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Summary
Neurodivergent (ND) individuals exhibit variations in communication, behaviors, and cognition, which present both
opportunities and challenges in healthcare settings. Anesthesiologists can offer personalized and compassionate care
to ND patients throughout the surgical process. Yet, often, there is limited knowledge of the specific actions that
anesthesiologists can take to build a healthcare environment that fully recognizes and meets the unique needs of ND
patients. This document highlights the importance of integrating tailored communication and supportive strategies
throughout the distinct stages of perioperative and intraoperative care.

Copyright © 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/).
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Introduction
“Neurodiversity” is a term that recognizes variations in
brain function, highlighting the critical role diverse
neurological profiles play in human society, analogous
to the fundamental importance of biodiversity for sus-
taining life.1 The neurodiversity paradigm embraces
inclusivity, recognizing and valuing a wide range of
behaviors among individuals, which manifests in a va-
riety of differences in cognitive processes, social in-
teractions, communication preferences and abilities,
sensory perceptions, and learning styles. The spectrum
of neurodivergent (ND) conditions includes autism,
attention deficit hyperactivity disorder (ADHD), sensory
processing disorder (SPD), and intellectual disability
(ID), among others. ND individuals exhibit various
sensory and behavioral patterns2 (Supplementary
Table S1). These variations can significantly impact a
patient’s experience in a hospital, creating the need for
adapted protocols that better accommodate the patient’s
unique needs.

Traditionally, ND conditions have been approached
through a deficit-based model, wherein individuals are
diagnosed and treated with medications or interventions
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to cure or minimize neurological differences.3,4 The
neurodiversity perspective recognizes these conditions
as variations in brain structure and function, resulting
in diverse ways of perceiving and interacting with the
world. While these variations can pose challenges that
can benefit from supportive services and interventions,
they may also offer advantages contingent on the
interplay between the individual and their physical and
social environments.4–6 However, the neurodiversity
movement is not immune to controversy and has been
criticized for possibly overlooking certain challenges
that neurodivergent individuals, particularly those with
the highest support needs, may experience in education,
health, and work. The tensions between the ‘medical’
and ‘social’ models of disability may be particularly
pronounced in a highly medicalized field like anes-
thesia. Anesthesiologists play a key role in actively
adapting the perioperative environment, making it more
accommodating and inclusive for ND patients, and thus,
should have an understanding of the neurodivergent
perspective (Fig. 1). This review aims to highlight the
distinctive anesthetic needs of ND patients, providing a
tailored approach to compassionate and effective care
aligned with neurodiversity principles. The recommen-
dations presented are particularly geared for individuals
with intellectual and developmental disabilities (IDD)
and those on the autism spectrum; however, they are
also anticipated to benefit a broader range of neuro-
divergent individuals, given the frequent co-occurrence
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Fig. 1: Perioperative strategies to improve comfort and collaboration with neurodivergent patients.
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of various forms of neurodivergence with IDD. More-
over, the overarching objective of cultivating a clinical
environment that emphasizes the importance of acces-
sibility and enhances clinicians’ proficiency in discus-
sing accommodations is expected to have a positive
impact across all neurodivergent populations.
Preoperative assessment
Developing an adaptive care plan
For ND patients, optimizing the surgical experience
begins during the planning phase of care. Adaptive care
plans, developed preoperatively in collaboration with a
child-life specialist or a psychologist, offer a practical
approach to assist and prepare ND patients for navi-
gating surgical experiences. These plans also aid the
medical team in establishing expectations and goals for
the patient (Supplementary Table S2). Adaptive care
plans use individualized sensory and communication
strategies to promote a more supportive and inclusive
environment.7,8 One of the initial strategies that can be
implemented during the planning phase of care is the
rapid identification of an ND patient with an alert card/
bracelet or a hospital passport. This ND patient identi-
fier may empower ND individuals to communicate their
specific needs and accommodations in medical settings,
ensuring their safety, understanding, and respectful
care. Offering relevant sensory and communication ac-
commodations to all patients, regardless of whether they
are identified as ND, is beneficial, as some ND in-
dividuals may not be comfortable carrying an identifi-
cation alert or may be unaware of their neurodivergence.

Another strategy is to bypass the crowded waiting
room, allowing staff to check in the patient in a private
space. In a comprehensive care plan, the patient’s
preferred communication style should be included, as
discussed below. Ultimately, the goal of the preoperative
visit and creation of an adaptive care plan is to develop
individual strategies unique to each patient that provide
ND individuals with appropriate support, understand-
ing, and tailored healthcare services.9 Over time,
investing in adaptive care planning can lead to long-
term time savings by reducing the number of missed
or canceled procedures and facilitating smoother tran-
sitions, but further research is needed to fully under-
stand its impact.

Destigmatizing neurodivergence in the medical
environment
The medical environment is a central factor that in-
fluences a patient’s sense of self and overall well-being.3

A discordance between an individual’s feelings or per-
ceptions and their external environment often leads to
negative reactions, which may be amplified in hospitals,
particularly in surgical and perioperative settings.7 Neu-
rodivergent patients may have had previous experiences
of stigma and unconscious bias that make them reluctant
www.thelancet.com Vol 76 October, 2024
to disclose their neurodivergent status, which may
become a barrier to personalized and inclusive care.10,11

For NT people, understanding and appreciating specific
behaviors and sensitivities can be challenging, often
leading to misconceptions and mischaracterizations of
ND patients (Table 1).12,13

Creating a safe and non-judgmental environment
where patients feel comfortable is paramount. The rapid
identification and support of neurodivergent patients
can provide them with appropriate care, understanding,
and tailored healthcare services.9

Optimizing the preoperative visit
Preoperative planning presents an important opportu-
nity to provide patient-centered support to reduce anxi-
ety, increase predictability, and promote cooperation.9

Arranging a preoperative visit can enable patients and
their support partners to ask questions, address con-
cerns, and establish rapport with the healthcare team
before the surgical procedure. This visit can also
familiarize patients and caregivers with the surgical
environment. Additional proactive planning through
personalized preparation techniques such as picture-
based educational books, visual schedules, social stor-
ies, preoperative tours, and other sensory-friendly stra-
tegies can foster a sense of empowerment for ND
patients and their families and lead to a smoother sur-
gical experience.7

Navigating neurodivergent communication
During the preoperative evaluation of ND patients, it is
crucial to identify and accommodate the patient’s
preferred communication style to enhance engagement
and facilitate successful information exchange. These
may include alternative communication methods, such
as visual aids or assistive technologies.12 Additionally,
written instructions, diagrams, or written or picture
schedules that describe the visit and procedures in a
concrete, step-by-step fashion can increase predictabil-
ity, mitigate anxiety, and provide a structured frame-
work tailored to the needs of ND patients.10 Enhancing
communication channels between anesthesiologists and
patients before surgery facilitates seamless transition at
each stage of hospitalization.

Miscommunication between ND patients and clini-
cians can arise from misinterpreting tone of voice and
facial expressions. It is, therefore, vital to prioritize un-
derstanding what the patient is saying rather than how
they say it and to appreciate the benefits of their often
straightforward communication style in a hospital
setting. Finally, some ND patients may need to utilize
different types of communication at different points in
their hospital stay, such as patients who typically
communicate through speaking but benefit from using
augmentative and alternative communication (AAC; i.e.
devices, symbols, gestures, or other means) to
communicate when under stress. Care partners are
3
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Misconception Uniformity within
Neurodiversity

Limited Social
Skills

Inability to
Empathize

Lack of pain perception Lack of intelligence Lack of agency Behavioral problems

Reality Neurodivergent
conditions exhibit
diverse characteristics,
with each individual’s
experience varying
significantly.

Neurodivergent
individuals may
exhibit distinct
social skills and
communication
styles compared
to neurotypical
individuals.
Their unique
modes of
interaction and
expression hold
inherent value
and significance.

While some
neurodivergent
individuals may
struggle with
social cues,
empathy is not
inherently absent
in neurodivergent
people.

Less than half of
neurodivergent children
receive local anesthetics
during blood draws, a
standard practice for
neurotypical children
(13).
Sensory processing
differences in
neurodivergent
individuals can result in
varying pain sensitivities,
but it’s not a universal
trait across all
neurodivergent people.

Neurodivergent
individuals showcase
a diverse spectrum
of cognitive abilities.
Recognizing and
appreciating their
unique strengths
and intelligence is
crucial, given the
significant variability
within this diverse
community.

Neurodivergent
individuals are often seen
as passive recipients of
care and support, rather
than being recognized
for their strengths,
talents, and potential
contributions to society.

Most patients are not
intentionally exhibiting
difficult behavior; rather,
neurodivergent
individuals are doing their
best to navigate
overwhelming or
perplexing environments.
Their behaviors may be
influenced by factors such
as pain, anxiety, sensory
overload, or other
challenges they are
facing.

How to address Acknowledge and
appreciate the
intricate complexity
and diversity within
the neurodivergent
community,
emphasizing the need
for individualized
approaches.

Embrace and
accommodate
differences in
social skills
Cultivating
empathy can
greatly enhance
understanding
and connection
with these
patients.

Acknowledge the
unique
perspectives on
emotions and
empathy in
neurodivergent
individuals.
Cultivating
empathy can
significantly
enhance
understanding
and connection
with these
patients.

Tailor communication to
individual needs, utilizing
visual supports and
scales, considering
sensory variations,
collaborating with
support networks, and
adopting personalized
approaches based on
behavioral cues.

Recognize that
many
neurodivergent
individuals possess
exceptional skills,
such as attention to
detail, pattern
recognition, and
divergent thinking.
Recognize the
unique insight
people with
intellectual
disabilities have to
offer

Involve the patient as
much as possible (or as
much as they want)
instead of only directing
communication to the
caregiver.

Foster a neutral/accepting
environment.
Avoid expressing
frustration (sighing,
commenting on how the
patient is not
cooperating, generally
being made to feel like a
burden) to the patient or
their care givers.

Table 1: Common misconceptions related to neurodivergent individuals.
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invaluable in interpreting communication that may
seem idiosyncratic.

Creating accommodating environments
Preoperative evaluation of ND patients requires close
attention to sensory issues, intending to minimize
sensory overload. This includes adjusting lighting,
controlling noise levels, reducing contacts, limiting the
number of providers in and out of the room, and
providing soothing tools like weighted blankets or
headphones.9,12 It is important to address anxiety and
consider that ND individuals may express fear differ-
ently and have unique coping methods. Anxiety can be
identified with patient and caretaker input and
improved through a personalized approach, including
using suitable preoperative medication, minimizing
fasting duration, fostering relaxation, and managing
stress.8

Preparing for transitions
Providing a separate information sheet or a personalized
book with information about the surgery, anesthesia,
and contact details for the preoperative clinic/team can
help reduce anxiety and confusion when preparing ND
patients for transitions in the perioperative setting.7 The
care team should provide clear, step-by-step, concrete
instructions regarding the preoperative process,
including changes in the environment, routines, and
personnel involved. Proactively inquiring about the pa-
tient’s need for accommodations, emphasizing the care
team’s willingness to answer questions, and actively
encouraging patients and caretakers to express inquiries
allow for targeted adjustments and foster open
communication with the medical team. A familiar
support person plays a vital role in the preparation,
continuity of care, emotional support, communication,
and advocacy for the patient.

Involving multidisciplinary assessments
The collaborative involvement of a multidisciplinary
team, including anesthesiologists, psychologists, psy-
chiatrists, child life specialists, caregivers, and other
medical specialties, is vital for comprehensive preoper-
ative evaluation tailored to each ND patient. The com-
bined expertise offers insights into cognitive, behavioral,
and medical aspects, ensuring a thorough medical his-
tory review and understanding of specific conditions.
Where applicable, collaboration with the patient’s pri-
mary healthcare provider and caretaker is important to
understand their medical requirements and develop-
mental history.14,15
The intraoperative environment
Anesthesia providers can optimize the operating room
environment by reducing excessive stimuli, which may
www.thelancet.com Vol 76 October, 2024
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Preoperatively

What can the anesthesiologist specifically do to create a tailored preoperative plan in partnership with the patient and their caregivers?

Try to ensure that all healthcare providers involved in the perioperative process are well-informed and trained to support neurodivergent patients effectively.

Encourage open communication regarding any accommodation needs the patient/caregiver may have.

Provide the patient with clear expectations regarding the time available for their consultation, the number of questions you can address, and, if necessary, guide them on where or to
whom they can direct additional inquiries that you may be unable to answer or accommodate due to time constraints.

Maintain a nonjudgmental attitude. Some patients might have phobias or anxieties that seem unusual, but that are still important to address for the individual’s peace of mind.

Intraoperative

What can the anesthesiologist specifically do to improve the intraoperative experience?

Whenever feasible, prioritize line placement under anesthesia, unless the patient expresses their agreement to proceed without it.

Offer the patient the opportunity to listen/watch to their favorite song or movie on repeat while undergoing an IV insertion.

Offer the patient a fidget toy to hold in their other hand during the placement of the IV, ensuring a more comfortable experience.

Provide noise-canceling headphones.

Reduce noise and number of people the patient interacts with

Close doors

Dim lights

Be mindful when leaving Foley, NG tubes and surgical drains, and remove as soon as possible.

Reduce use of non-absorbable sutures.

Allow for additional time, breaks, or adjustments during the surgical process as necessary.

Adjust the temperature.

Provide comfortable seating or positioning options (e.g., Provide the option to sit up or be slightly inclined during mask induction)

Accommodate any adaptive equipment they require.

Offer appropriate choices to promote control

Have one point person providing step-by-step sensory information to the patient

Lower volume on alarms

Utilize “first, then” language

Offer the option to watch IV insertion or be distracted by favorite video or song

Postoperative

How can the anesthesiologist contribute to the planning of postoperative care?

Proactively identify potential challenges in the postoperative period, such as pain/anxiety management issues, sensory sensitivities, or communication preferences, and effectively
communicate them to the postoperative care team.

Be aware of any potential interactions or contraindications between postoperative pain medications and the patient’s existing medications.

The presence of a supportive individual can enhance communication between the patient and healthcare providers, facilitating the implementation of appropriate pain management
interventions.

Visual aids, such as pain scales or pictorial representations, can assist neurodivergent individuals in articulating their pain levels and locating the source of pain.

Deep breathing exercises, relaxation techniques, or providing a calm and predictable environment.

Minimize unnecessary sensory stimuli

Provide weighted blankets, offering access to preferred sensory stimuli (e.g., fidget toys), or creating a quiet and soothing environment.

Consider a telehealth visit instead of a physical visit if the patient is at home.

Verbal discussions, suggestion boxes, or anonymous surveys

In-person conversations, written communication, email, or online platforms for feedback submission.

Table 2: Empowering anesthesia providers: concrete strategies for neurodivergent patient care.

Viewpoint
cause stress and overwhelm individuals with sensory
issues.10 Strategies include limiting the number of
operating room personnel, mindful noise control,
dimming lighting, comfortable positioning, and mini-
mizing unexpected touch. Providing noise-canceling
headphones or music options can help reduce exces-
sive or unpleasant noises. Implementing scent-free
policies and clear communication aids in creating a
calm and soothing environment.

Explaining procedures beforehand can help ND in-
dividuals feel more comfortable during surgery. Placing
www.thelancet.com Vol 76 October, 2024
an IV line before the procedure can be difficult. If
needed, sedation should be discussed as an option for the
patient. Premedication can help manage stress and sen-
sory sensitivities (Supplementary Table S3), improving
the patient’s experience during medical procedures by
reducing distress.9,16,17 Premedication can be adminis-
tered through various routes to suit individual prefer-
ences. Anesthesiologists can explore alternative
techniques, like desensitization protocols, calming
methods, distraction techniques, and collaboration with
child-life specialists, to address sensory challenges.8,16,18,19
5
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In general, the anesthetic management for ND pa-
tients, specifically regarding medications, closely fol-
lows standard practices for NT patients, with no strong
evidence suggesting differential responses to anes-
thetic medications in ND individuals.20 Providing
effective pain relief through intraoperative adminis-
tration of adjuvants such as acetaminophen, anti-
inflammatory medications, and utilizing local/
regional anesthesia can be helpful, if medically indi-
cated. Implementing preventive measures for post-
operative nausea and vomiting (PONV) and
maintaining optimal intraoperative hydration can
facilitate the early removal of intravenous cannulas,
which may help prevent negative emotional experi-
ences in the recovery room.
Postoperative care and transitions
Postoperative care and transitions for ND patients
require implementing personalized pain management
strategies, recognizing non-verbal cues, developing
alternative pain assessment methods, monitoring for
adverse reactions, facilitating smooth transitions, and
collaborating with the patient’s support system. When
deciding between a postoperative intensive care unit
(ICU) bed or a bed on the ward for an ND patient, it is
essential to consider the patient’s medical condition,
sensory issues, mobility, safety, caregiver support, and
recovery plan. Alerting the postoperative care team to
some of these issues may help reduce stress and anxiety
for patients and their caregivers.

Pain assessment and measurement
Pain assessment encompasses cognitive, physiological,
sensory, behavioral, psychosocial, and environmental
factors, making it a complex and subjective process.
Self-report pain measurement tools like the 11-point
numerical rating scale (NRS) for adults and adoles-
cents or a visual analog scale (VAS) (i.e.: Wong-Baker
FACES) for children are considered the gold
standard.21

For non-speaking or minimally verbal ND patients or
patients with difficulty understanding or communi-
cating their pain, validated behavioral/observation tools
have been developed, including the Revised-Face, Legs,
Activity, Cry, Consolability (r-FLACC),22 Child Facial
Coding System (CFCS), and Revised Noncommuni-
cating Children’s Pain Checklist (NCCPC-R).13 These
tools consider nonverbal cues like squirming, tension,
self-injury, moaning, arching, crying, grimacing, and
flushing. The Parental Post-Operative Pain Measure
(PPPM) is a 15-item tool for at-home assessment of
post-surgery pain, with a score greater than 6 indicating
acute pain.23 Self-report scales should be tried first
before using behavioral/observational tools.

It is important for clinicians to 1) identify the correct
pain scale to use for the patient’s developmental level and
communication preferences; 2) avoid over-attributing
behaviors (i.e.: rocking, flapping, etc.) solely to ND con-
ditions and consider pain as a potential cause for an in-
crease in self-stimulatory/regulation behaviors12; and 3)
involve caretakers early and often in identifying pain and
distress in ND patients. Caregivers provide invaluable
support and insight to ensure that the needs of the ND
individual are adequately addressed.

Pain management
Individualized pain management strategies are
essential as ND patients may display different pain
thresholds and/or the ability to report verbally or
visually on their internal states and pain experience.
While some individuals may experience hypo-
sensitivity and require less pain medication, others
may experience hypersensitivity and significant pain.24

Before surgery, the anesthesiologist should complete a
comprehensive pain history, including 1) responses to
prior acute pain or injury, 2) concerns about ongoing
chronic pain, 3) a review of exposure to pain medica-
tions including what the ND patient or caregiver
believed worked or did not work well. It is important
to avoid setting firm expectations on what pain level is
expected postoperatively, as these may not be accurate
in the ND patient. Under or overestimating pain
following a procedure may result in a breach of trust
between the clinician, the patient, and/or caregivers.
Frequent reassessment of pain using the above tools is
fundamentally important. It allows the ND patient
and/or caregivers to evaluate the response to thera-
peutic pharmacologic and non-pharmacologic in-
terventions to manage pain.

Monitoring for adverse reactions or delayed
recovery
This requires a comprehensive approach beyond patient
self-report. General instructions like “Come back if it
gets worse” or “Watch out for swelling/redness” may
leave ND patients uncertain about when to seek further
medical attention. Introducing quantifiable metrics for
adverse reactions to address this issue is helpful. For
example, specific fever thresholds or predetermined
redness areas provide explicit guidance, ensure accurate
monitoring, and empower patients, caregivers, and
other support persons. Pictures and written instructions
should be used whenever possible.

Follow-up and feedback
Follow-up care and long-term considerations for ND
patients should involve collaboration with patients’
support systems. Engaging with the patient and their
family members, caregivers, or advocates can ensure the
patient receives appropriate ongoing care and support.
This collaboration should include comprehensive
discharge planning, providing necessary resources, and
educating the support system regarding the patient’s
www.thelancet.com Vol 76 October, 2024
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needs and any potential challenges they may face during
recovery.
Conclusion
Anesthesia providers can enhance the care of ND pa-
tients by proactively recognizing and addressing their
distinctive needs and preferences. Embracing neuro-
divergence in perioperative care is crucial for providing
inclusive and effective healthcare to ND patients. Pre-
operative efforts should focus on destigmatization,
optimized communication, sensory accommodations,
and tailored care plans. Intraoperatively, minimizing
sensory overload and stress can improve the surgical
experience. Postoperatively, personalized pain manage-
ment and smooth transitions, with input from the pa-
tient’s support system, are essential. Integrating
neurodivergent-informed practices ensures equitable
treatment and enhances overall healthcare outcomes for
ND individuals. By creating an environment that aligns
seamlessly with the unique needs of ND patients, we
can collectively foster an atmosphere that upholds their
well-being and dignity at every stage of perioperative
care. The proposed strategies may seem geared toward
well-resourced settings, but many can be effectively
applied in less resourced environments. These recom-
mendations serve as a starting point and can be adapted
to the specific needs and resources of each institution or
country.
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