APPENDIX D
SUGGESTED EVALUATION OF THE PAEDIATRIC AND ADOLESCENT PROSPECTIVE DIVER

Based on: Elliott E, Smart D, Lippmann J, Banham N, Nochetto M, Roehr S. South Pacific Underwater
Medicine Society (SPUMS) position statement regarding paediatric and adolescent diving. Diving and
Hyperbaric Medicine. 2024;54(4):338-43. https://doi.org/10.28920/dhm54.4.338-343.

PMID: 39675742. PMCID: PMC11779525.

Introduction

A medical health risk assessment should be undertaken on all prospective paediatric and adolescent
divers from 10 years of age. Adult guidelines apply from 15 years of age. A dive medical assessment
should be conducted prior to any compressed air diving and following any significant health event by
an experienced diving medical doctor with an interest in children / adolescent divers.

Background

With more children / adolescents engaging in compressed air diving training and families seeking
adventure sports on holidays, the SPUMS medical guidelines needed to be reviewed to align with
available evidence-based approaches and consider appropriate age limitations. The primary goals of
evaluating the paediatric and adolescent prospective diver are to:

e Assess for those children / adolescents who appear to be at increased risk of a potential
adverse event during diving to provide risk mitigation, advice and guidance as to the
appropriateness of diving;

e Seek additional specialist advice and information from reliable third-party sources should
there be doubt in the child / adolescent’s suitability or where there are complex health
issues;

e Determine the child / adolescent’s wish and motivation to dive, being mindful of any
excessive coercion from care givers;

e Educate the child / adolescent’s parents / care givers regarding the risks the child /
adolescent will be exposed to when diving; and

e Educate the child / adolescent as to their responsibilities to the accompanying divers.

Which paediatric and adolescent divers should not dive?

Condition Impact on the child /

adolescent

Risk with diving

Any medical condition that Treated or untreated.

could cause sudden incapacity

Any condition that may directly
or indirectly affect the child /
adolescent’s level of
consciousness is an
unacceptable risk with diving.

Epilepsy (any type including Treated or untreated.

absence seizures)

Any condition that may directly
or indirectly affect the child /
adolescent’s level of
consciousness is an
unacceptable risk with diving.

Attention deficit hyperactivity
disorder (ADHD)

The prefrontal cortex is not
fully developed until ~20 years
of age. Prior to this there is
increased risk-taking
behaviour, mood swings, and

Use of psychotropic
medication and precipitation
of oxygen toxicity and nitrogen
narcosis is possible.’ There is a
slightly increased risk of
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reduced concentration.?’
ADHD can add an extra layer of
challenge for the individual’s
level of executive function with
attention and concentration
difficulties and impulsive
behaviour.%# 10

epilepsy and co-morbid ADHD,
plus stimulant medication (i.e.,
methylphenidate) can lower
seizure threshold.’

Asthma (including well
controlled and exercise
induced), cystic fibrosis, and
other chronic respiratory tract
illness

Airway anatomy is not
completely matured until 16
years old.? Respiratory illness
and atopy are less common
with increasing age.®

The combination of
hyperreactive airways disease
and frequency of iliness can
potentially increase the risk of
gas trapping and pulmonary
barotrauma resulting in
arterial gas embolism (AGE).

Congenital heart disease
despite correction (includes
ASD, VSD, PFO, pulmonary
hypertension)

Current or history of corrected
congenital heart disease can
carry a risk of heart failure and
arrhythmias.
Patent/persistent foramen
ovale (PFO) are more common
in <19 year olds (36%) which
increases the risk shunt-
mediated AGE.??

Cardiac conditions significantly
impact on cardiorespiratory
function and the potential risk
of AGE which are unacceptable
risks with diving.

Insulin dependent diabetes
mellitus

Adult Guidelines are specific
>18 years old.

Risk of hypoglycaemia due to
greater metabolic demands,
environmental effects
(thermogenesis), and the risks
that hypoglycaemia pose in the
subaquatic environment are
unacceptable risks with diving.

Migraine with aura

Patent/persistent foramen
ovale are more common in <19
year olds (36%) increase the
risk of AGE.>?

The increased risk of shunt-
mediated DCI due to PFO is an
unacceptable risk with diving.

Tympanostomy tubes present
in either or both ears

Risk of water ingress into the
middle ear via a
tympanostomy tube in the
eardrum significantly increases
the risk of infection. It can also
cause calorific cold water
stimuli resulting in severe
vertigo and disorientation
underwater.

Contraindication to
submersing the head under
water.

Hereditary or acquired
bleeding disorders

As per adult guidelines.

The increased risk of
exacerbation of the severity of
barotrauma and diving
injuries.

Child / adolescent who cannot
swim.

All divers should be able to
swim.

The risk of panic and drowning
are unacceptable risks with
diving.




*This list is not exhaustive and other conditions that may be considered incompatible with diving
may be uncovered during the diving medical.

Notes specific to paediatric and adolescent prospective divers.
Careful attention during the assessment of the prospective paediatric / adolescent diver on:

their past medical history;

their psychological maturity and executive function (consider third-party input);>>!13

ear nose and throat assessment (an audiogram should be conducted) with careful attention
to assessing success of auto equalisation under direct observation with otoscopy due to
increased incidence of infections and atopy in this age group;>®**

asthma risk (pulmonary lung function testing should be conducted with consideration for
bronchial provocation testing) in this age group;>*>!%-12

risk of PFO and higher incidence in this age group; 23>%19-12

hypothermia risk and appropriately sized diving garments and equipment.>*!’ Children until
adolescence are at increased risk of hypothermia (and dehydration which can enhance
hypothermia risk) due to greater surface area to body mass ratio, less subcuticular adiposity,
and lower body mass index (BMI).2#1%14 This can have implications on vasomotor,
bronchomotor, locomotor and psychomotor abilities;>'?

reported in-water and swimming capability, including considerations around physical
capabilities and ability to rescue a buddy, plus extra weight (average weight of diving gear
~15kg) and mobility restrictions with diving equipment; 231317

motivation for diving including whether the child / adolescent perceives they are under
duress to dive; 208121415

educating the child / adolescent’s parents / care givers regarding the risks the child /
adolescent will be exposed to when diving, and the responsibilities to the child, of the
accompanying divers;

the understanding and preparedness of the parents or care givers to accept risk on the child
/ adolescent’s behalf, or determining if the child / adolescent is functionally competent to
provide informed consent.®1®

Additional recommendations
In addition to determining appropriate fitness to dive for the child / adolescent, SPUMS recommends
the medical diving assessor discuss the safety considerations for subaquatic activities, which include:

emphasis of the need for physical and psychological fitness during their training;

emphasis of the need for accessory diving skills, including snorkelling and buoyancy control;
counselling regarding the risk of pulmonary barotrauma and resultant AGE and the
avoidance of panic;

ensuring that the child / adolescent and their parents / care givers are complicit in this
understanding and sign the acceptance of risk on the SPUMS Statement of Health for
Recreational Diving;

determining that the child / adolescent is complicit in the decision to dive and not being
coerced;

where possible, include the dive instructor in the decision making;

when diving, ensure:

» that a minimum of two adult certified, competent divers accompany the child / adolescent
when diving; one of whom knows them well (e.g., parent or sibling);

» the focus of the adults is as supervisors to the child / adolescent only;

» the child / adolescent should be within arms-length distance from the adult and in direct
view at all times;



» that the child / adolescent diver is not expected to rescue their adult supervisor(s).
e child / adolescent divers should not dive in hazardous marine environments as defined in
AS/NZS 2815.6 (2013) Section 1.1.4 (a)—(g)(Figure 1) .*°

The above recommendations are best managed by training agencies who have a special interest in
child / adolescent divers and can provide individualised support for the specific needs and unique
behavioural aspects of the child / adolescent diver population.

Figure 1. Hazardous marine environments as defined in AS/NZS 2815.6 (2013).°

(a) Risk of entanglement — diving in and around nets and cages, multiple ropes and lines,
tree branches, man-made underwater structures such as shipwrecks, sunken vehicles,
or other sunken material.

(b) Diving in an overhead environment, without vertical access to the surface.

(c) Highly limited or zero visibility.

(d) Diving near outflow or inflow to pipes.

(e) Diving in currents or fast flowing creeks, rivers and drains.

(f) Diving associated with setting of weights or moorings or use of lifting devices for
anything other than fish or shellfish.

(g) Diving in high boat traffic areas such as navigation channels, entries to marinas,
operational ports.

References for Appendix D
1. SPUMS Medical 5™ Edition. SPUMS Full Medical. South Pacific Underwater Medicine Society

(SPUMS). 2020. [PDF document]. [cited 2023 July 17]. Available from:
https://www.spums.au/index.php/diving-medicals/spums-full-medical

2. Buwalda M, Querido AL, van Hulst RA. Children and diving, a guideline. Diving Hyperb Med.
2020;50:399-404. doi: 10.28920/dhm50.4.399-404. PMID: 33325022. PMCID: PMC8026229.

3. Helfrich ET, Saraiva CM, Chimiak JM, Nochetto M. A review of 149 Divers Alert Network
emergency call records involving diving minors. Diving Hyperb Med. 2023;53:7-15. doi:
10.28920/dhm53.1.7-15. PMID: 36966517. PMCID: PMC10318175.

4. Smerz R. Epidemiology and treatment of decompression illness in children and adolescents in
Hawaii, 1983-2003. SPUMS J. 2005;35:5-10. [cited 2023 Aug 28].

Available from: https://www.dhmjournal.com/images/IndividArticles/35March/Smerz_dhm.35.1.5-
10.pdf

5. Vandenhoven G, Collard F, Schamp E. Children and diving: medical aspects. Eight years 'sports
medical follow-up of the first scuba diving club for children in Belgium. SPUMS J. 2003;33:70-3.
Available from:
https://www.dhmjournal.com/images/IndividArticles/33June/Vandenhoven_dhm.33.2.70-73.pdf

6. Walker R. How old is old enough? SPUMS J. 2003;33:78-80. [cited 2023 July 17]. Available from:
https://scholar.google.com/scholar_lookup?journal=SPUMS+Journal&title=How+old+is+old+enough
?&author=R+Walker&volume=33&publication_year=2003&


https://www.spums.au/index.php/diving-medicals/spums-full-medical

7. Teffer K, Semendeferi K. Human prefrontal cortex: evolution, development, and pathology. Prog
Brain Res. 2012;195:191-218. doi: 10.1016/B978-0-444-53860-4.00009-X. PMID: 22230628.

8. Cilveti R, Osona B, Pefia JA, Moreno L, Asensio O; en representacion del Grupo de Técnicas de la
Sociedad Espafiola de Neumologia Pediatrica. Buceo en la edad pediatrica: fisiologia, riesgos y
recomendaciones [Scuba diving in children: Physiology, risks and recommendations]. An Pediatr
(Barc). 2015;83:410-6. Spanish. doi: 10.1016/j.anpedi.2015.03.011. Epub 2015 May 26. PMID:
26022420.

9. Querido AL, van Hulst RA. Diving and attention deficit hyperactivity disorder. Diving Hyperb Med.
2019;49:41-7. doi: 10.28920/dhm49.1.41-47. PMID: 30856666. PMCID: PMC6526049.

10. Winkler BE, Muth CM, Tetzlaff K. Should children dive with self-contained underwater breathing
apparatus (SCUBA)? Acta Paediatrica. 2012;101:472-8. https://doi.org/10.1111/j.1651-
2227.2011.02589.x. PMID: 22212048.

11. Rossi A, Schiavon M. [Internet] DAN — Children and Diving: medical aspects. Original article

edited from Pneumologia Pediatrica no. 15, 2000:1—15|b)4 Primula Multimedia. 2004 [cited 2023 Apr [Commented [NB1]: ?’by” not in Italics

30] Available from: DAN_Alert_Diver_2004_Children_and_Diving.pdf

12. Richardson D. Children and diving: the recreational-diving training perspective. SPUMS J.
2003;33:83-9. [cited 2023 Aug 27]. Available from:
https://www.dhmjournal.com/images/33/DHM_Vol33_No2.pdf#page=25

13. Mitchell S. Children in diving: how young is too young? SPUMS J. 2003;33:81-3.
14. Professional Association of Diving Instructors (PADI). Courses. Youth: Bubblemaker program.

Australia. [Internet]. [cited 2023 July 17]
Available from: https://www.padi.com/courses/bubblemaker

15. Cvitanovich A, Langton P: Children and diving: a paediatric perspective. SPUMS J. 2003;33:74-5.
Available
from:https://www.dhmjournal.com/images/IndividArticles/33June/Cvitanovich dhm.33.2.74-75.pdf

16. Edmonds C. Children and diving: a review of SPUMS articles. SPUMS J. 2003;33:206-11. [cited
2023 Aug 27]. Available from:
https://www.dhmjournal.com/images/33/DHM_VolI33_No4.pdf#tpage=28

17. Mallen JR, Roberts DS. SCUBA medicine for otolaryngologists: Part Il. Diagnostic, treatment, and
dive fitness recommendations. Laryngoscope. 2020;130:59-64. doi: 10.1002/lary.27874.
PMID: 30776095.

18. Walker RM. Assessing children's fitness for scuba diving. Med J Aust. 2002;176:450. doi:
10.5694/j.1326-5377.2002.tb04474.x. PMID: 12057003. Available from:
https://www.dhmjournal.com/images/IndividArticles/33June/Walker_dhm.33.2.77.pdf

19. Standards Australia. Standards New Zealand. Training and certification of occupational divers.
Part 6. Restricted Occupational Scuba Diver. AS/NZS 2815.6(2013). ISBN 978 1 74342 597 8.


https://www.padi.com/courses/bubblemaker
https://www.dhmjournal.com/images/IndividArticles/33June/Cvitanovich_dhm.33.2.74-75.pdf
https://doi.org/10.1002/lary.27874

