodical intervention reinforce-
ment and assessment are necessary after formal education has been
completed (Ewertsson et al., 2015; Forsberg and Engstrom, 2018).
Medical devices are continually developing and therefore an approach
of lifelong learning is essential among professionals who use such
technologies (Keller, 2010). In nursing, learning also relates to active
reflection about existing situations and concrete actions have to be taken
to generalize knowledge and skills. Experiential learning, according to
Kolb’s learning cycle, applies to a process of having a concrete experi-
ence grounded in practice, reflective observation about the experience,
learning from the experience through abstract conceptualisation and
active experimentation of what has been learned (Kolb, 1984).

From the 1990s, frequently identified methods of learning how to use
a medical device were trial and error (self taught), learning by watching
a video or slide tapes, training on-the-job or receiving instruction from
another staff nurse (McConnell and Hilbig, 2000). Other forms of
learning used over time include instructions by manufacturers, user
manuals, and simulations (Fu et al., 2012; Gaba, 2004). New technolo-
gies to improve and extend learning in healthcare include web-based
instruction, apps and social media (Bullock and Webb, 2015). An
emerging educational technology in training in the use of medical de-
vices is that of virtual reality simulation (Lino et al., 2016). The benefits
of virtual simulation are, for example, that it offers a cost-effective
approach to providing students with sufficient preparatory informa-
tion to improve their knowledge and skills, and allowing practice in
dealing with incidents in a safe environment, including allowing the
trainee to make mistakes (Foronda et al., 2017; Kay et al., 2018).

A study conducted by Porte et al. (2018) in hospitals showed that as
the risks in the use of medical devices increase, the frequency and type of
training and examination are also increased and are also more extensive.
Regarding high-risk devices, 69% of the staff in the study followed
practical training in the necessary skills, 38% received education based
on theoretical knowledge, 15% read the manual but 4% of the staff who
use high-risk devices had received no education or training. Compared
to hospital care, home environmental factors also affect device use (Fu
etal., 2012; Keller et al., 2017). However, nursing education emphasizes
hospital-based care and nursing students typically have little experience
of home care (Mason, 2016). Home care nurses request more training on
the various medical devices that they use in the home, because they do
not always have the opportunity to develop sufficient skills with all
devices they come across in daily practice (Hilbers et al., 2013; Munck
etal., 2011). It is argued that information about safety aspects regarding
the use of the devices in home care should be included in training (Fu
et al., 2012; Keller, 2010).

Reporting safety concerns regarding AMTs can help bring about an
improved quality of care. Most healthcare workers in hospitals are
familiar with the incident reporting system of their organization (Evans
et al.,, 2006; Mahajan, 2010). However, there are some factors that
impede professionals from reporting incidents especially those involving
the use of medical devices. Users do not always recognize an event as an
incident; they may lack the time to report or be uncertain about whether
an event must be reported and there may be liability concerns or a fear of
punishment (Ewertsson et al., 2015; Leape, 2002). Even though
receiving feedback as a result of the reports is a factor that positively
influences the reporting of events, usually no structural feedback is
given by the organization (Evans et al., 2006).

The extent to which a health care organization has integrated its
reporting, evaluation and learning from incidents is a key part of its
patient safety culture (VMSzorg, n.d.). Dutch hospitals use the ‘Instru-
ment voor Zelfevaluatie Patiéntveiligheidscultuur’ (IZEP), an instru-
ment for the self-evaluation of the patient safety culture, to determine
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their positions on the ‘culture ladder’ on several dimensions. One
dimension that can be scored on is ‘reporting, evaluating and learning
from incidents’. Having insight into which rung of the ladder the orga-
nization is on offers opportunities for further improvement of patient
safety (see Fig. 1).

This study is part of a more comprehensive research project into
patient safety. The education and training of nurses, learning from
concrete experiences and learning from incidents are essential parts of
knowledge management in order to improve patient safety and therefore
the quality of care. It concerns a process of life-long learning and the
recurring education of professional nurses. Like in hospitals, home care
organizations are increasingly paying attention to patient safety and the
vital contribution of educational interventions. However, a review
conducted by ten Haken et al. (2018) revealed a scientific gap regarding
the perspective of home care nurses in this area. Much research has been
done into the effects of education and training on patient safety, but to
the best knowledge of the authors little is yet known about how safety is
treated in education in relation to specifically home care. Therefore, the
following research questions were addressed from the perception of
nurses:

e What educational interventions did the nurses receive in the use of
advanced medical technologies in home settings?

e To what extent did those educational interventions focus on
incidents?

e To what extent were those educational interventions adequate to
support the safe use of advanced medical technologies in home
settings?

e What do nurses in home care know about their organizations’ sys-
tems for reporting incidents?

2. Methods
2.1. Design

A descriptive cross-sectional design was used, following a quantita-
tive approach. The study is part of a more comprehensive research
project into the safe use of AMTs in home care, which includes two
studies conducted among the same group of nurses. Both studies con-
cerned three AMTs that are often used in home care: infusion therapy,
parenteral nutrition and morphine pumps. The other study focused on
identifying, reporting and actions taken following incidents in daily
practice involving the use of these AMTs by home care nurses, and the
effects on patient outcomes (ten Haken et al., 2020). The present study
explored the perspectives of the nurses in using the technologies in home
care in terms of educational interventions and patient safety. For the
purpose of this study, ‘education’ will be used as an overarching term for
all learning activities engaged in by the respondents and the term
‘incident’ to include ‘adverse event’ and ‘near-miss’.

2.2. Participants

Purposive sampling was used for the selection of organizations,
while for the selection of nurses within the organizations survey sam-
pling was used. Home care organizations were selected from both urban
and rural settings, in various regions across the Netherlands, and that
employed specialized and general nursing teams using AMTs. Partici-
pants were recruited by email and phone, and provided with informa-
tion about the study in a digital information letter. All home care teams
that were willing to participate were asked if they were eligible for in-
clusion, i.e. if their nurses work with at least one of the technologies
infusion therapy, parenteral nutrition or morphine pump, regardless of
how frequently. They were also asked about their degree of specializa-
tion in the use of these particular AMTs. However, participation of in-
dividual nurses was on a voluntary basis and the number of participants
per team varied. After the initial recruitment, a total of 340 nurses
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Fig. 1. Culture ladder in IZEP (VMSzorg, n
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learning takes place.
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do not want any hassle but want to get back
to work as quickly as possible.

2Although there are formal agreements in
place covering the reporting of incidents,
healthcare professionals are reluctant to
report incidents, neither are they stimulated
to do so.

In the main, only serious incidents are re-
ported but there is rarely any feedback on a
report.

Serious incidents temporarily put patient
safety on the agenda. An improvement is
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lowed for long.
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registering the number of reports.

report all types of incidents.

The incidents are discussed at a department
level. The emphasis is more on analyzing
and less on seeking improvement.
Management is primarily interested in

“Most healthcare professionals report almost all types of incidents. Many incidents without harm to the patient are also reported.

The incidents are discussed at a department level. Improvements are introduced with the aim of preventing recurrence.

Improvements are actively sought to prevent the incidents reported (both within and outside of our own department) in the future. Patients are typically involved.
SHealthcare professionals are aware of their responsibilities and report all incidents to help prevent recurrence.

They provide quick and targeted feedback on the reported incidents. Improvements are fed back and monitored.

All those involved in the care process are constantly alert to risks, make improvements and share good practice with the rest of the organization.

expressed interest in participating in the study.

2.3. Data collection

A questionnaire was developed that contained general questions
about the respondent, such as age and gender. It included also more
specific items related to educational interventions that participants had
received in the use of AMTs in the home, forms of testing and their self-
perceived competence in using AMTs in the home in a patient-safe way.
Most questions followed a multiple-choice format, but for some multiple
answers were possible. Categories of answers are based on the literature
(see the Introduction) and were verified in interviews with two expert
home care nurses. The survey was piloted with a team of home care
nurses and subsequently improved to increase its efficacy. The adjust-
ments were mainly to wordings and, to a lesser extent, to the order of the
questions.

The period of data collection was from July 2018 until February
2019. The questionnaire was distributed by email as a link to an online
survey over the internet using the Qualtics software. A reminder mes-
sage was sent after a few weeks to help increase the response rate.

2.4. Ethical considerations

According to the policy activities that constitute research at the
University of Twente, this work met the criteria for operational
improvement activities exempt from ethics review and data protection
rules were followed accordingly. The study was deemed an improve-
ment activity in professional practice and not as research on human
subjects. Nurses were informed in advance via email about what
participation would entail. They could then decide whether or not to
participate. Questionnaire responses were strictly anonymous to ensure
nurses’ privacy. Data cannot be traced back to individual respondents or

organizations.
2.5. Data analysis

Data were analyzed using descriptive statistics to characterise re-
spondents’ profiles. This includes mean values and standard deviations
for the continuous and categorical variables, and using proportions for
categorical and ordinal variables. Frequencies and percentages of re-
sponses were calculated for respondents’ experiences. Where applicable,
responses to the items on the questionnaire were grouped into positive
categories (e.g. ‘very competent’ and ‘sufficiently competent’) and into
negative categories (e.g. ‘insufficiently competent’ and ‘very incompe-
tent’). Missing data were excluded on a question-by-question basis. All
analyses in the study were conducted using the IBM SPSS for Windows,
Version 24.0 statistical software package.

3. Results
3.1. Respondent characteristics

A total of 209 home care nurses completed the online questionnaire,
which corresponds to a response rate of 61%. Table 1 provides an
overview of the respondent characteristics. Most respondents had a
bachelor degree as their highest education completed in nursing. Edu-
cation ‘other” was mainly described as a ‘MGZ-course (maatschappelijke
gezondheidszorg)’: a course in social health care at the level of higher
education. Further education or specialist training cited by the re-
spondents mainly involved CCU/IC (critical care unit/intensive care),
wound care, medical technical skills in nursing, palliative care, dialysis,
oncology and management.
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Table 1
Respondent characteristics (total n = 209).
Age mean (SD) (n=207) 46.1 years
(11.49)

Gender % (n=207)
Female 91% (188)
Male 9% (19)
Highest completed education in nursing (Dutch titles in brackets) %
(n=205)

Bachelor of Nursing (HBO-V) 44% (90)
Secondary vocational education (MBO-V) 20% (41)
In-service education (in-service) 30% (61)
Other education 6% (13)
Employment status in FTE mean (SD) (n=208) 0.7 FTE (0.2)

Situation most applicable to their work % (n=205)
A. A specialized nurse who performs specific care tasks for
patients at home using advanced medical technologies
B. A nurse who usually performs various care tasks for patients at
home, including the care using advanced medical technologies if
necessary

62% (127)

38% (78)

3.2. Experiences with and education about infusion therapy

Most respondents (81%; n = 169) had more than two years of
practical experience in inpatient and/or outpatient care in the use of
infusion therapy (see Table 2), and a majority (62%) use infusion ther-
apy during (almost) every shift (see Table 3). Nurses who use infusion
therapy had received some form of education in 97% of the cases.
Educational interventions followed are presented in Fig. 2. About a
quarter of the respondents have received other forms of education,
including e-learning, courses from the ‘KMBV educational institution
(Kwaliteitsbevordering voor Management en Bestuur van Verzorging-
shuizen)’, skills lab, attending congresses and experience in daily
practice.

86% of the respondents believed that during their education or
training, sufficient attention was paid to patient safety, risks or incidents
regarding the use of infusion therapy and about the same proportion
think that sufficient specific attention was paid to using the device
concerned in the home setting. However, 14% of the nurses believed
that insufficient attention is paid to safety aspects and the home envi-
ronment. Almost all respondents (99%) have followed retraining or
additional training; the various ways are shown in Fig. 3 and the most
common way (72%) is periodically, whereby participation is mandated
by the organization.

According to the respondents, in 82% of the cases their skills related
to the use of infusion therapy are tested but in 18% of the cases they are
not. Fig. 4 presents the various methods used for testing nurses’ skills.
Other test forms mentioned are assessment in a skills lab, peer review
and testing by the KMVB. Almost all respondents (94%) considered
themselves to be sufficiently competent (including 62% very compe-
tent), to use infusion therapy in a patient-safe way in home care.
However, 6% of the respondents still use these technologies while
considering themselves to be insufficiently competent.

Table 2
Years of experience in total (inpatient and outpatient care) with the use of the
technology.

Years of experience in total Technology
i tient and outpatient
S;IS lentand outpatien Infusion Parenteral Morphine
therapy n (%) nutrition n (%) pumps n (%)
>2 years 169 (81) 161 (78) 173 (83)
1-2 years 11 (6) 14 (7) 16 (8)
6-12 months 8(4) 6 (3) 11 (5)
<6 months 7 (3) 4(2) 7 (3)
Never used it 13 (6) 22 (10) 1)
Total 208 (100) 207 (100) 208 (100)

Table 3
Frequency on average in the use of the technology in home care.
Frequency on average in Technology
the use in home care R 3
Infusion Parenteral Morphine
therapy n (%) nutrition n (%) pumps n (%)
(Almost) daily/(almost) 129 (62) 105 (50) 115 (55)
every shift
A few times a month 12 (6) 31 (15) 33 (16)
A few times every 6 12 (6) 10 (5) 31 (15)
months
A few times a year 20 (10) 15 (7) 21 (10)
Less than once a year 16 (7) 16 (8) 5(3)
Never used it 19 (9) 31(15) 3()
Total 208 (100) 208 (100) 208 (100)

3.3. Experiences with and education about parenteral nutrition

More than three-quarters of the participants (78%; n = 161) had
more than two years’ experience in using devices involving parenteral
nutrition in inpatient and/or outpatient care (see Table 2). Half of the
respondents (50%) use devices for parenteral nutrition during (almost)
every shift in home care (see Table 3). Of the respondents who use these
devices in home care, 89% have received some form of education in the
use of these technologies. At the same time, 11% of the nurses use these
devices without having received any form of education. Fig. 2 presents
the various educational interventions followed in the use of parenteral
nutrition. A small proportion indicated that they have followed ‘other’
forms of education, such as KMBV-courses, e-learning and in-service
training within the organization.

88% of the surveyed home care nurses were positive about the
attention paid during education to patient safety, risks or incidents
during the use of devices for parenteral nutrition. A similar outcome
(87%) can be seen regarding the attention paid to the specific situation
of the home during education. However, 12% of the nurses thought that
in education insufficient attention is paid to safety aspects and 13% to
aspects of the home setting. Almost all nurses surveyed (98%) have
followed some form of retraining or additional training (see Fig. 3) and
in two-third of the cases this is periodically, whereby participation is
mandated by the organization. Other forms of extra education
mentioned are keeping up with the professional literature and annual
symposia presented by device manufacturers.

In about three-quarters (77%) of the cases, skills in the use of
parenteral nutrition are tested whereas in about a quarter of the cases
they are not. Testing methods used are shown in Fig. 4. Other forms of
testing that have been mentioned are peer review and a KMVB-course.
Nurses who use parenteral nutrition in home care practice consider
themselves competent (95%; including 48% ‘very competent’). How-
ever, 5% considered themselves as insufficiently competent in using
these technologies.

3.4. Experiences with and education about morphine pumps

When asked how many years of experience they have in using
morphine pumps in inpatient and/or outpatient care, 83% (n = 173) of
the respondents answered ‘more than two years’ (see Table 2). More
than half of the respondents (55%) use morphine pumps during (almost)
every shift (see Table 3). Of the nurses who use morphine pumps in
home care, 96% have received some form of education but 4% have not.
Forms of education followed can be found in Fig. 2. Educational in-
terventions in the category ‘other’ are reported to be ‘peer training by
expert colleagues’, ‘we have to follow the rules and protocols’, ‘a KMVB-
course’ or ‘symposia’.

During education, according to 90% of the surveyed nurses, suffi-
cient attention was paid to patient safety, risks or incidents during the
use of morphine pumps (of which 46% indicated ‘ample attention’).
93% of the respondents think that, during education, sufficient attention
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Fig. 2. Educational interventions followed by nurses in the use of the AMTs (multiple answers possible).

Periodically according to a determined cycle,
participation from the organisation is mandatory

Periodically according to a determined cycle,
participation from the organisation is voluntarily

Occasionally, participation from the organisation is
mandatory

Occasionally, participation from the organisation is
voluntarily

| don't follow any additional or retraining

Other 7%
8%

0% 10% 20% 30% 40% 50% 60% 70% 80%

B Infusion therapy (n=183) O Parenteral nutrition (n=157) @ Morphine pumps (n=194)

Fig. 3. Ways in which the respondents follow retraining or additional training.

was paid to the use of morphine pumps in the home setting (including
55% ‘ample attention’). However, 7% of the nurses say that insufficient
attention was paid to the specific setting of the home. 94% of the re-
spondents follow additional or retraining in the use of morphine pumps.
Over half of the respondents (56%) stated that they follow additional or
retraining periodically, whereas participation is mandated by the or-
ganization. Other extra education, as followed by 8% of the morphine
pump users, typically only occurs when a new type of pump is intro-
duced, as necessary or self-education through reading and practising
relevant new techniques.

A majority (71%) of the nurses who use morphine pumps in home
care stated that their skills are tested, but a significant minority (29%)
said they are not. Forms of testing used are shown in Fig. 4. ‘Other’
testing methods are mainly peer review, KMBV-certification, e-learning
or by using an app. Home care nurses who use morphine pumps in home
care considered themselves in over 96% of the cases to be competent in
the safe use of such devices in this setting (including 60% ‘very
competent’) but 4% considered that they are insufficiently competent.

3.5. Reporting incidents within the organization

Almost all respondents (95%; n = 196) are familiar with the incident
reporting protocol used within their organization and know how to
formally report incidents; 4% of the nurses know that there is a protocol
for incident reporting but do not know what it contains and 1% are
unaware of any protocol. Most (85%) do not experience factors
impeding the reporting of the incidents. However, if they do, 48% say
that they do not have sufficient time, 29% do not know whether it is
worth reporting an event, 10% do not report because they do not know
what the liability for the organization might be and 7% fear sanctions or
punishment. No one mentioned ‘don’t know how to report the incident’
as an obstacle to reporting. 61% of the home care nurses mentioned
other obstacles to reporting incidents, such as a user unfriendly and
time-consuming reporting system, loyalty towards a colleague, that
reporting incidents is not yet part of the team culture, an uncomfortable
feeling at exposing mistakes, no feedback on any report and the notion
that it makes more sense to discuss incidents within the team.
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Fig. 4. Methods used for testing the competence in the use of AMTs by nurses (multiple answers possible).

On the question of whether they receive feedback about what actions
have been taken as a result of incident reports, including reports by
others, 32% of the nurses say that this happens in a structural way, 17%
experience that this happens regularly but not structurally and 28%
think that this happens only occasionally. Nearly a quarter (23%) say
that receiving feedback about actions on reported adverse events
(almost) never happens. If respondents do receive feedback, 67% say
that this is done through discussion in their teams, 21% receive a per-
sonal message, 11% receive the information through messages on the
intranet, 10% through annual reports by the management and 5%
through newsletters. 17% of the respondents indicated that they receive
feedback via other information modalities, such as only when you ask
for it, via a system in which you can read the information, via a
colleague, some don’t know how feedback takes place and a substantial
proportion say that they do not receive any feedback at all.

The respondents were asked which situation is most applicable to the
patient safety culture within their individual organizations regarding
reporting, evaluating and learning from incidents. More than half of the
surveyed nurses (56%) identified their organization as ‘proactive’. In
20% of the cases, the nurses describe their organization as ‘progressive’,
whereas 13% of the respondents see the patient safety culture of their
organization as ‘reactive’, 11% of the respondents term their organiza-
tion ‘calculating’, and 1% think that the organization has a ‘denying’
nature.

4. Discussion

The results demonstrate that nurses use a variety of educational in-
terventions to acquire knowledge and develop skills regarding the use of
AMTs. The most commonly used methods are instruction by a nurse,
training in the required skills, learning information to gain theoretical
knowledge and reading the product manual. New digital educational
forms, such as instruction by video or online and e-learning, are already
being used. Regarding parenteral nutrition, it is remarkable that a
considerable percentage of the nurses use these technologies in home
care without having received any form of education in this. The pro-
portion of nurses who use the AMTs but have not been tested ranges
from 18% to 29%. This means that there can be no certainty that they
have sufficient skills to use the technologies in a patient-safe way.

Respondents are positive about the attention paid to patient safety,
risks or incidents with the technology during the education they have
followed. A proportion of 86-91% of the nurses considers the degree of
attention as sufficient or more than sufficient. However, there is still a
substantial percentage who think that too little attention has been paid

to this aspect. Considering retraining or additional training, there is a
substantial proportion of respondents, especially in relation to morphine
pumps, who participate only occasionally, on a voluntary basis or not at
all. This must be considered as a serious risk factor, since many nurses
may not have adequate skills to use AMTs in ways that are safe for
patients.

There is a substantial proportion (7-14%) who believe that during
education the degree of attention paid to the setting of the home was
insufficient. It is noteworthy that the percentage of dissatisfied re-
spondents who use infusion therapy and parenteral nutrition is twice as
high as for morphine pumps. Furthermore, although most of the nurses
see themselves as competent in the safe use of the technologies in the
setting of the home, 4-6% use these AMTs while considering themselves
insufficiently competent. This clearly implies patient safety risks. An
earlier study within this research project into the safe use of AMTs in
home care identified that, on average for the three AMTs, in 2.4% of
patient contacts an incident occurred (adverse events and near misses)
and that 40% of those adverse events resulted in mild to severe harm to
the patient (ten Haken et al., 2020). That data were used to alert the
participating organizations to the clear patient safety risks. It is now
recommended that the management of home care organizations (1)
recognize quality circles at various levels of their organization; and (2)
be aware of existing informal mechanisms for mitigating safety risks.

Most respondents are familiar with their organizations’ protocols
and know how to report incidents according to their local protocols.
However, a small proportion still experience obstacles to reporting such
events. As a lack of time and user-unfriendly reporting systems are major
impediments to reporting incidents, it is recommended that investments
are made in systems that will help make formal reporting easier and less
time-consuming. These would preferably be systems that provide
structural feedback on the actions taken as a result of reported incidents.
At the same time, it is concluded that nurses in home care certainly pay
attention to patient safety. The results show that two-thirds of the re-
spondents discuss incidents within their team. The score on the ladder
regarding patient safety culture also shows that three-quarters of the
home care organizations in which the nurses work are seen as proactive
or progressive regarding reporting, evaluating and learning from in-
cidents. This score corresponds to the experiences of the same group of
nurses that incidents are discussed within their teams (ten Haken et al.,
2020). However, the current study shows that, at the organizational
level, formal feedback on the reported incidents is rare.

This study explored the perspectives and experiences of nurses
working in home care. Our findings are broadly in line with the results of
studies highlighting the experiences of healthcare professionals working
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in inpatient care. In the footsteps of hospital nurses (Ewertsson et al.,
2015), home care nurses consider their nursing education as a mainly
sufficient preparation for handling AMTs and most see themselves as
competent to use these devices in their work setting. As found in the
study by Porte et al. (2018) conducted in Dutch hospitals, the home care
nurses in our study had received practical training in the skills necessary
for the use of AMTs, but more frequently education was based on
theoretical knowledge and reading the product manual. The percentage
of health care professionals who use high and medium risk AMTs but
without education or training is 1-2% in hospitals (Porte et al., 2018),
and in our study in home care organizations 3-4% for infusion therapy
and morphine pumps, and 11% for parenteral nutrition.

Most home care nurses are familiar with the incident reporting sys-
tem of their organizations, as are most other healthcare workers (Evans
et al., 2006; Mahajan, 2010). In home care, nurses experience similar
impeding factors to reporting incidents as those faced by other health-
care professionals (Ewertsson et al., 2015; Leape, 2002). However,
contrary to an earlier study (Evans et al., 2006), the results of our study
show that home care nurses receive - to some extent - structural feedback
from their organizations on the actions taken as a result of reported
incidents.

This study is part of a larger research project into patient safety
involving the same group of respondents. A remarkable outcome is that,
although a large majority of the nurses (85%) do not experience
impeding factors in reporting incidents and almost all (95%) are familiar
with their organization’s protocol, only 16% of all incidents were
formally reported according to each organization’s protocol (ten Haken
et al., 2020). More research is needed into why nurses not experiencing
impeding factors nevertheless do not formally report incidents. It is also
strongly recommended that home care organizations and schools of
nursing incorporate the results of this study within their policy
regarding the education of nurses, especially on using Safety II tech-
niques in home care settings.

4.1. Strengths and limitations

This study yielded valuable knowledge about the education of home
care nurses regarding their use of AMTs. The sample taken largely in-
dicates representativeness of the national picture of home care in the
Netherlands. Furthermore, the findings are expected to be valid for other
advanced industrialized countries. The overall response rate suggests
the interest of home care nurses in the subject of this study. Almost all
the questionnaires were fully completed and the respondents provided
ample additional information where requested. This study does justice
to the position of nurses in their use of AMTs in home care by investi-
gating the subject from their perspective, and thereby it narrows the
scientific gap in this research field. To the best knowledge of the authors,
this is one of the first studies that examines nurses’ education in the use
of AMTs in home care in relation to patient safety. This study has clar-
ified several learning experiences of nurses in the use of AMTs that we
consider of great importance for nursing education in general and the
training of home care nurses in particular as part of the process of life-
long learning.

However, this study has also a number of limitations. Participation
by respondents was on a voluntary basis, so does not represent a truly
random sample. Nurses with a special interest in the subject or with
certain experiences that they want to share might have been more
willing to participate in the study, which may have biased the results.
Although the overall response rate was relatively high, the sample was
too small to perform statistically significant calculations on certain un-
derlying categories. Finally, the questionnaire has a subjective dimen-
sion; for example, with regard to which nurses see themselves as
competent to use the AMTs in a safe way in the home setting. Consid-
ering test results would give a more objective picture of their skills.
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5. Conclusions

This research adds to the body of knowledge about the various as-
pects of nurses’ education in the use of AMTs in home care in regard to
patient safety. The results emphasize the importance of considering
patient safety during the education and training of nurses, and also the
specific the setting of the home. The profession of nurse implies a pro-
cess of lifelong learning, involving recurring education and additional
training. The study also reveals several aspects of education that impact
on patient safety risks, such as that training in skills has not always been
received by nurses, additional or retraining is often on a voluntary basis
and skills are not always tested. However, the results show that nurses
have a good awareness of patient safety. Incidents are mainly discussed
within the team, but less at the level of the organization. Organizations
must move towards a situation in which safety is even more integral to
everything they do, particularly with regard to the formal reporting of
incidents and the provision of feedback on such events at the organi-
zational level.
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