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Rationale

On 20 May 2017, the position statement 'Diving with ADHD/ADD' was adopted at the members' meeting of the
Nederlandse Vereniging voor Duikgeneeskunde (NVD; Dutch Society of Diving and Hyperbaric Medicine). In
order to maintain its currency, it is desirable to supplement and revise a position statement approximately every
five years.

Introduction

This NVD position statement formulates conditions for recreational scuba diving in combination with attention-
deficit/hyperactivity disorder (ADHD) and is intended to support risk management and decision-making by diving
physicians. No human research is available on the influence of hyperbaric conditions on psychotropic medication
or psychiatric disorders. This position statement can therefore not be substantiated beyond the level of expert
opinion.

Applicability of the recommendations

1. This document concerns recreational sport diving. The recommendations provided are not intended for
occupational divers, including recreationally active divemasters and instructors. Because of their
responsibility as occupational divers and the demands placed on situational awareness and stress resilience,
instructors and divemasters with ADHD are less suitable for these roles, although, in accordance with the
current position statement, they may be considered fit for recreational sport-diving activities.

2. This document expresses recommendations and not strict guidelines. The scientific basis has limitations
and, in individual cases, deviation from the recommendations may be well defensible.

3. The starting point is that the individual diver is primarily responsible for his or her own health and safety, as
well as for that of his or her buddy.

4. In every diver, it should be assessed whether other medical contraindications are present.
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Diving medical advice
ADHD is a relative contraindication for scuba diving with compressed air as well as for freediving.
If a number of conditions are met, diving with ADHD is permitted:
1. The condition has been therapeutically well controlled for at least three months, with no or only
minimal symptoms present.
2. There is no significant comorbidity.
There is insight into the condition, awareness of the illness, and adherence to medication and
treatment.

4. There are no significant side effects of the medication.

5. No other psychotropic medication is being used.

6. When medication is used, dives should not exceed a depth of 18—20 metres.

7. The diveris at least 16 years old, unless the examining physician advises otherwise on reasonable
grounds.

8.

Points of attention during the recreational diving medical assessment
e ADHD or cognitive enhancement?
Are symptoms present, and what is the severity of those symptoms?
How are attention, concentration, and awareness?
Is there insight into the condition and awareness of the illness?
Medication: immediate or extended release, timing of intake, side effects, rebound?
Treatment adherence and medication adherence?
Comorbidity?

Who performs the assessment?

The NVD advises that any recreational diving physician certified by the European College of
Baromedicine (ECB) should, on the basis of the recommendations in this position statement, be
well able to reach a carefully considered judgement as to whether a diver should be considered fit or
unfit to dive with compressed air. In cases of doubt, or in the presence of a complicated underlying
condition, a psychiatrist with knowledge of diving medicine may be asked to perform a specialist
assessment.

Table 1. Position statement on diving with ADHD - NVD December 2024.

Neurodevelopmental disorders

The Diagnostic and Statistical Manual of Mental Disorders (DSM) is a classification of mental disorders
developed under the responsibility of the American Psychiatric Association. In 2013 the fifth edition was
published: DSM-5 (American Psychiatric Association [APA], 2013). In 2022 a text revision was published, the
DSM-5-TR. A new category in DSM-5 is formed by the neurodevelopmental disorders; a group of disorders that
manifest during the course of the individual's development, often at a very young age. This group includes,
among others, attention-deficit/hyperactivity disorders (ADHD). The diagnosis of ADHD may only be made when
there are clear indications that the symptoms interfere with social, academic, or occupational functioning, or
reduce the quality of that functioning. In practice, psychostimulants are sometimes prescribed off-label as a
means of improving sustained attention and processing speed, so-called cognitive enhancement; in such cases
there is no ADHD. It is an accommodation to a performance-oriented society that requires us to perform
everywhere and optimally. In such a case, the medication is used only, for example, when preparing for or taking
a test or examination. This category of users, often young people, is therefore incorrectly assigned the
classification ADHD.



Core symptoms of ADHD in adults

Core symptoms Manifestations

Attention problems Being easily distracted, becoming bored quickly
Difficulty finishing tasks

Moving from one activity to another

Lacking an overview of main and secondary issues
Poor ability to plan, organise, and choose

Being able to read only briefly; being able to
concentrate only when the subject is highly
interesting

Difficulty listening and taking in information
Getting lost in details or being excessively precise
Endless procrastination

Difficulty completing forms, understanding
instructions, remembering things

Doubting

Being forgetful

Often losing things

Being chaotic

Temporary overconcentration or hyperfocus

Hyperactivity Difficulty sitting still

Always being busy

Constantly needing to walk around briefly to get
something

Having a feeling of inner restlessness

Fidgeting

Not being able to relax well in a quiet way
Talking excessively

Impulsivity Blurting things out

Interrupting others

Being impatient

Acting without thinking (spending too much money,
gambling, stealing, impulsive binge eating, etc.)
Impulsively entering into or ending relationships and
jobs

Mood swings and outbursts of anger Having a 'short fuse'
Rapidly changing moods in response to setbacks, up
to five times per day

Table 2. Examples of ADHD symptoms in adults. Source: Guideline ADHD in Adults. (Based on: J.J.S. Kooij.
ADHD bij volwassenen. Diagnostiek en behandeling. Pearson Benelux BV Amsterdam, 4th revised edition,
2017.)

Subtypes
Three presentations of ADHD are distinguished:
e predominantly inattentive presentation (ADD):
mainly difficulty sustaining attention;
e predominantly hyperactive/impulsive presentation:
mainly hyperactive and impulsive behaviour; and
e combined presentation:
both hyperactive and impulsive behaviour and difficulty sustaining attention.

Prevalence

A review of 117 studies, 103 of which were included in the meta-analysis, showed that the prevalence of ADHD
varies considerably (1.6%-4.8%) depending on the type of study (Popit, 2024). Many studies have attempted to
map the prevalence of ADHD in adults, but differences in methodology and measurement instruments make it



difficult to establish consistent figures. Estimates range from 2.5% to 5%, with a large-scale study published in
Psychiatry Research appearing to provide the most precise estimate (Ayano, 2023). This study pooled data from
five systematic reviews and meta-analyses, based on 57 individual studies with more than 21 million
participants. The researchers concluded that approximately 3.1% of adults have ADHD. Among the three
subtypes of ADHD, the predominantly inattentive subtype (ADD) was found to be the most common, with an
estimated prevalence of 3%.

Comorbidity

As many as 80% of children and adults with ADHD have at least one additional psychiatric disorder, such as a
mood or anxiety disorder, conduct disorder, autism (ASD), eating disorder, sleep disorder, and substance
misuse (Torgersen, 2006; Sobanski, 2007). Comorbidity is often accompanied by polypharmacy and the
associated increasing risks. The combination with ASD often entails potential sensory overload; a person may
become overwhelmed by an excess of sensory stimuli, such as sound, light, or temperature changes. During
diving, these stimuli can be intense due to conditions such as changing water temperatures, visual changes in
reduced visibility, and sounds that are perceived differently underwater.

For people with ADHD, and especially in the presence of comorbidities such as ASD, it can be difficult to
process and filter all these stimuli, which may lead to confusion, anxiety, or reduced concentration underwater.
This can affect safety, because it may distract attention from important tasks such as navigation, communication
with the buddy, or following safety procedures.

ADHD may be accompanied by various somatic conditions, such as asthma, chronic sleep problems, and
overweight (Instanes, 2018). The relationship between ADHD and epilepsy requires special attention. Children
with epilepsy have an increased likelihood of ADHD (Cohen, 2012; Hesdorffer, 2004). Conversely, the relative
risk of an epileptic seizure or epilepsy in children with ADHD is two to three times higher compared with the
general population (Dumont, 2015; Wiggs, 2018). The underlying mechanism for an increased risk of epilepsy in
ADHD is unclear.

Hyperbaric conditions

Little to nothing is known about the influence of hyperbaric conditions on ADHD and on the medication used in
the treatment of ADHD. Little is also known about what exactly happens to medicines under hyperbaric
conditions. There are indications that psychotropic medication increases the risk of nitrogen narcosis (Fowler,
1986; Clark, 2015).

The exact pathophysiological mechanism behind the development of cerebral oxygen toxicity is not known. It is
clear, however, that during a dive large quantities of oxygen radicals are generated, which ultimately lead to
increased cerebral blood flow (Koch, 2008). Animal experiments have shown that modulation of NMDA and NNA
receptors can influence susceptibility to cerebral oxygen toxicity (Manning, 2016; Eynan, 2014). Methylphenidate
has a modulatory effect on NMDA receptors (Urban, 2013). This implies an increased risk of cerebral oxygen
toxicity at depth, especially with oxygen-enriched mixtures. Underwater, convulsions may lead to drowning.
Human research on the 'maximum safe partial pressure of oxygen' when using methylphenidate or other
psychotropic medication is lacking, but our advice is nevertheless to be conservative with diving depth and/or
oxygen-enriched mixtures (Nitrox). It is also unknown whether psychotropic medication increases susceptibility
to nitrogen narcosis (a reduction in cognitive functioning as a result of an increase in the partial pressure of
nitrogen) or induces other undesirable effects at depth.

Medication

The Dutch Guideline ADHD in Adults (NVVP, 2015) recommends the psychostimulants methylphenidate and
dexamfetamine as first-choice treatments. If these two have insufficient effect or cause too many side effects,
atomoxetine or bupropion is recommended. Modafinil is considered as a treatment option in individual patients
only when other agents have been used sufficiently and have not proved satisfactory. The alpha-2A agonists
clonidine and guanfacine, and the antidepressant nortriptyline, were not included in the Dutch Guideline ADHD
in Adults. Guanfacine and clonidine are, however, prescribed as first choice for children with a tic disorder (de
Groof, 2019), as psychostimulants may worsen tics. Both agents may be prescribed off-label to adults with



cardiovascular problems (such as hypertension). The alpha-2 agonists themselves, if there are no side effects
such as low blood pressure and drowsiness, do not constitute an objection to diving.

In general, psychostimulants and atomoxetine are well tolerated and, provided there are no serious side effects,
they are not contraindicated for diving (Querido, 2023).

The use of psychostimulants in patients with epilepsy is not associated with an increased risk of epileptic
seizures (Brikell, 2019). In a study of methylphenidate in patients without epilepsy, a slightly increased risk of
seizures was found, but this concerned only the first 30 days of treatment, which may also have been
attributable to the stress of titration (Man, 2020). The risk of seizures with bupropion is dose-dependent and
occurs mainly at doses above 450 mg. Because of this risk, the advice is not to dive while using bupropion (Hill,
2015).

Rebound

Rebound (a sudden short-term increase in ADHD symptoms as a result of the medication wearing off) is not
compatible with diving, as the ADHD symptoms occur in an intensified form. Depending on the medication used
and the time of intake, the medication has generally worn off by the evening. This means that, if rebound occurs,
it may complicate an evening or night dive. Rebound during an evening dive can be prevented by taking an
additional dose of medication. It is important that any additional dosing should always be undertaken in
consultation with the prescribing physician.

Age

On the basis of practical experience and theoretical considerations, it was decided to lower the age limit for

diving with ADHD from 18 to 16 years. There are several important differences between puberty (10-15 years)

and older adolescence (16-18 years):

e Cognitive development
Adolescents aged 16-18 years usually have more advanced cognitive development than younger
adolescents. They have a greater capacity for abstract thinking and risk assessment, and are better able to
handle the responsibility associated with diving.

e Emotional maturation
Teenagers aged 16 years and older are often more emotionally stable than younger adolescents, which is
important for an activity such as diving, where stressful situations may arise. This generally makes them
better able to remain calm and make rational decisions under pressure.

e Physical development
There is a considerable difference in physical abilities, both in terms of motor skills and muscle strength,
between children aged 10-15 years and adolescents aged 16-18 years. Older teenagers are generally
physically stronger and better able to cope with the physical demands of diving, such as carrying heavy
equipment and dealing with changing pressure.

¢ Independence and responsibility
Adolescents aged 16-18 years often develop a greater sense of independence and responsibility. This is
important for following diving instructions, performing buddy checks, and consciously observing safety
protocols.

Considerations

e ADHD is a condition which, if untreated, is associated with symptoms that pose risks for diving, such as
attention problems, reduced awareness, and impulsivity. Scuba diving with compressed air is a relatively
safe sport, but cognitive limitations, such as a deficit in attention and awareness or, conversely, hyperfocus,
may pose a threat to both the diver and the buddy. Hyperfocus is a state of intense mental concentration in
which a person becomes fully absorbed in a specific task or activity. Underwater, this may lead to risky
situations, for example loss of situational awareness (reduced awareness of the environment), such as
changes in depth, current conditions, or the position of the buddy. Hyperfocus may also delay reaction time



in unexpected situations such as equipment problems. But even above water it may already lead to mistakes
(incorrect assembly of equipment or forgotten buddy checks).

e Comorbidity occurs frequently and may pose a risk for diving.

e The medication used for the condition has the drawback of possible effects on nitrogen narcosis and oxygen
toxicity. The occurrence of rebound, the intensified return of ADHD symptoms after the last intake of the
medication, may interfere with, for example, a night dive. The latter can be prevented by an additional dose
before the dive.

e The severity of ADHD may differ from person to person, but there is also situational variability (home,
school, work, sport, weekend, etc.). This means that the severity of the condition (as specified in DSM-5-TR)
may vary even during the day. The diver with only 'mild' symptoms, the diver who uses medication
'occasionally' as a cognitive enhancer, or the diver who uses medication only during study or school,
demonstrate that questions can be raised about the classification ADHD. These divers are often fit for scuba
diving with compressed air without reservation. The advice is therefore to reserve this position statement for
people with ADHD in whom there are clear indications that the symptoms seriously interfere with social,
academic, or occupational functioning, or reduce the quality of that functioning.

¢ On the basis of practical experience and theoretical considerations, it was decided to lower the age limit
from 18 to 16 years.

Finally, more research is needed into the impact of ADHD and related medication on diving safety, so that the
guidelines can be further improved.
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