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I
n numerous professional situations, 
nursing professionals are required to 
have a high degree of spontaneous 

problem solving, abstraction skills and 
a safe application of highly technical 
specialist knowledge.

In Addition to psychosocial stresses, 
there are also physical over loads. 
Although technology in the field of medi-
cine is accepted, there can still be resist-
ance from the nursing sector to acknowl-
edge and apply some of these techno-
logical advances.

on the other hand, the need for 
personal and social contacts of “Care 
Receivers,” in particular, due to demo-
graphic change and as the associated 
shortage of specialists, continues to 
grow, it will be more essential for the 
healing process of patients than it is 
today. It is, therefore, apparent that the 
possible use of new technologies can 
create valuable opportunities for profes-
sional care and care receivers.

Impact Cascade
Experience in the field of technology and 
nursing has shown that innovative tech-
nologies in nursing are often conceived 

without the primary involvement of 
nursing staff and miss the concrete 
need and thus either do not represent 
real support for nursing staff in prac-
tice or are not known to them or are not 
applied (Care and technology 2015).

It follows from this that possible 
potentials cannot be exploited or not 
sufficiently exploited by technologies 
and that the urgently needed addi-
tional needs for care cannot be met. 
depending on the country-specific 
health care system, the gap between 
service demand and service provision 
will widen in favour of a two-or multi-
class system, particularly in the outpa-
tient and homecare sectors.

the following description does not 
deal with the occasional use of tech-
nical equipment to support the need 
for care, but with the strategic realign-
ment of attention in the interaction of 
man-machine.

Traditional Solutions
the use of nursing innovations in the 
inpatient sector often takes place top-
down without sufficient integration of 
the experience and demand potential 

of the nursing staff. In the outpatient 
sector, the use depends on whether, 
how, or which innovations are supported 
and financed by insurance. So there are 
often so-called catalogues of equip-
ment, which promise the patients/clients 
a better or simple life. the associated 
ethical, legal and social challenges are 
of limited application. the subsequent 
user acceptance is limited.

IT2Nurse
to support nursing professionals in inpa-
tient and outpatient care, innovations in 
human-technology interaction can be 
used to improve the performance, quality 
and quality of life of patients/clients 
(imagining nursing practice 2050 2007).

What is that?
by it2nurse the author understands 
the use of technical innovations in three 
main categories:

Category 1:  assistance of quali-
f ied personnel through innovative 
technologies

In particular, transport and service 
robots (eg MiR100), lifting aids, intel-
ligent sensors for beds and emotional 
robots (eg Pepper), point of care through 
automated data transmission, etc. is 
used.
Category 2: replacement of skilled 
personnel by innovative technologies

as a replacement for quali f ied 
personnel, primary systems can be 
considered, for example, the reduc-
tion of transmission of germs through 
fully automatic systems (closed-loop in 
medication management) and UV light 
Robotic.

nurses and Cutting 
Edge Technology
summary: Modern nursing is a multi-layered field of work with increasing work density and complex-
ity, which requires a high level of competence, resilience and commitment from the nursing staff.
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Category 3: Process support/empow-
erment of patients/clients/personnel 
through innovative technologies

From exit and fall prevention to 
sensor-controlled orientation lighting, 
standing aids and balance promotion 
(My colleague the robot 2016).

Cornerstones of Successful 
Use of Technology
there are three essential prerequisites 
for the successful use of technology. 
these include the circulation of knowl-
edge, the acceptance of technology and, 
following this, proof of practical suita-
bility and effectiveness after adaptation 
of the operative work processes.

1. From knowledge transfer to knowl-
edge circulation
the original term “knowledge transfer” 
refers to a one-sided movement 
of current knowledge into practice. 
According to implementation science, 
this process does not succeed because 
on the one hand, no problem analysis is 
carried out, and on the other hand, prac-
tical knowledge is not included. the term 
“knowledge circulation” on the other 
hand, makes clear the need for equal 
interaction between stakeholders. With 
regard to the introduction of innovations, 
the application of the knowledge circu-
lation of “Knowledge triangle” (practice, 
research and education) (from Knowl-
edge Circulation to the triple helix 2015) 
enables an equal exchange of knowledge 
from different perspectives and thus a 
continuous need-based further develop-
ment of technologies in a useful applica-
tion orientation and possible acceptance.

Quo Vadis
Innovative care technologies are urgently 
needed - but take time. the selec-
tion of products on the market today 
is already almost unmanageable. the 
promises of the manufacturers surpass 
each other in terms of potential savings 
and improvements. nevertheless, real-
istically speaking it will still take a rela-
tively long time until a product from a 
pilot phase enters everyday life. the 

technology is often quickly installed, but 
complete integration usually takes much 
longer. Each institution must, therefore, 
consider very carefully whether and for 
which application it decides and how it 
uses it. the so-called digitisation check 
has proven to be helpful in the run-up to 
the event. these are offered by various 
research institutes (digitisation check 
eg Fraunhofer Institute for Software and 
systems engineering isst) or private 
providers, among others, and usually 
include models of sWot analysis, the 
business model Canvas and or design 
thinking. digitisation checks also help to 

prepare the changeover processes and to 
set the new procedures in motion. 

to ensure that the various nursing 
innovations in germany can be better 
tested for their practical suitability and 
acceptance, the Federal Ministry of 
Education and Research has launched a 
comprehensive funding initiative enti-
tled “the Future of nursing.” nursing 
experts in four so-called nursing prac-
tice Centres (ppZ-pfegepraxiszen-
trum) in hannover, Freiburg, nurem-
berg and berlin are testing innovative 
nursing technologies for practical suit-
ability, acceptance and benefits in real 

Figure 1: selection of Challenges and possible remedies by introducing patches (own representation) 

Challenges
• Lack of patient human touch 

may lead to emotional prob-
lems for the patient

• distance in nurse-patient 
Relationship

• Missing of other observations 
in patient’s body/health due to 
shortage of stay in the hospital

• Shortage of patient stay may 
cause financial problems that 
may affect the overall function 
of the hospital

• Failure in cross verification 
of remote monitoring system 
function

• Human negligence due to 
nurses psychological distress 
and burnouts by continuous 
monitoring

• Inaccuracy/errors in remote 
monitoring parameters that 
may sometime increase the 
mortality rate

• no immediate plan in case of 
remote monitoring system 
failures

• Complexity in reset nurses 
routine when needed 

• Full dependency of remote 
monitoring results

Possible Remedies
• Maintain limited and mandatory 

nurse’s visits to patients and ensure 
that every patient is personally met at 
least 2 times during their duty period

• Plan for special rounds to identify their 
psychological needs

• Documentation of other observations 
in patients’ health during the visit for 
better nursing care

• Compare critical paraments – nurses 
observation Vs Device results

• Develop and maintain an emergency 
plan during improper functioning of 
the device

• periodical checking and maintenance 
plan for the remote monitoring system

• record regular feedback at consistent 
intervals and study for improvements

• Provide the technical assistance 
round ò clock in case of device failure

• Prov ide the a l te rnat ive fac i l i-
ties (manual devices /assessment 
methods) for observation and treat-
ment in case of device failure. the 
protocol can be useful to handle this 
situation

• Revising the hospital budget may 
be helpful to maintain/improve the 
financial status
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operation (2018-2023). the aim of the 
“nursing practice Centre (ppZ-pflege-
praxiszetrum) hannover” project (ppz-
hannover.de 2019) is to set up a sustain-
able ward in which technical innovations 
are used to support nurses and improve 
patient care. the redesign will take 
place at an accident surgery ward of the 
Hannover Medical School (MHH).

Within the framework of implemen-
tation, the selection and introduction of 
technological innovation takes place in a 
participatory manner, ie together with the 
nursing staff. the practical suitability and 
effectiveness are jointly tested before 
innovations are widely applied. through 
this participatory approach, innovations 
in human-technology interaction (Mti) in 
nursing should benefit from the exper-
tise and experience of the nursing staff.

Critical Thinking
In addition to the generally accepted 
approach in  p ro jec t  and change 

management, particular attention must 
focus on the critical discussion of what 
influence the new technology imple-
mentation may have on the care philos-
ophy and working culture experienced 
in the institution and how these should 
and must be applied.

Example: Single use “Patch Appli-
cation” of non-invasive method to 
measure the vital parameters of 
cardiothoracic surgery patients.
there are different surveillance methods 
available for the post-operative patients 
in the hospital to measure the vital 
parameters. Wireless systems are widely 
used for eCg monitoring, spo2 meas-
urement and blood pressure monitoring. 
the usage of the non-invasive method 
will be helpful in preventing infection; 
complications induced by invasive 
procedure and improve patient comfort 
and safety. this patch is a single-use 
monitoring device, which can work 

continuously up to 10 days. the data is 
recorded in the device and transmitted 
through Wi-Fi/Cellular/ethernet to an 
APP Portal. As a nursing point of view, 
it will reduce the workload, can increase 
job satisfaction, help in time manage-
ment, cost reduction and balance the 
shortage of the nurses.

Challenges and Possible 
Remedies from the Nursing 
Perspectives
the following points are only a small 
selection and serve as a suggestion as 
to which side effects can occur through 
the implementation of patches and 
what considerations there might be to 
counter these. 

2. Technology Acceptance
in the context of ergonomics, so-called 
technology acceptance (taM) is defined 
as “the positive acceptance or adop-
tion of an idea, a fact or a product, and 
in the sense of active willingness  and 
not only in the sense of reactive toler-
ance.” ajzen/Fishbein describes two 
crucial variables: “perceived Usefulness” 
and “perceived ease of Use.” this can 
result in the behavioural intention and 
actual system use.

In addition to the acceptance of 
potential users, all relevant ELSI (Ethical, 
Legal and Social Implications) aspects 
must also be clarified satisfactorily.

3. Process Adaptation
technological innovations and assis-
tance systems actively interfere with 
familiar workflows and organisational 
structures. A practical added value in 
human-technology interaction can only 
succeed if the employees (users) think 
along with the work process and are 
familiar with the technical environment, 
accept it and use it.

Process adaptations can be made in 
a variety of ways. Each approach has 
its own advantages and disadvantages. 
the best known methods are: partic-
ipating observation, self-observation, 
document analysis workshop, interview 
or electronic workflow presentation. 

 Figure 2. technological acceptance Model based on ajzen/Fishbein

External 
Variables 

Perceived
Usefulness

(U) Attitude 
Toward

Using (A)

Behavioural
Intention to 

Use (BI)Perceived
Ease of Use

(E)

Actual 
System Use

•  Which technologies/scenarios are suitable and where should 
       they be applied?
• Which technology is pursued with which goal?
• What are the effects of the technology introduction on the company      
 and the employees/recipients?

•  What steps need to be taken to implement it?
•  How can employees and stakeholders be involved at an early stage?
•  Will training offers of technical competence in further education 
       and training?

Planning

Implementation

Stabilisation

Evaluation

•  How can success be implemented in the long term?
•  Which structural and procedural adjustments have to be made?

•  How successful was the change process?
•  What can be gained from the implementation process for future     
       technology introductions are learned?

Figure 3. Key points for technology implementation (own illustration)
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Key points

•	 Many in the nursing sector are resistant to 
understanding and using new technology

•	 As the shortage of health specialists grows, 
technology can create valuable opportunities 
within the nursing sector

•	 new technologies are often developed without 
any consultation with the nursing sector 

•	 new technology often doesn’t address the core 
needs 

•	 The gap between service demand and service 
provision will widen particularly in the outpatient 
and homecare sectors

•	 Introducing new technology in the inpatient 
sector often takes place top-down without suffi-
cient training for the nursing staff 

•	 In the outpatient sector, the use of technology 
usually depends on if it’s supported and financed 
by insurance 

•	 A lot of equipment, which promises better care, 
cannot be used through lack of training

•	 Before developing new technology, it is essential 
to work with the nursing sector to address their 
requirements jointly

•	 When introducing technology, the focus must be 
on the benefits and how they will be applied.  

•	 The most effective training is through 
workshops, interviews or electronic workflow 
presentation

Summary
to increase potential through the use of technological 
innovations, it is necessary to create basic strategic 
prerequisites in the long term and to deal with the topic 
in greater depth. technical interventions to support the 
nursing profession and a measurable improvement in 
the quality of the services offered for Care receivers 
have not yet been sufficiently and effectively used. the 
suggestions and impulses listed above are intended to 
encourage people to counter them. 
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