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The psychophysical impact of a high-complexity environment such as the dental office is not
a novelty. This article outlines the organizational and human factors that impact the overall health
of dentists, assistants, hygienists, and administrative staff. A careless organizational and human
factors approach cannot only function as a stress and error trigger but also affect the highly precise
requirements of dentistry and task performance in the daily demands of the office.

Ergonomics and human factors principles guidelines should be structured and taught from
the basics in dental schools and supported by prevention programs and interventions in the
dental professional field, as in other industries, to promote safety, health, and efficiency within the
integration of humans, systems, and environments.

Usually, the main focus of dentistry research is the physical aspect of the job; the high rates
of musculoskeletal disorders are a real problem, but the cognitive-organizational element of the
job is not a minimal issue, which highly contributes to physical-emotional exhaustion in the work
environment.

A fatigued mind impacts the physical aspect of the job, and physical fatigue impacts the mental
aspect of the job. This dual effect in a job that requires dealing with anxiety and fear patients,
administrative situations in the office, financial aspects, and technical and skill aspects from the
dentist, among other requirements, makes dentistry a unique profession.

This article addresses the components of the factors that promote cognitive depletion in our
field and provides simple tips on controlling them to avoid burnout among dentists. It highlights the
importance of awareness of how we manage the organization in the office and the effect on human
behavior and performance. It wants to bring to light a common problem for dental practitioners and
the workforce to prevent health and performance decrease.

Introduction Organizational factors and physical fatigue

Organizational factors and work practice behaviors require
a comprehensive understanding of workplace dynamics and
a deep analysis of how organizations function in the dental
office and how they affect it. The dental office’s organizational
aspect is affected by the environment in which it operates and
can affect the efficiency, motivation, and performance of the
people working in an environment of high demand for quality
and precision.

Dental professionals face unique challenges due to the high
levels of responsibility, work pressure, and complex decision-
making inherent in the field. Factors such as demotivation,
time constraints, work-home stress, and team dynamics can
either enhance workplace harmony or lead to cognitive strain
and burnout for dental practitioners. Analyzing and managing
both organizational and human factors—through frameworks
commonly applied in high-stakes industries like aviation—

can help reduce errors, improve performance, and create a
safer, more productive practice environment [1].

https://doi.org/10.29328 /journal.jcad.1001046

While physical fatigue in dental practice is well-
documented in ergonomic studies, the cognitive challenges
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faced by dental professionals also warrant careful attention
[2]. The concept of human factors has been extensively studied
in other fields, emphasizing error reduction and enhanced
decision-making under pressure. For instance, aviation
emphasizes critical decision-making processes and error
minimization techniques, which, if applied to dentistry, can
improve workflow and help prevent errors that may impact
patient safety.

Dentistry demands rapid, continuous decision-making,
particularly in high-stakes situations involving patient
expectations, systemic conditions, operator expertise, and
visual and cognitive demands. When combined with high
levels of responsibility, these factors can profoundly impact
both the outcomes of dental treatments and the cognitive
resilience of the practitioner. Awareness of these cognitive
demands allows for the identification of potential risks and
opportunities to enhance decision-making within dental
practices [3-5].

Human factors load and

performance

impacting cognitive

Dental practitioners frequently encounter unavoidable
errors, whether from cognitive slips, knowledge gaps, or
procedural complacency. These mistakes may arise from
action or thought processing errors, insufficient knowledge, or
the habitual repetition of tasks. Understanding the cognitive
demands and potential errors within a dental setting can
provide a roadmap for improvement.

Being able to identify capabilities, skills, attitudes,
aptitudes, and continuous training must be part of the
organizational logistics of each dental office to place people
in positions where they can perform better and offer more
predictable results.

Key cognitive factors to control in dental practice

1. Social psychology: Focusing on the work environment
and the ownership- the workforce’s shared culture, values,
and open communication can be the cornerstone of proper
workflow and quality outcomes. According to social
psychologists, creating an environment in the workplace that
allows for the free flow of exchanging ideas, expertise, training,
and social support will increase employees’ happiness and
productivity and make them more likely to remain in their
jobs [6].

Some of the factors to address are as follows [7,8]:

o Level of responsibility: Having clear responsibilities
makes the operator and staff accountable for their
respective tasks; it is essential to understand the work,
the sense of accomplishment, and the employee’s
motivation.

o Motivation and demotivation: Motivation is a
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fundamental aspect of the job; working on our skills
and our strengths in a positive working environment
is essential to achieving better performance and high
motivation.

o Peer pressure: Peer pressure can propitiate positive
or negative stress, depending on personality. Clear
and open communication and realistic goals between
management, the dentist, and the staff or between
peers can trigger excellent clinical outcomes with less
stress.

o Communication between team members: Using
guidelines, standard procedures, and communication
within a detailed working system creates efficiency in
the environment.

Incorporating tools like Lean Six Sigma can improve
workflow by enhancing communication, training, and
overall job satisfaction, helping to create an accountable,
performance-driven culture. Techniques such as scheduled
meditation, stretching, and work-life balance strategies can
mitigate mental fatigue. Utilizing checklists and models like
James Reason’s Swiss Cheese Model helps preemptively
address potential errors, identify points of failure, and
establish error-mitigation strategies [9-11].

2. Performance-affecting factors: High performance in
a high-demand precision task profession and patient service
management is fundamental to operating with excellence.
Some of the factors affecting performance that need to be
addressed and controlled are:

o Physical fitness: Poor stamina, postural muscle
weakness, sedentarism, alcoholism, and smoking,
among others, are risk factors for musculoskeletal
disorders development. Physical fitness can improve
job performance, reduce errors, and enhance decision-
making skills [12].

o Time pressure and deadlines: It is well documented
that time pressure affects the human body with
strain, exhaustion, work engagement, and self-esteem.
Schedule management must be realistic with the
procedural times with patients and be strategic in the
agenda organization [13].

o Home and work stress: High stress levels trigger
multiple diseases; a combination of stress in the office
and at home represents a source of demotivation,
exhaustion, anxiety, fatigue, and lack of purpose for
working at the maximum level [14].

o Workload and distraction management: Mental
and physical workloads have been associated with
increased muscle activity, spinal loads, and reports of
discomfort [15].
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Stressors such as obesity, lack of sleep, substance use,
and inadequate work-life balance can decrease the cognitive
and physical capabilities of dental practitioners. Many dental
clinics operate under high time demands and workload
pressures, often without structured time management
strategies, which exacerbates stress and reduces performance
[16,17].

Developing a well-organized system for scheduling,
case selection, and staff rotation, coupled with continuous
professional education, can help dental practices achieve
optimal efficiency and reduce cognitive strain [18,19].

3. Situational awareness: Our ability to focus on the task
at hand can sometimes be compromised by our situations,
affecting the final results and the risk of accidents and errors
[20].

Some of the factors to be aware of during procedural tasks;
* Awareness of time (Avoid time pressure)

* Awareness of surroundings (Avoiding distractions
from the task)

* Team roles and dynamics (Define the roles depending
on training, capabilities, and skills)

* Risk management (Clear guidelines)

Time awareness, task organization, and proper
arrangement of workspace items based on efficient horizontal
reaching areas for item/equipment placement can reduce
unnecessary physical strain, interruptions, efficiency,
and workflow and allow dentists to focus on critical tasks
(Figure 1).

Using visual checklists, procedural clear, simplified
guidelines, timers for break cycles, role definition, and
task completion analysis promotes situational awareness,
efficiency, uninterrupted workflow, motion controls, strategic
pre-organization items, and time management control,
minimizing the risk of errors and complacency in routine
procedures [21] (Figure 2).

4. Task complexity and repetition: The task complexity
and the above-mentioned factors should be controlled to
minimize physical and psychological constraints in dentistry;

o  Physical strain from high-load tasks
o  Cognitive demands of complex procedures
o  Monotony from repetitive tasks

Traditional dentistry performed with standard
magnification tools or the naked eye often leads to poor
ergonomics, which may result in physical strain. The dental
microscope, when used correctly, can improve posture, reduce
fatigue, and enhance precision by allowing multiple levels of
magnification [22].

https://doi.org/10.29328/journal.jcad.1001046

Figure 1: (a-c): Operatory Equipment, and Items Pre-Organization for Efficient
Dentistry. (Images provided and owned by the author).

Cognitive Controls
In Dentistry

./ Useatask analysis to manage
the working times

V" Use checklists

+" Pre-Organize Everything

v Use the Lean Six Sigma Process
Method for improvement

Figure 2: Tips for effective cognitive controls in dentistry. (Image provided and

owned by the author).

Analyzing each dental task for its complexity and organizing
patient treatment times accordingly can significantly
reduce time pressures and improve cognitive efficiency
[23]. For example, more complex procedures, such as molar
endodontics or multi-tooth crowns, should be scheduled
with adequate time and appropriate tools. Documenting
approximate service times for each type of procedure can aid
in managing time effectively, leading to smoother workflow
and enhanced performance [24,25].

Adequate training for the assistant, considering ergonomic
principles of work techniques, economy of movement, neutral
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posture, positioning and acquisition of a chair, and furniture
with ergonomic design are investments that optimize and
enhance the work workflow with the dentist and minimize
mental and physical stress to the operator [26].

Burnout in Dentistry: Prevention and management

Burnout, a condition characterized by mental, emotional,
and physical exhaustion, is common in healthcare. Symptoms
include fatigue, negativity, mental disengagement, and reduced
efficiency. Studies show that burnout affects a significant
proportion of healthcare workers, including 57% of internal
medicine students and 38% of cardiologists [27,28]. Among
dentists, one in ten reports symptoms of burnout, primarily
emotional exhaustion and depersonalization [29,30].

High workload, stress, demanding work conditions,
and patient expectations contribute to absenteeism, lower
productivity, and decreased job satisfaction. Managing
workload effectively and promoting a balanced work-life
approach is essential to combat burnout. Techniques like
mindfulness, communication improvement, and dedicated
relaxation time help alleviate workplace stress [31,32].

The “3 Rs” approach—Relax, Reflect, and Regroup—
offers a structured method for preventing burnout. Regular
relaxation alleviates exhaustion, reflection helps identify
potential improvements, and regrouping encourages strategy
development for addressing challenges [33].

Tips for burnout control in dentistry:

* Look for Colleagues’ Support System when having
feelings of anxiety, dissatisfaction, and mental
exhaustion.

* Drop, Delegate, and Redesign; shift for better work
practices, support for the staff, and redesigning tasks,
procedures, and working methodologies are always
options to decrease workload and increase motivation.

* Don’tbe too hard on yourself; perfection does not exist.
Do the best you can

» Take failures as opportunities for improvement.

*  Work-life balance is important; there is a whole life
outside the dental office.

* Practice Meditation /Mindfulness; they root you in the
most important moment, the present.

* Practice Positive Psychology, look for at least three
positive things in your daily life, and use a positive
mindset to decompress your inner life.

Conclusion

Delivering high-quality dental care involves managing a
range of cognitive and physical demands. The failure to address
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these factors can impair both the dentist’'s performance
and patient outcomes, potentially leading to burnout and
complacency. Dentists should be trained on ergonomics and
human factors principles from the early stages of education,
and adopt strategies to manage workload, enhance team
communication, invest in ergonomic equipment, and strive
for a work-life balance. Combining these efforts fosters a safer,
more efficient, and cognitively supportive environment where
both patient and practitioner thrive.
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