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Abstract. Recent developments of research and application of Human Factors and Ergonomics (HFE) are described, in partic-
ular the domain of healthcare delivery. HFE activities in this domain are highlighted and challenges for the discipline and the 
International Ergonomics Association are presented.  
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1.  HFE in health and health care 

Traditionally when HFE (Human Factors and Er-
gonomics) research and practice address health and 
health care, most people think about issues associated 
with the health of workers and the health problems 
experienced by healthcare workers. With regard to 
worker health, HFE typically addresses how work 
and working conditions can influence the physical 
and mental health of workers. For instance, HFE has 
examined extensively the impact of work on muscu-
loskeletal disorders. Recently, HFE has recognized 
the role of psychosocial work factors in worker 
health and safety [11]. HFE researchers and practi-
tioners have devised and evaluated various methods 
for improving working conditions and worker health. 
With regard to health care, HFE has focused on is-
sues in healthcare work, such as workload, stress and 
musculoskeletal disorders experienced by nurses. 
Recent developments of HFE research and applica-
tion in health and health care expand the role of HFE 
to improve the delivery and organization of health-
care services and health in general. Improvements in 
the way healthcare is delivered should lead to health 
improvement. For instance, the ergonomic design of 
medical devices can support nurses’ safe administra-
tion of medications [9]. HFE can make important 
contributions to this mechanism by helping in the 

design of health and healthcare technologies, sys-
tems and processes. 

HFE is increasingly contributing to the design of 
technologies, systems and processes for improving 
health in non-work environments. Examples include: 
design of blood glucose meter for diabetic patients 
[25], design of health technologies (e.g., medication 
delivery system) for elderly patients [17], and design 
of health information management systems to be 
used by families [32]. Another area of increasing 
importance for HFE is the recent focus on healthcare 
delivery. In this paper, we describe HFE contribu-
tions in the design and improvement of healthcare 
delivery technologies, systems and processes. 

2. Healthcare delivery 

The healthcare industry is a major industrial sector 
in numerous countries. The recent economic reces-
sion has contributed to the slowing down of increases 
in health spending in the US; however, health spend-
ing still represents a major proportion of the gross 
domestic product (GDP): 17.6% in 2009 in the US 
[23]. In other industrialized countries, health expend-
itures represent between 8-11% of the GDP. There-
fore, the healthcare sector plays a major socio-
economic role in many countries. Improving the de-
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livery and organization of healthcare delivery can 
have major impact not only on patients, but also on 
the socioeconomic health of countries. 

Interest in improving healthcare delivery has stea-
dily increased at national and international levels. A 
2008 report by the World Health Organization on 
“Primary Health Care – Now More than Ever” high-
lights major problems with healthcare delivery sys-
tems across the world: (1) inverse care or inequity 
between those with the least means and the greatest 
health problems and those with the most means and 
lesser health problems; (2) impoverishing care or 
poverty related to health expenses; (3) fragmented 
and fragmenting care related to specialization of 
healthcare providers, narrow focus of many disease 
control programs and lack of holistic approach to 
health; (4) unsafe care and medical errors related to 
poorly designed healthcare systems and processes; 
and (5) misdirected care and lack of resources dedi-
cated to primary prevention and health promotion. 
The WHO proposes four sets of reforms for address-
ing these problems: universal coverage reforms, ser-
vice delivery reforms, public policy reforms, and 
leadership reforms. The HFE discipline has a major 
role to play in service delivery reforms that improve 
health services around people’s needs and expecta-
tions, therefore leading to improved health and other 
outcomes. 

A series of reports by the US Institute of Medicine 
has highlighted major problems related to healthcare 
delivery, including medical errors [22], medication 
errors [18], and poorly designed work systems of 
nurses [20] and medical residents [28]. These reports 
clearly outline the numerous contributions that HFE 
can make to improving the design, implementation 
and use of healthcare systems and processes, there-
fore, producing better outcomes for all involved, i.e. 
patients and their families, healthcare professionals 
and the society at large [19]. 

Healthcare delivery represents an emergent do-
main of application for the HFE discipline. In this 
paper, we describe concepts of healthcare quality and 
propose ways that HFE can contribute to improving 
healthcare quality by redesigning systems and 
processes. We also pose the question of the leader-
ship of HFE in this domain.  

3. Healthcare quality 

The US Institute of Medicine has defined six di-
mensions of healthcare quality [19]: 

(1) safety: “avoiding injuries to patients from the 
care that is intended to help them” 

(2) effectiveness: “avoiding underuse and overuse” 
of healthcare services 

(3) patient-centered care: “providing care that is 
respectful of and responsive to individual pa-
tient preferences, needs, and values and ensur-
ing that patient values guide all clinical deci-
sions” 

(4) timeliness: reducing delays in patient care 
(5) efficiency: “avoiding waste, including waste of 

equipment, supplies, ideas, and energy” 
(6) equity: “providing care that does not vary in 

quality because of personal characteristics”. 
HFE has been at the center of discussion about pa-

tient safety: HFE has concepts, theories and methods 
that can be used and applied to enhance safety and 
reduce preventable patient harm [2, 4, 13]. Whereas 
much of the focus of HFE has been on patient safety, 
it is important to recognize that HFE can contribute 
to the other dimensions of healthcare quality [7]. For 
instance, HFE can help to improve patient-centered 
care by understanding the roles that patients can play 
in the management and improvement of their own 
safety [24]. 

4. Redesigning healthcare systems and processes 

Given the complexity of healthcare systems and 
processes, we need to promote HFE systems ap-
proaches [30], such as those proposed by Vincent 
[29], Gopher [15], Bogner [1], Carayon [8], and 
Karsh [21]. An example of an HFE systems approach 
to the redesign of healthcare systems and processes is 
the SEIPS [Systems Engineering Initiative for Patient 
Safety] model that builds on the macroergonomic 
work system model of Smith and Carayon [3, 10, 26, 
27] and integrates the well-known Structure-Process-
Outcome model of healthcare quality [14]. 

According to the SEIPS model of work system and 
patient safety [8], the interactions between work sys-
tem elements (the people such as patients and health-
care providers, tasks, tools and technologies, physical 
environment and the organization) influence the way 
care is delivered, i.e. care processes, which in turn 
can influence patient outcomes, such as patient safety. 
Because the SEIPS model is anchored in the HFE 
discipline, the people are at the center of the work 
system and the system should be designed to facili-
tate and support the performance and well-being of 
the people. In addition, the SEIPS model includes 
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two categories of outcomes: patient outcomes (e.g., 
patient safety) and individual and organizational out-
comes (e.g., quality of working life, organizational 
performance). 

HFE research is necessary in numerous healthcare 
quality areas [7]: 
� workload management, 
� physical, cognitive and macroergonomic issues 

of medical devices and health information tech-
nologies, 

� HFE in transitions of care, 
� HFE of patient-centered care, 
� risk management and patient safety management, 
� resilience, and 
� feedback loops between event detection, report-

ing and analysis and system redesign. 
HFE practitioners have also an important role to 

play in helping healthcare organizations (e.g., hospit-
als) to use human factors methods and principles in 
their operations [5, 6]. HFE practitioners can also 
help manufacturers of healthcare equipment and 
technology (e.g., design of health information tech-
nology) to integrate user-centered design processes 
[5, 31]. 

5. HFE as leader in healthcare quality? 

According to Henriksen [16], “there currently ex-
ists a great opportunity… for human factors re-
searchers and practitioners to join with their clinical 
counterparts to serve in leadership roles and conti-
nually expand health care’s capacity to generate safe 
and high quality patient care environments” (page 
36). The HFE community’s contribution to im-
provement in healthcare delivery and patient care 
quality has steadily increased in the past 10 years. 
The International Ergonomics Association has spon-
sored a series of triennial conferences on Healthcare 
Systems Ergonomics and Patient Safety (HEPS). The 
first HEPS conference was held in 2005 in Firenze, 
Italy, and was organized by Sebastiano Bagnara, Ric-
cardo Tartaglia, Tommaso Bellandi and Sara Alboli-
no. 

We need to do more and better; the HFE commu-
nity needs to increase its impact on and relevance for 
health care. We also need to take on a greater leader-
ship role in healthcare quality. 

Potential barriers to this increasing role of HFE ex-
ist, such as cultural differences between the core sys-
tems approach of HFE and values and beliefs in 
health care [12]. These “cross-cultural” barriers be-

tween HFE and health care can be resolved by pro-
viding high-quality HFE training to healthcare pro-
fessionals, and helping healthcare professionals to 
become ‘biculturals’ in HFE and their health science 
(e.g., medicine, nursing, pharmacy) [5, 12]. If HFE 
innovations are going to be adopted by healthcare 
organizations, the national and international HFE 
community needs to improve the dissemination of its 
HFE knowledge, and create HFE tools, methods and 
models that can help to address the challenging and 
complex healthcare quality problems. 

We should partner with key national and interna-
tional organizations that are active in healthcare qual-
ity to improve the delivery of health care across the 
world. 
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