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Article commentAry

Ergonomics

Human factors and ergonomics: a vital profession for today and the 
future

mica endsleya and Farzan Sasangoharb

asA Technologies, gold canyon, Arizona, UsA; bindustrial and systems Engineering, Texas A&m University, college station, Texas, UsA

Given the widespread use of technology in virtually 
every sector of the economy and personal life, the 
ergonomics and human factors (eHF) profession has 
never been more needed. Accounting for technology 
users’ needs and expectations in design and imple-
mentation is arguably one of the most significant con-
tributors to success or failure of any technology. A 
cross industry study by mcKinsey & company found 
that companies with a strong user-centered design 
approach to their products out-performed their indus-
try competitors by as much as 2 to 1 (Sheppard et  al. 
2018). other studies have demonstrated that compa-
nies that use eHF to build production lines and inter-
nal programs that are compatible with human 
capabilities similarly see a return on investment that 
ranges from 10% to 500% (Hendrick 1996), with signif-
icant payback in terms of productivity and lowered 
accident and injury costs (chartered institute of 
ergonomics 2022). industry 5.0 which represents the 
next phase of industrial technology evolution also 
heavily emphasises the importance of eHF and 
human-centricity (leng et  al. 2022). conversely, when 
companies ignore eHF, the costs due to loss of life and 
business can be staggering as illustrated in many 
high-profile industrial accidents (e.g., chernobyl and 
Bhopal). in contrast, de Winter and eisma (2024) use 
cherry picking and painting with a broad brush to cre-
ate a very different picture of the demise of the pro-
fession. in this response, we critically evaluate several 
arguments made by them and provide an alternative 
account of the state of the profession.

Validity of EHF constructs and theories

While some aspects of the human experience are eas-
ily measured, none is without its limitations. eHF 
researchers often have to develop clever techniques  
to fully understand complex cognitive processes, for 

example. nonetheless, eHF researchers have perse-
vered, devoting considerable effort to developing 
effective methods and metrics for research that illumi-
nates the human experience (Gawron 2000; Hancock 
and meshkati 1988; Salas et  al. 2017). cherry picking 
evidence, de Winter and eisma (2024) claim that eHF 
uses invalid constructs and theories by pointing to a 
critique of situation awareness (SA) by Dekker and 
Hollnagel (2004), even though that critique was thor-
oughly debunked by Parasuraman, Wickens, and 
Sheridan (2008). they also cite claims by Bakdash et  al. 
(2022, 2020) that SA metrics are not well correlated 
with performance, although that study failed to take 
into account the logical ways in which different aspects 
of SA link to different aspects of performance and SA 
theory. yet de Winter and eisma (2024) completely 
ignore a detailed meta-analysis of 243 studies employ-
ing SA metrics that found 89% of studies using objec-
tive measures of SA showed they were predictive of 
performance with a mean Pearson’s r =.46 (endsley 
2021). Similarly, their claims that workload measures 
such as nASA-tlX are invalid ignores the extensive 
work that has investigated differences in workload 
measurement approaches and the ways in which such 
measures tap into different aspects of how people per-
ceive and respond to workload (Hancock and matthews 
2019; matthews et  al. 2015; Wickens and yeh 1983).

The gap from research to practice

it is easy to be frustrated when there is a gap between 
the development of knowledge in research settings 
and its real-world applications. Such challenges exist 
across industries and technology development and are 
commonly referred to as the Valley of Death (Frank 
et  al. 1996). eHF often faces a particular burden in that 
many organisations, engineers and managers are unfa-
miliar with eHF and its benefits. Frequently, cost and 
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schedule pressures incentivise organisations to ignore 
eHF as well, believing it will be cheaper or faster (how-
ever misguided). therefore, the use of eHF science and 
practice in industry is uneven.

it is easy to point to spectacular failures where eHF 
was not utilised in system designs contributing to acci-
dents and loss of life (endsley 2019; meshkati 1991; 
roberts, Flin, and cleland 2015). often these failures 
have more to do with the lack of good regulatory pro-
cesses in the United States than they have to do with 
eHF failures however (claybrook and Kildare 2018), a 
problem that is largely political in nature and extends 
far beyond the eHF profession. For example, de Winter 
and eisma (2024) point to tesla as a prime example of 
an organisation that has ignored the extensive research 
base regarding the negative effects of automation on 
people (mouloua and Hancock 2020), supposedly “with 
no indication of a significant increase in fatal accidents”. 
this claim ignores recalls by the national Highway 
traffic Safety Administration (nHtSA) and the many 
documented accidents and fatalities associated with the 
tesla (Banker 2023; Barry 2023; Siddiqui and merrill 
2023). However, since the U.S. does not have laws 
requiring that automobiles (including automation fea-
tures) pass regulatory testing prior to use on the roads, 
or that automobile companies provide detailed data on 
accidents and incidents, there is little to stop tesla from 
fielding poorly implemented automation. Hence there is 
a lack of data that accurately compares accident rates 
with tesla autopilot against manual driving in similar 
conditions (Quality control Systems corporation 2019). 
conversely, other companies, such as Waymo, provide a 
counter-example, skipping over the problems of partial 
automation and concentrating on developing full auto-
mation due to the many eHF challenges that exist.

there is ample evidence of attention to eHF in 
other domains including FAA, FDA, nASA, and nuclear 
power (Ahlstrom and longo 2003; Federal Drug 
Administration 2016; national Aeronautics and Space 
Administration 2022; o’Hara and Fleger 2020). in each 
of these fields detailed design guidance for eHF has 
been created and regulatory processes are in place to 
ensure that system developers test products appropri-
ately prior to being approved for use. the automobile 
industry is sadly trailing in following this model. While 
such gaps are frustrating, rather than claiming it is a 
failure of the field of eHF, it only demonstrates the 
need to spread eHF practice to new areas.

EHF being subsumed by other disciplines

de Winter and eisma (2024) posit that innovative 
eHF-related articles are emerging from adjacent 

disciplines and in countries like china without sup-
porting their argument or qualifying what they mean 
by “innovative.” the argument on eHF’s expansion and 
growing connection with other disciplines such as 
robotics and computer science is indeed showcasing a 
success for eHF and contradicts the central argument 
that eHF is being subsumed by these disciplines! the 
notion that eHF is being subsumed by fields like Ai or 
Big tech also oversimplifies the relationship between 
disciplines and ignores the fact that eHF is inherently 
interdisciplinary. in our opinion, eHF is not fading but 
evolving, intersecting with domains like Ai, robotics, 
and data science. these intersections create opportuni-
ties for eHF science to influence how emerging tech-
nologies are designed and deployed, ensuring that 
human factors are considered alongside technological 
advancement.

de Winter and eisma (2024)’s argument about the 
missed opportunity for eHF to take part in the evo-
lution of Ai is also misinformed. For example, the 
national institute of Standards and technology 
(niSt) in the U.S. is currently collaborating with the 
eHF community to develop its Ai standards (HFeS 
2024). Human-centered Ai is also a rapidly growing 
field which is aligned with and grounded in eHF and 
uses its principles. nevertheless, we agree that eHF 
needs to be more firmly integrated into the evolu-
tion of Ai.

Academic research of EHF

de Winter and eisma (2024) paint a rather bleak pic-
ture of the academic research process used in univer-
sity labs. Sadly, this could describe basic research 
conducted in any field of science and is not unique to 
eHF. While they may conduct research using such a 
cynical approach, painting all university research with 
such a broad brush does a major disservice to a large 
and growing community of applied eHF researchers 
and their extensive body of impactful work which has 
yielded wholistic understandings of relevant problems 
in real world settings. As a whole, eHF research is 
often much better connected to the real-world chal-
lenges and experiences of workers in operational set-
tings than many fields, emphasising analyses of user 
needs and characteristics and studies in real-world 
contexts and ecologically valid simulations, as well as 
field research in naturalistic settings (endsley et  al. 
2007; Vicente 1999; Zsambok and Klein 1997). Further, 
eHF is also heavily involved in actual practice across 
many domains, even though this work is often not 
represented in research journals as there is generally 
little incentive to do so.
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The future of EHF

Although we strongly disagree with de Winter and 
eisma (2024) characterisation of the eHF profession, 
we agree with many of their recommendations. 
However, like the problem statements, the solutions 
are not unique to eHF and apply to most disciplines. 
in addition, we offer a few suggestions of our own.

Strengthened peer review

Peer review is at the heart of any research profession. 
yet a proliferation of journals, including many low 
quality pay-to-publish options, has led to reviewer 
fatigue, journal shopping, and the ability of even 
sub-standard research to find an outlet. Papers that 
make sweeping claims based on limited data, provide 
faulty logic, and demonstrate little understanding of 
established theory and research findings should not 
merit publication and may do significant damage 
when they are. For example, after a medical journal 
published an article claiming that vaccines lead to 
autism, fears of vaccinations spread even though the 
lancet journal retracted it (eggertson 2010) and the 
article’s claims were subsequently thoroughly rejected 
by multiple studies (taylor, Swerdfeger, and eslick 
2014). today over one-quarter of the population 
believes vaccines are harmful (Duffy 2018), and the 
rate of vaccinations in public schools has declined pre-
cipitously (Annenberg Public Policy center 2024). 
Although this is not just an eHF problem, eHF editors 
may need to be mindful of these potential problems 
and insist on high standards for publication and docu-
mented evidence that is commensurate with claims. it 
is up to each of us to help support this process.

Cohesive academic training and identification of 
the profession

one of the biggest challenges for the profession is its 
limited name recognition among the public, funding 
agencies, managers and engineers. one reason for this 
is that eHF is generally still practiced as a sub-discipline 
within different academic departments (psychology, 
industrial and systems engineering, and others), and 
thus students get little exposure to it during their edu-
cation and do not recognise the field later in their pro-
fessional careers. even when our research is cited in 
the press, it is often not identified as eHF but as some-
thing else.

Further, we are a multi-disciplinary field—a feature 
that is an attribute for meeting the broad demands of 
our profession (Howell 2001), but also contributes to 

both its lack of identity and a lack of consistency in 
the academic training, approach and knowledge base 
of its members (endsley 2012). Professional certifica-
tion programs provide at least a partial solution to this 
problem. endsley (2012) provides a vision for the 
development of cohesive Human Factors engineering 
programs in universities that would provide both a 
strong background to the science of eHF as well as its 
application to systems design and development.

Improved integration of basic research and 
real-world practice

Despite the increasing trend in applied eHF research, 
many academic researchers, facing the pressures of 
limited resources and strong pressures to publish, con-
tinue to focus on laboratory-based research using 
undergraduate subjects. While responsive to those 
pressures, such research may often fail to address the 
real challenges of users who may be very different 
from students and may face very different sets of 
domain challenges and constraints that are not 
included in such studies. not all eHF research can be 
done in labs. Good eHF research needs to be well con-
nected to real-world problems, realistic domain condi-
tions, and representative users. Accomplishing this 
objective necessitates a closer tie between funding 
organisations, problem holders, and researchers, as 
well as a willingness of researchers to leave the com-
fort of their laboratories. there is also a need for more 
effective dissemination of research results to practice 
as academic papers may not be readily available to 
practitioners.

Improved integration of EHF into requirements 
and standards

closing the gap between eHF research and practice 
necessitates a renewed focus on attention to eHF 
requirements in systems development. this is often 
both a political and educational challenge. efforts such 
as the HFeS/AnSi 400 standard establishing Human 
readiness levels (Hrl) provide a mechanism for driv-
ing organisations to pay attention to eHF earlier in the 
system development process (AnSi/HFeS 2021). 
increased attention to the process of encoding eHF 
research findings into standards provides a useful 
mechanism for getting eHF included in the develop-
ment of systems in many domains. this is an ongoing 
process that needs to be attended to as technologies 
change and evolve. However, more work is warranted 
to improve the adoption and utilisation of eHF stan-
dards in research, application and teaching.
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Conclusions

the eHF discipline is not fading or becoming irrele-
vant. on the contrary, available data show real bene-
fits to the use of eHF principles and practices indicating 
that the field of eHF should continue evolving to fill 
the gap between people and technology. the best 
solution to existing challenges is to avoid throwing the 
baby out with the bathwater. there is a clear path for-
ward for growing the eHF profession and increasing its 
involvement as a recognised part of system design 
and development. this outcome is much needed, not 
for those of us who love the profession, but for the 
millions of people in so many different fields who 
count on what we do.
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