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Neurodiversity in sciences

Many brilliant scientists had dyslexia, including Michael Faraday, Galileo Galilei, and
Thomas Alva Edison. Learning disabilities are often positively correlated with creativity
(LaFrance, 1997; Everatt et al., 2008). Dyslexia, attention deficit hyperactivity disorder (ADHD),
and other learning deficiencies provide a different point of view on scientific observations and
may be seen as an advantage. However, recent literature strongly indicates that dyslexia and
ADHD also introduce technical and emotional difficulties in affected adults (Davis and Braun,
1998; Mao et al., 2011; Fuermaier et al., 2021).

Professional success can be impacted by
neurodiversity, inside and outside of STEM

It is established that medical professionals, undergraduate students (Pope et al., 2007; Canu
et al., 2021), employees at all levels (Davis and Braun, 1998; Mao et al., 2011; Fuermaier et al.,
2021), and drivers (Narad et al., 2018; Randell et al., 2020; Sani et al., 2020) can be affected
by neurodiversity. Most studies indicate a poor outcome for neurodiverse individuals, such
as decreased success/impaired performances (Davis and Braun, 1998; Pope et al., 2007; Mao
et al., 2011; Fuermaier et al., 2021). However, specific examples of tasks compromised by
neurodiversity are undetailed, except for driving.

One example of a well-documented correlation between neurodiversity and poor
outcomes is ADHD. ADHD is characterized by pervasive functional impairments related
to attention, hyperactivity, and impulse control (American Psychiatric Association, DSM-
5 Task Force, 2013) and is associated with challenges in the workplace in adulthood that
require specialized resources. Drivers with ADHD receive more speeding violations and
reckless driving charges than drivers without ADHD and are more prone to accidents.
Compared with non-ADHD employees, those with ADHD have lower occupational ranks
and are more likely to be fired (Mao et al., 2011; Fuermaier et al., 2021). Research
connecting ADHD with poor outcomes during driving, in elementary and high school
performances, and general workplace adaptability is accessible (DuPaul et al., 2014; Sarkis,
2014; Robinson et al., 2015; Robbins, 2017; Sani et al., 2020), while data on individuals
with ADHD as early and mid-career researchers in science, technology, engineering, and
mathematics (STEM) are largely unavailable. However, it is reasonable to assume that
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STEM-associated workplaces (universities, research labs, and the
Biotech industry) are comparable and perhaps more venerable to
ADHD-associated bias due to the high-pressure environment and
complex technical demands (Bailyn, 2003; Freeman et al., 2016;
Bielczyk et al., 2020; Treanor et al., 2021).

Adaptations in workplaces and
research universities in STEM are
insufficient

Neurodivergence and learning disabilities are continuously
discussed in the context of non-academic workplaces (Davis and
Braun, 1998; Shaywitz et al., 2021), as well as in undergraduate
students (Pope et al., 2007; Pfeifer et al., 2020, 2021; Canu
et al., 2021). The increased awareness of such issues has yielded
specific adaptations, such as Harvard offering eligible students
demonstrations of assistive software, including dictation, text-to-
speech, note-taking, and other applications. Evidence that learning
disabilities impact post-graduates in STEM comes from the field of
medicine, where dyslexic physicians reported challenges in accepting
their diagnosis and difficulties associated with dyslexia. This research
provided important insights. Participants had a chance to reflect on
whether the challenges they faced were exacerbated by their dyslexia
or if these challenges were something they felt everyone (dyslexic
or not) would experience. The studied healthcare professionals were
then asked whether they had disclosed their dyslexia to others; the
majority had not. It was commented that dyslexia was viewed as
an excuse by others for underperformance or poor performance
(Newlands et al., 2015). One concern is the lack of details regarding
what mistakes could be correlated with dyslexia, making it impossible
to determine what automated coping mechanisms will be helpful for
prevention.

Graduate and post-graduate
performance can be impacted by
neurodiversity

Currently, undergraduate students are offered reasonable
modifications, such as taking an open exam rather than a multiple-
choice test or longer time allocated for neurodiverse students to
perform demanding tasks. However, these simple modifications
may need to be revised for at least two aspects of STEM research:
dealing with visual data, thereby preventing publication errors,
and generating a verbal output (papers) to summarize the research
products. I will discuss them separately.

First, in biology, the assembly of visual data, especially in
figures, is an issue, as up to 20% of scientific papers have errors in
figure assembly (Woodhams, 2021). In the professional, scientific
world, mistakes are considered evidence of carelessness at best and
misconduct at worst (Eisner, 2018). However, to my knowledge, the
role of specific learning disabilities or neurodivergence in published
errors remains to be systematically explored. Graphical data analysis
and assembly are highly affected by the visuoconstruction abilities
of the author. However, it is difficult for an unrelated author who
did not perform the experiments to assemble the data in a way
that is consistent with the overall data. This can be especially

difficult for those who are neurodivergent. A new category of non-
verbal learning disability (NVLD) (Spreen, 2011; Fisher et al., 2022),
a neurodevelopmental disorder with significant effects on visual-
spatial processing in the presence of intact verbal ability, recently
emerged and is problematic in assembling scientific data. As no
data are available, it is only logical to assume that researchers with
NVLD and ADHD are prone to issues with figure preparation and
visual data analysis. Scientists with ADHD may also find it difficult
to organize their laboratory notebooks and research products, an
additional challenge, as indexing research products is currently done
manually. More software needs to be developed to automate the
assembly of multi-panel visual data, proof the assembled data, and
organize/archive the research products. Notably, as errors are often
perceived as carelessness or deliberate manipulation of data, it is
challenging for an early-career scientist to be open about this specific
vulnerability.

Second, dyslexia (e.g., difficulty in reading and frequently writing)
is an ultimate challenge in communities that require extensive verbal
products (books, manuscripts, and grants). The issue is especially
challenging in social sciences, with lengthy books being the most
appreciated research product. However, dyslexia also impacts STEM
researchers who are judged by their productivity in continuously
writing research papers. Poor structure, grammar, typos, and lack
of coherence in texts are unacceptable and will prevent publication,
regardless of the quality and creativity of the ideas and theories in
the manuscripts. However, very few, if any, adaptations are taken.
One reasonable adaptation could have been for institutes to cover
the costs of scientific writers for early and mid-career researchers in
STEM affected by dyslexia.

Personal perspective

My particular diagnosis (in addition to having multiple ADHD
symptoms) for learning disabilities from 2001 includes (but is not
limited to) difficulty in memorizing number sequences, difficulty
in data retrieval in short problems, and remembering details
from complex texts; difficulty in isolating specific details during
visual scanning; lack of planning in relation to the page layout
during figure copying and drawing tasks; attention deficits, poor
memory of information of complex figures and individual symbols.
Retrospectively, many of my issues also fall into the relatively non-
characterized learning disorder, NVLD. Any of the above, and a
combination thereof, makes one most vulnerable to sub-perform
in STEM. Indeed, my earlier works included some mistakes now
appropriately corrected/acknowledged by Scientific journals. I also
recognize that the overall understanding of editors and collaborators
with whom I shared the full diagnosis was untrivial. Only as an
independent investigator did I become aware of artificial intelligence
software to do quality control before publication. I have also
developed 20 years of coping mechanisms with regard to these
challenges to make sure that my scientific work is state-of-the-art and
compliant with the highest standards. When reviewing papers, I use
the same tools and often find myself self-copying the main figures
to ensure the details are captured in full. However, I am also aware
of the impact neurodiversity has on my performance. The current
technologies are insufficient without safety netting, and I often find
myself spending extra time double- and triple-checking work and
preparing for tasks. My coping mechanisms are consistent with the
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recently isolated findings on medical professionals (Newlands et al.,
2015), highlighting the insufficiency of existing technological tools to
overcome the demands of their profession and potentially the need to
develop additional automated tools for day-day research tasks.

Conclusion

From a personal perspective, as well as the unsatisfying
available literature, the effects of learning disabilities (dyslexia,
dysgraphia, dyscalculia, NVLD, visual stress, and dyspraxia) and
neurodivergence [ADHD and autistic spectrum disorder (ASD)]
on graduate and post-graduate STEM researchers are understudied.
As in underperformance in driving, underperformance in STEM
professions is not desired by individuals with neurodivergence.
However, it is the likely outcome without reasonable adaptations
coupled with encouraging full transparency and institutional
protection of the affected individual. Consistent with potential
acceptance issues, the literature on the effects of dyslexia/ADHD and
neurodiversity on STEM researchers and their coping mechanisms
is meager. Coping mechanisms have yet to be fully analyzed, and
the acceptance of these issues may vary (Newlands et al., 2015).
In my personal experience, neurodiversity is often connected to
underperformance, viewed as an excuse instead of as a disability that
needs additional tools of support. Therefore, it is the responsibility of
the decision-makers to ensure this will not be the case and that those
who are neurodivergent feel both accepted and supported.

The scientific community needs to have honest discussions
and deep introspection to ensure the inclusion of young scientists
with dyslexia, neurodivergence, and additional learning disabilities
at the graduate and post-graduate levels. To enable discussion,
information, literature, and potential collaborations from scientists,
colleagues, students, mentors, and editors should openly discuss the
effects of neurodiversity on their scientific performance. Research

institutes also need to be actively involved in this discussion so
that we can take action together to ensure that every researcher
can realize their potential, regardless of the learning disability and
neurodiversity they may face.
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