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ABSTRACT: Over the past decade, there has been a growing openness about the importance of human factors in forensic work. However,
most of it focused on cognitive bias, and neglected issues of workplace wellness and stress. Forensic scientists work in a dynamic environment
that includes common workplace pressures such as workload volume, tight deadlines, lack of advancement, number of working hours, low sal-
ary, technology distractions, and fluctuating priorities. However, in addition, forensic scientists also encounter a number of industry-specific
pressures, such as technique criticism, repeated exposure to crime scenes or horrific case details, access to funding, working in an adversarial
legal system, and zero tolerance for “errors”. Thus, stress is an important human factor to mitigate for overall error management, productivity
and decision quality (not to mention the well-being of the examiners themselves). Techniques such as mindfulness can become powerful tools
to enhance work and decision quality.
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The examination of human factors in forensic science is rela-
tively new compared to the age of the forensic field. Only this
past decade, it has emerged that human factors are relevant and
important to forensic work and this area has just started to be
explored (1–3). Following this revelation, official bodies have
recently taken on these issues (e.g., the United Kingdom Foren-
sic Science Regulator (4), the US National Commission of
Forensic Science (5), the Organization of Scientific Area Com-
mittees at the US National Institute of Standards and Technology
(6)). These hives of activity have officially recognized and
placed human factors as having a key role in the forensic field.
However, the research and recognition that human elements

can affect the quality of work and/or the outcome of forensic
examinations has mostly focused on bias and other cognitive
issues (7,8). Other important human factor areas that are also
fundamental to performance and work of forensic examiners
have been overlooked. One such area is the environment in
which forensic work is carried out, specifically issues of stress,
anxiety, and well-being. These areas have been well researched
in other domains, and there is much attention to these issues in a
variety of commercial and governmental workplaces. This paper
is the first step in raising these issues and providing a suggestion
to mitigate its effects within the forensic science domain.
Issues relating to the workplace and its role in forensic work

are situated between more general factors that affect forensic
work (such as training and motivation) and more specific factors
(such as the casework at hand). This is well illustrated in Fig. 1
(below) that explicates different elements that can affect forensic

expert performance (taken from Dror, 2017 (7)). It clearly shows
that forensic examiners trying to do their job are subject to many
pressures from different directions. These originate from case-
specific information; environment, culture, and experience; and
human nature.
The organizational factors level includes sources that originate

from the organization, culture, and environment that the forensic
scientists work within to include interactions with law enforce-
ment, the legal system, politicians, administrators, and other
stakeholders. Also included within this category are human fac-
tor issues that relate to the well-being of people in the work-
place, which may include pressure, stress, and anxiety. These
factors have clear implications to performance, focused attention,
and decision making within the workplace. Workplace stress and
wellness has been studied heavily across multiple disciplines,
including law enforcement (9–17). Techniques, such as mindful-
ness, can be an effective mechanism to mitigate negative effects
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FIG. 1––A taxonomy of different sources that may effect forensic observa-

tions and conclusions (7).
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of workplace pressures and act as a pattern interrupt in the
forensic process (discussed below).
The human brain sets off a reaction when it feels under stress.

This reaction is commonly referred to as a “fight or flight”
response or acute stress response. When a need is unmet, the
brain reacts by preparing one to fight or flee the issue. The reac-
tion is accompanied by changes in hormones such as spiking of
adrenaline and cortisol, the heart beats faster, platelets in the
bloodstream plump and clot, muscles tighten, the stomach and
intestines cease operation, and the immune system suppresses
(18).
A “fight or flight” reaction is extremely useful when faced

with life-threatening situations such as avoiding a car accident or
exiting a building on fire. However, in the modern age the
majority of daily stressors are mostly non-life-threatening, such
as being stuck in traffic, misplacing car keys, spilling coffee, or
running late for a meeting. However, the brain sometimes still
responds to stress in an extreme way (i.e., as if it is a life-threa-
tening situation).
Stress can also be beneficial; in small spurts (often called eus-

tress), stress can help increase performance and productivity,
providing an extra edge to meet demands and deadlines (19).
However, when stress factors are repeated or constant, perfor-
mance and productivity tend to decrease due to physical and
psychological phenomena accompanied by responding to chronic
stress (20). Chronic stress can lead to mental and physical
exhaustion, illness, depression, and anxiety. Across workplaces
there are many shared triggers of stress: workload volume, tight
deadlines, lack of advancement, number of working hours, low
salary, technology distractions, and fluctuating priorities (21).
The forensic scientist is subject to many of these common

triggers, as well as forensic-specific pressures. With technology
advancements and forensic science being used in new ways
especially on “lesser crimes,” workload volume has increased in
many laboratories. This is accompanied by pressure from law
enforcement and prosecutors to return results quickly, often
requesting rush services. Agencies that have successfully focused
on increasing efficiency often find that as they meet demand,
more samples are submitted. Thus, the culture is under continu-
ous pressures to do more, regardless of how efficient they are.
There is also not a lot of room for advancement in a forensic

science laboratory. Many analysts that succeed in securing
higher-level positions of a supervisor and technical leader often
stay in those positions for the majority of their career. In some
higher-level positions, the competition increases as civilian and
noncivilian staff may compete for positions such as director.
Due to workload demands, many forensic scientists may expe-

rience long workdays and longer workweeks. Being a service
field, forensic science is often low paid despite the desire for
higher-level education needed to understand, train, and convey
results. The mean annual wage for a forensic scientist in the
United States is $60,090 (22). The forensic scientist has the
same technology distractions as other fields. Smartphones and
email mean it is hard to ever turn off work. Priority fluctuations
also change and may be triggered by validation of new technol-
ogy, training, meetings, pressures from stakeholders, violent
crimes demands, and trial and testimony dates. Thus, forensic
scientists continuously exposed to a variety of chronic stressors.
Women specifically are also more likely to feel the effects of

stress and report a higher level of day-to-day stress. Women are
generally under more pressure in life as those who work outside
the home are often still the primary caretaker for children and
elderly parents (23), and their coping styles (24) and

evolutionary differences in neurobiology and hormones between
men and women (25,26) further contribute to the problem. As
the forensic science field becomes more predominantly women,
noted by an average 78% female participation in forensic science
graduate programs (27), wellness factors affecting women
become an important cultural factor to consider in catering to
women’s health and workplace performance.
There are also unique industry-specific pressures that are

placed on forensic scientists and managers such as technique
criticism, repeated exposure to crime scenes or horrific case
details, access to funding, working in an adversarial legal sys-
tem, and zero tolerance for “errors”.
• Technique Criticism: The field of forensic science has

recently found itself highly criticized by committees aiming
to improve the science. The issuing of reports such as the
NAS (28) and PCAST (29) critically examines the forensic
field. These reports have raised questions about the very
foundation of many forensic domains, as well as specific crit-
icisms about how they are practiced (other issues relate to the
need for additional funding, more scientific research to
include contribution from independent sources, standardiza-
tion, independent laboratories, and issues with interpretation,
subjectivity and bias—most notably with patterned evidence).
These reports have created an environment of feeling threat-
ened and an adverse atmosphere.

• Exposure to Case Details: In some jurisdictions, forensic sci-
entists may act or assist crime scene investigators by working
to recover items viable for forensic testing from a crime
scene. Even if not exposed directly to a crime scene, many
forensic scientists and managers are involved in case details
with law enforcement in order to triage a testing strategy to
assist the investigation. Many cases involve homicides, sexual
assaults, motor vehicle deaths, and violent crimes against
children. While certain mechanisms are employed in an
attempt to stay detached and dispassionate to disturbing and
distressing case details, these mechanisms have limited effec-
tiveness overtime (14). Crimes of this nature can be espe-
cially stressing when the forensic testing is not able to help
the investigation.

• Funding: Many forensic laboratories are under substantial
funding pressures (e.g., some public laboratory budgets are
significantly or wholly secured by government grant funding,
meaning all employee positions, supplies, and equipment
need to be secured through obtaining government grants
(28,30)). This can lead to employees with uncertain job secu-
rity, feeling unsupported by the jurisdiction being served, and
the inability to properly serve stakeholders.

• Adversarial Legal System: Many forensic examiners work
within the adversarial legal system, which brings about a
number of problems. First, often they are pawns in legal liti-
gation where they are used to make arguments rather than
actually help uncover the truth and fulfill their role as scien-
tist. Second, the forensic scientist and their work is attacked
by attorneys and opposing experts working within the adver-
sarial legal system.

• Tolerance for Errors: Forensic practitioners are humans per-
forming procedures, often involved with analysis, subjective
interpretation, and comparisons, and therefore, mistakes do
happen. Knowing this along with the understanding that the
outcome of a forensic examination can have a significant
impact on human lives can cause pressure and stress in con-
ducting work. Furthermore, forensic practitioners are often
held to unreasonable standards where “honest” mistakes are
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not tolerated. The process of investigating an error through a
corrective action report (or “conflict resolution”) can also be
a very negative process in laboratory cultures that do not
have open communication or practice a continuous cycle of
improvement but are accusatory or attuned to placing blame.

Reaction to stress often first causes communication and deci-
sion making to suffer. As the brain enters “stress-reaction” mode
based on changes in hormones, a person tends to enter fearful
decision making becoming defensive and disorganized (19).
Continued stress reactions can cause fatigue, mistakes, and inju-
ries all based on physical and psychological responses (18).
When the stress factor(s) continue to exist, absenteeism and

presenteeism avail. Absenteeism is easy to track, as the scientist
will start to come to work later, leave earlier, or call in sick
more. Presenteeism involves the scientist still being present for
work; however, their performance levels are low due to illness
or mental fog; this can be more difficult to understand and mea-
sure (31). People in positions with high levels of pressure and
stress are more likely to have poor work performance, be less
productive, and suffer from emotional and physical negativity
bias (32).
It is not practical nor the point of this article to eliminate all

workplace pressures; some pressures are extremely valuable in
affecting change and others are simply a byproduct of the cur-
rent scope of work. However, forensic scientists and managers
need effective tools to cope with common workplace- and indus-
try-specific pressures. To do that, first, one must recognize the
role of stress and well-being as an important human factor issue
in forensic science. Individuals can take an active role in their
lives using techniques such as exercise, healthy eating, medita-
tion, vacations, and hobbies to help manage workplace stress.
Due to the clear connection between wellness and effects on

decision making, productivity, and performance, there should
also be an industry wide effort to improve forensic science by
taking this issue on board and improving the resilience and well-
ness of the practitioners. Workplaces may try flexible work
schedules, exercise initiatives, and provide healthy nutrition
sources at work. Wellness programs can become great benefits,
increase workplace enjoyment, and help employees establish a
work/life balance.
To counteract the “fight or flight” stress response, methods to

train the brain and body are needed. With practice, training in
techniques such as mindfulness can retrain the brain by reducing
cortisol levels and altering the brain in areas such as learning,
emotional regulation, and perspective (33–35). Mindfulness
training provides necessary techniques needed to effectively
respond to challenges instead of reacting on auto-pilot (36). It
also generates awareness to stress triggers both psychologically
and physically and brings the mind back to the present moment
for focused attention.
Many organizations, such as Google, Target, Accenture, Sales-

force, General Mills, and Aetna, have recognized the advantages
of such training (37). When Google introduced mindfulness
training to employees, the sessions would get booked immedi-
ately with employees in search of ways to increase resilience to
stress, become more creative, have mental clarity, and increase
focus. The popularity of the program in turn spun off books and
permanent workshops (38). However, service-related industries
such as forensic science, where decision making can affect
human lives, have not yet reaped the benefits of such training.
As being mindful is a psychological state, people can learn

how to cultivate a mindfulness practice (39). Learning

mindfulness techniques and practicing them improves cognitive
functions and job satisfaction, and nurtures creativity (40). This
leads to improvements in communication, innovative thinking,
and handling workplace conflicts. These effects all help enhance
quality of life while increasing focus and efficiency (33). Physi-
cally a person who practices mindfulness may experience lower
blood pressure, increased immune system responses, improved
emotional stability, and the quality of sleep (41). This leads to a
decrease in depression, anxiety, and even pain (42).
The tools learned through mindfulness training can be applied

throughout the workday, in the moment a stress response is cued
and in common functions such as eating, walking, and meetings.
Mindfulness programs may explore exercises in breath functions,
mental body scans, conscious communication, focused attention,
compassion, and physical movements to provide various tools to
employ during stressful moments (43). Workplace programs can
outline how to use techniques in emails, meetings, goal plan-
ning, setting priorities, and communication to effectively encour-
age a culture of mindfulness (44).
Forensic science is evolving to understand the outcomes of

human factors in forensic examinations, quality of work, and
error management. Understanding and managing human factors
can enhance quality and technical procedures of a laboratory as
well as improve decision-making ability. Workplace wellness
and especially stress has been studied heavily across multiple
industries to better understand employee retention, job satisfac-
tion, health, and absenteeism.
As forensic scientists work in a dynamic environment not

immune to common workplace pressures and subject to indus-
try-specific pressures, stress becomes an important human factor
to mitigate for overall error management and productivity. Tech-
niques such as mindfulness become a powerful tool for a foren-
sic scientist to employ to enhance decision making and focus
attention.
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