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Abstract

Technology management is a key issue for innovation and quality in health care sector, which, in turn, implies effectiveness
and safety considerations. It is valuable, to explore the influence of technology to safety management and quality in health
environment, and so to dig into what topics arise from this relationship. The purpose of this study is to explore the relevance
of Health Technology Management to safety and quality in health organizations from health professional’s perceptions and

scientific evolution perspectives.

Methodology and Theoretical Orientation: An exploratory based qualitative study was conducted. A semi-structured
interview was administered to health professionals with professional and academic experience in clinical settings in Matanzas
territory. There were selected the main issues raised from professional’s opinions. Additionally, there was examined the
scientific development of this subject by means of a review of research documents published in Sciencedirect and Scielo

databases.

Findings: Main views were similar as to technology use, assessment and innovation impact on human errors, how they may
condition clinical and therapeutic practices, health recovery as well as a risky care environment for patients and personnel.

Conclusion & Significance: It is confirmed the importance of health technology management to safety and quality of health
care as well as research.
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L J
Introduction means the combination of educational technologies for
promotion and diseases prevention; the efficient and creative

Health technologies and medical equipment are use and management of biomedical technologies together
considered essential factors for prevention, diagnosis, with the continuous improvement of health techniques and
treatment and health rehabilitation [1]. procedures based on systematic professional updating and

the whole research cycle [2].
Management and innovation of those technologies

should be addressed through an integral approach; that Providing a safe environment for patient is an
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important goal for proper health technology management.
Cometto MC, et al. [3] they refer that patient safety implies
the combination of standards, procedures, devices and
methods which are based on research evidence, and they
are aimed to minimize risks and adverse events. It also
includes diagnostic and therapeutic practices, nursing care
and environment measures, organizational performance,
employee’s competences and maintenance.

According to a report from World Health Organization
(WHO) on quality of care and patient safety, points out that
complex combination of technology, processes and human
interactions may be of higher benefits on one hand but on the
other it may generate an inevitable risk of adverse events [4].

While Cometto MC, et al. [3] assumed that patient
safety comprehends organizational, clinical and personnel
associated factors and involves various actors and specialties;
for WHO [4] it not only depends on processes and human
interactions but also on technology integration and effects,
benefits and adverse events assessment.

Adverse events and medical errors are the main focus
of patient safety research which, as stated by Frize, et al.
[5] remains an unsolved issue in hospital settings; and is
remarked by increasing technological progress.

Boivin, et al. [6] referred that the most relevant factors
to analyze in technology evaluation are those associated to
patient and health personnel. Hence safety it is a concept
to take into account ever since the design of systems and
methodologies for technology assessment and management.

Health technology management, and particularly
technology assessment is assumed as a priority for Cuban
Health System; and safety is a key component within hospital
accreditation standards. These two connected themes are
included in various Research Technology and Innovation
national programs that were established between 2015 y
2016 [7].

This work aims to explore the relevance of Health
Technology Management for safety and quality in health care.

Methodology

It was designed a descriptive and exploratory research;
health technology management, safety and quality of health
care were the variables under study. The strategy adopted
was as follows:

a) It was established a semi-structured interview with the
following questions:
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What influence do you consider that health technology
has on health environment safety?; According to your
experience, what factors are essential in technology and
safety relation?; What are the challenges that health
technology management faces in assuring a better care
environment?

b) The interview was administered to professionals from
three health specialties (medicine, nursing and health
technology); these specialists are related to both clinical
and care and academic settings.

c) There were identified the main variables pointed out by
interviewees about health technology management, and
its influence on safety and quality of care

d) It was assessed the scientific relevance of such topics
based on publications analysis. For that purpose it was
established a search on Scielo y Sciencedirect databases
that was filtered by location of the terms abstract, title or
keywords; limit of year or type of document was set. The
selected documents were processed with the support of
Endnote bibliographic manager and VOsViewer software
for co-word analysis.

Results

Table 1 showed specialists’ perceptions according to the
three main questions of the interview, the influence of health
technology on patient safety and quality of care, the main
factors conditioning this influence and the challenges to face
in this context.

The most relevant variables that were identified in the
interviews turned to be: safety; human error; adverse event;
risks, quality; health technology assessment; technology use;
innovation; performance; skills and knowledge. Meanwhile
safety was particularly centered in patient safety.

Thanks to this terms search, there were initially
recovered 895 papers; when eliminating duplicates, the
list was reduced to 840 documents and finally there were
selected 77 documents (29 from Scielo and 48 from Science
direct database). The selection of papers depended on
direct relation to the current study and it was supported by
comprehensive analysis of abstract and key words.

Table 2 compiled the common variables extracted from
interviews and its presence in research documents on health
technology management, health assessment and patient
safety.
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Specialist/ Professional
background

Perceptions

Medical doctor specialized in
Surgery Professional experience:
24 years; Researcher of an
innovation project on evaluation
of techniques and procedures
for minimum access surgery.
Surgeon of a clinical and surgical
hospital

Influence: Technology acquisition in Cuba is mainly conditioned by obtained benefits for
patient’s health already proved in other environments.

Main factors: There are two generally used criteria for that purpose: impact and
advances demonstrated by that technology. Limited access and financial capacity to buy
such devices, enforce the thorough analysis of health care effectiveness by means of what
adverse events it may generate to a certain group of patients together with ethical issues
accomplishments-

Challenges: Creativity and innovation should be enhanced to be the source to minimize
technology importation and boost research on the assessment of those technology
innovations effectiveness not only from an economic point of view but from safety related
criteria as well

Nurse, Master of Science
in Obstetrics Emergency.
Professional experience: 46
years, main researcher of a
project patient safety and quality
of nursing care

Influence: when technology is involved nursing personnel should reinforce all needed
precautions when preparing patient, physically and psychologically speaking for a
surgical intervention or clinical treatment.

Main factors: in nursing practice could be frequent that unwanted outcomes may occur
due to appropriated disinfection of hands, and of clinical and care environment, lack
of knowledge and skills on managing the technology or inadequate preparation of the
patient to face the treatment

Challenges: ensuring proper communication with patients, monitoring personnel
performance, skills and risks awareness of technology use are key challenges in safety
management.

Nurse, PhD Professional
experience: 20 years, second
researcher of a project patient
safety and quality of nursing care

Influence: To not be aware of clinical and psychological condition of the patient and not
be accordingly prepared (nursing skills and knowledge are essential for that matter)
before being treated with certain equipment, could turn into false measure or result

Main factors: cost- benefits analysis is a key criterion when evaluating the use of
certain technologies that is certain equipment beyond beneficial may held higher costs
associated to risks to patient safety due to specific physical conditions or dysfunctions.

Challenges: the need of comprehensive cost-benefits analysis involving risks and adverse
events resulting from using certain devices on patients with special physical conditions
or dysfunction

Specialist in Optics and
Optometry Professional
experience: five years, main
researcher of a project on
the implementation of a web
based software for optics
and optometry knowledge
management

Influence: the use of ophthalmic equipment requires basic disinfection tasks, availability
and quality of protection devices so as to guarantee hygiene and safety for patients and
care personnel

Main factors: personnel work and skills management is important to support proper use
of the equipment, minimize or avoid human errors. Metrology system to assure reliable
results of the equipment and stress management associated to care environment are also
essential to deliver safe service to patients.

Challenges: to connect technology management with hospital planning system
(consultation time, care standards, tests scheduling); the accomplishment of clinical
practice guidelines and protocols integrated with technology use when evaluating and
improving the quality of care processes; managing continuous personnel training not
only on clinical techniques and practices but also on the use of the equipment acquired
and introduced in the health setting; maintenance, innovation and upgrading of idle
devices’ patterns, specifications and installation software

Table 1: Brief research analysis of Health Technology assessment and its influence on safety and quality of health care.
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Variable Sciencedirect Scielo
Technology; Technology and Health
technology assgssment; Safety and patient Technology use and evaluation;
safety; Effectiveness; Technology use; . . i
S . . Biomedical technology; Patient
Error; Communication; Medical devices; . . .
Keywords safety; Nursing; Intensive Care Units;

Risk; Information technology and health
information technology; safety management;
Innovation; Medical error; Health technology

management; Evidence based medicine

E-nursing; Error; Risk; Training;
Nursing care

Most frequent documents Research article; Book section Research article

Main publication year (years with

4 or more publications) 2007 (4); 2009 (4); 2013 (5); 2020 (5)

2016 (4); 2017 (4); 2018 (4); 2019 (7)

Table 2: Theme analysis according to publications recovered.

Figure 1 shows the co-word map referring the highest
links and relations among main themes around technology

and safety, as well as time evolution of such topics.

-

Figure 1: Co-word analysis: thematic study and time evolution. Source: VOsViewer.

Four Clusters Were Identified:

Co-word map and clusters confirm previous analysis
around the connection of health technology and patient

1. Communication; effectiveness; technology and health safety, and the consideration of related factors like
technology assessment; information technology; human errors, training, innovation and environment
medical errors; nursing informatics; risks; safety and specifics.
safety management

2. Biomedical technology; critical care; intensive care units; Discussion
nursing; technology utilization

3. Error; medical device; technology management; training The first interviewee’s opinion leaded to the fact that

4. Innovacién; patients safety; technology evaluation regulatory system in Cuba (directed by State Center for Drugs

Narino AH. Exploring Health Technology Management Relevance to Safety and Quality in

Hospital Care. ] Qual Healthcare Eco 2021, 4(2): 000215.

Copyright© Narino AH.


https://medwinpublishers.com/JQHE/

Journal of Quality in Health care & Economics

and Medical Devices Control, CECMED) is rigorous about:
establishing medical equipment and devices that require
functional evaluation; gathering information on equipment’s
providers, manufacturers and importers; and developing a
methodology to certify the equipment that is devised and
manufactured through internal research development and
innovation activities [8].

The study of adverse events is highly associated to
health technology management and assessment [9], and is
a key variable in clinical effectiveness analysis, which is one
of three pillars of health technology cost-effectiveness [10].
Very related with the nurse’s viewpoint about the impact
of clinical and psychological condition of the patient on the
benefits or adverse events that may cause the equipment used
on the intervention, in 2011 it was reported that statistics in
Spain showed that almost 25% of patients with pacemaker
might suffer from arrhythmia and heart failure within three
years; this statement leaded to scientists questioning about
the effectiveness of modifying the location to implant the
pacemaker to minimize adverse events while maximizing
heart stimulation [11].

Interactions among patients, nursing personnel and
technology use in care delivery are supported by key
principles in nursing practice, as referred in publications that
is: aiding patients to preserve their personality, to recover
their wellbeing as well as preventing them from injuries,
external agents or diseases [12]. Additionally, nursing
practice is challenged by performance improvement mainly
based on skills training, as it may prevent adverse event [13].

When consulting main concepts and theories on quality
of nursing service, patient safety outstands as a key issue,
being defined as appropriate, personalized, humanized,
continuous and efficient care, which is delivered according
to standards set to guarantee responsible and qualified
professional practice and thus assuring patient and health
personnel’ satisfaction [12-14].

Now, about error being a consequence of technology
misuse or failed implementation, the situation depicted
by optic and optometry specialist, was coincident with Dr.
Leape statement: human error is the result of systems, tasks
and process deficiently designed. This underlies the need
to improve health technology design and to properly apply
engineering principles when devising process and tasks with
the aim of reducing error probability [15].

According to Ruiz Ibafiez, et al. [16] the interaction
between professional education, clinical process,
organizational structure, human behavior and public policy
may condition risks occurrence related to biomedical
technology use and medical practice. In fact the author
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conducted a similar study to that of this work, based
on health professionals” perceptions about educational
and professional experiences concerning patient safety,
management programs implementation, security
coordination and technology users ‘role (health personnel,
patients and relatives) on formulation and development of
safety based initiatives.

Research analysis confirmed the relevance of the topics
aroused from interviews and reveals interesting perspectives
such as technology evaluation mainly centered in cost-
effectiveness and safety; utilization and design impact in
errors and advent events occurrence [17]; and required
training programs for its development [18].

Another identified trend in scientific study was the
increasing design and implementation of information
technology to improve quality of care processes, personnel
communication and minimizing medication errors [19,20].
Gutiérrez Martinez, et al. [21] highlighted the impact of
disruptive technologies on medicine up to 2030 and the
future predominance of anonymous, structured and safe
systems of collection, storage, processing and analysis
of higher data volumes consequently generated from
information technologies innovations.

Prevalence of original articles over other types of
documents proved how relevant is health technology and
safety as a research field. The number of articles published
during the last ten years resulted to be 48 % out of the
total documents reviewed, which might suppose this theme
stability and consolidation.

Figure 1 highlighted out the main subjects published
between 2015 and 2020: patient safety, technology
management and use, biomedical equipment development,
information technology for medical practice and applications
in intensive care units and nursing services. Then these
are supposedly the most researched areas within health
technology management.

This work did not cover other opinions from managers,
decision makers, researchers or a higher sample of specialists
from other health care institutions; nor revealed in-depth
scientific study based on other bibliometric analysis. These
facts were the main limitations of the study

Conclusions

Health technology is indeed a factor to take into account
for patient safety and quality of care management. Relatedly,
human error, innovation, technology use and assessment
may condition clinical and therapeutic practice and at the
same time could generate risks for patients, health personnel
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and care environment

This topic proves to be of interest not only for health
practitioners, decision makers but for researchers as well.
The last statement is supported by brief scientific review,
that pointed out some relevant ideas: 1) medical technology
implementation surely impact on occurrence of adverse
events or organizational failures (care service planning and
skills management); and 2) innovations on information
technology are focusing on assuring safer clinical
environment, better communication between personnel and
patients and supporting evidence based medicine practice
so as to reduce risks and improve efficiency of care and
administrative process.

Future directions for this researcher point out to study
health technology and its correlation to safety and quality
management from theoretical, methodological and practical
viewpoints.

Acknowledgements: the author wants to acknowledge
the interviewed professionals that authorize the use of its
opinions for this study.
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