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Abstract

(Komdeur P, Wingelaar TT, van Hulst RA. A survey on the health status of Dutch scuba diving instructors. Diving and
Hyperbaric Medicine. 2021 March 31;51(1):18-24. doi: 10.28920/dhm51.1.18-24. PMID: 33761537.)

Introduction: As the diving population is ageing, so are the diving instructors. Health issues and the use of prescribed
medications are more common when ageing. The death of two diving instructors during one weekend in 2017 in the
Netherlands, most likely due to cardiovascular disease, motivated investigation of the prevalence of relevant comorbidities
in Dutch diving instructors.

Methods: All Dutch Underwater Federation diving instructors were invited to complete an online questionnaire. Questions
addressed diving experience and current and past medical history including the use of medications.

Results: A response rate of 27% yielded 497 questionnaires (87% male, average age 57.3 years [SD 8.5]). Older instructors
were over-represented among responders (82% of males and 75% of females > 50 years versus 66% of males and 51% of
females among the invited cohort). Forty-six percent of respondents reported no current medical condition. Hypertension was
the most commonly reported condition followed by hay fever and problems equalising ears and sinuses. Thirty-two percent
reported no past medical condition. Problems of equalising ears and sinuses was the most common past medical condition,
followed by hypertension, joint problems or surgery, and hay fever. Fifty-nine percent used non-prescription medication;
predominantly analgesics and nose or ear drops. Forty-nine percent used prescription medicine, mostly cardiovascular and
respiratory drugs. Body mass index (BMI) was > 25 kg-m™ in 66% of males and 38% of females. All instructors with any
type of cardiovascular disease were overweight.

Conclusions: Nineteen percent of responding diving instructors suffered from cardiovascular disease with above-normal
BMI and almost 60% used prescribed or non-prescribed medication. Some dived while suffering from medical issues or
taking medications, which could lead to medical problems during emergency situations with their students.

Introduction

In 2017, during one weekend, three experienced Dutch scuba
divers (two diving instructors), all of them over 60, died
during their dive. Two of them were taking medication for
cardiovascular disease, so the cause of death was considered
to be cardiac. These events motivated us to investigate
the prevalence of relevant comorbidity in Dutch diving
instructors.

The scuba diving community is ageing.'”> In general
medicine, the ageing population shows an increase in co-
existing medical conditions, whether recognised or not.’
Studies show that experienced recreational scuba divers
continue to dive despite medical contraindications.>* Older
scuba divers are overrepresented in fatality reports, and co-
existing medical conditions are one of the factors.’ The DAN
Annual Diving Report has shown that most fatalities occur
between the ages of 50-59 in US divers and it is hypothesised
that cardiovascular disease is a major factor.®’” There are

currently recommendations for the medical (cardiovascular)
fitness of recreational divers; however, there are no specific
recommendations for diving instructors.® In the Netherlands,
diving instructors are currently not obliged to comply with
annual or recurring medical evaluations by a physician.

The aim of this descriptive study was to obtain information
about the current and past medical history of Dutch scuba
diving instructors in order to define future guidelines for the
physical assessment of scuba diving instructors.

Methods
CONTEXT

The Dutch Underwater Federation (DUF) has 14,000
members and is the largest national diving organisation in
the Netherlands providing education in diving training and
issuing certifications. Levels of diving instructor are: one
star, two-star, instructor trainer and instructor teacher.
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In November 2018, all of the 1,819 DUF diving instructors
received a regular newsletter in which they were invited
to participate voluntarily in an online survey about diving
experience and actual and past medical history related to
scuba diving. Although this survey was exempt from the
Medical Research Involving Human Subjects Act (WMO),
we adhered to the guidelines as defined in the Declaration
of Helsinki of the World Medical Association and the
Association of Universities in the Netherlands (VSNU).>!10

SURVEY

The survey, which was designed in collaboration with the
medical information technology faculty of the Amsterdam
University Medical Center, consisted of a three-part
questionnaire. The full questionnaire is shown in the
Appendix* available on-line. The first part of the survey
covered questions about demographics. The second part
included questions on current and past medical conditions.
A current condition was a condition present at the time
of the survey or in the past year. A past condition was a
condition that has been present at least a year before the
time of the survey and may have disappeared or has led to
a current condition. These conditions were divided into the
following categories: cardiovascular, respiratory, ear, nose
and throat (ENT) or eye diseases, neurological, psychiatry
and ‘other’, which included musculoskeletal and endocrine
problems. In the final part, the diving instructors were asked
if they use prescribed and/or non-prescribed pharmaceutical
agents. All the categories were subdivided to provide some
more detailed information about the type of medication used.

DATA HANDLING

Responses were downloaded into Microsoft Excel (version
16.37, 2020, Microsoft Corporation, Redmond WA) for
collation. All reported conditions were included in the
analysis. A descriptive analysis based on means and standard
deviations (SD) was conducted using Microsoft Excel.

Results

After a five-month period in which the instructors were
able to complete the online questionnaire, 497 out of the
1,819 instructors (27%) completed the survey; 432 (87%)
men and 65 (13%) women. This gender balance was in
accordance with the group of diving instructors as a whole.
Of the respondents, the average male age was 57.3 (SD
8.5) years and the average female age was 55.5 (SD 10.0)
years In the respondent group 82% of the males and 75%
of the females were older than 50 years of age, while in the
instructor group as a whole the corresponding proportions
were 66% and 51%, respectively. The average Body Mass
Index (BMI) for males was 26.7 kg-m? and for females
25.3 kg-m™. Table 1 summarises these results and provides
details per 10-year age groups. Of the total male respondents
50.9% were overweight (BMI 25-30 kg.m?) and 15.3%
obese (BMI > 30 kg.m?). About 29.2% and 14.9% of the
female population were overweight and obese respectively.

When asked about their diving experience, 65% of the men
and 51% of the women had more than 20 years of scuba
diving. About 59% made between 1-50 dives in the past
year and 30% made between 50—100 dives. A previous
diving-related injury was reported by 27% where ENT
problems (16%) and decompression illness (4%) were the
most common, with others due to toxic or dangerous sea
animals (3%) and hypothermia (2%). Tobacco use in this
population was quite low: 95% of the men and 91% of the
woman did not currently smoke. Of the respondents, 41%
of the men and 34% of the women consumed 1-5 alcohol
units per week.

Table 2 shows the current and past medical issues (all
percentages are shown in relation to all 497 respondents):
231 (46%) of the respondents did not mention any current
medical condition. The most prevalent current medical
condition was hypertension (75, 15%), followed by hay
fever (69, 14%), and equalising problems of the ears and

Table 1
Age and body mass index (BMI) (kg-m™) of the scuba diving instructors
Age Male BMI male | Female | BMI female
Years n (%) | Mean (SD) | n (%) Mean (SD)
21-30 3(1) 254 (2.4) 3(5) 22.6 (1.4)
31-40 13 (3) 22.8 (2.0) 2 (3) 24.2 (3.0)
41-50 59 (14) 27.0 (3.7) 11(17) 26.4 (2.7)
51-60 | 211(49) | 269(3.2) 30 (46) 26.1(5.2)
61-70 122 (28) | 26.8 (3.1) 16 (25) 23.8(3.4)
71-80 24 (6) 26.1 (2.3) 3(5) 25.4 (1.7)
Total 432 (87) | 26.7 (4.6) 65 (13) 25.3 (4.3)

Footnote: * The Appendix is available on DHM Journal's website: https://www.dhmjournal.com/index.php/journals?id=82
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Table 2
Current and past medical conditions among scuba diving instructors. ENT — ear nose throat, MSK — musculoskeletal

.. Current Past
Condition 1 (%) 1 (%)
Cardiovascular 92 (18.5) 92 (18.5)
Hypertension 75 (15.1) | 73 (14.7)
Heart rhythm disorder 13 (2.6) 12 (2.4)
Heart valve disease 4 (0.8) 6(1.2)
Coronary artery disease 1(0.2) 2(0.4)
Myocardial infarction 1(0.2) 2(0.4)
Angina pectoris 1(0.2) 2(0.4)
Persistent (patent) foramen ovale - 1(0.2)
Respiratory 81 (16.3) 84 (16.9)
Hay fever 69 (13.9) | 62 (12.5)
Asthma 9 (1.8) 10 (2.0)
Pulmonary infection 4(0.8) 12 (2.4)
Chronic obstructive pulmonary disease 5(1.0) 6(1.2)
Sarcoidosis - 1(0.2)
Other 80 (16.1) | 127 (25.5)
Joint problems or joint surgery 31(6.2) 69 (13.9)
Miscellaneous 31(6.2) 44 (8.9)
Diabetes I /11 17 (3.4) 15 3.0)
Rheumatoid arthritis 6(1.2) 5(1.0)
Crohn'’s disease or ulcerative colitis 2(0.4) 3(0.6)
Stomach ulcer - 3(0.6)
ENT / Eye 75 (15.1) | 115 (23.1)
Equalising problems ears or sinus 64 (12.9) 83 (16.7)
Perforated eardrum 6(1.2) 20 (4.0)
Eye surgery 1(0.2) 11 (2.2)
Chronic sinusitis 2(0.4) 5(1.0)
Retinal detachment 1(0.2) 2(0.4)
Inner ear surgery — 2(04)
Chronic Otitis media 1(0.2) 1(0.2)
Neurological 33 (6.6) 60 (12)
Migraine 16 (3.2) 24 (4.8)
Spinal hernia 4(0.8) 17 3.4)
Recurrent headache 12 (2.4) 13 (2.6)
Brain tumor 2(0.4) 2(0.4)
Transient ischaemic attack - 4 (0.8)
Meniere’s disease - 3(0.6)
Epilepsy 1(0.2) 1(0.2)
Brain- or spinal cord injury - 1(0.2)
Psychiatric 13 (2.6) 24 (4.8)
Depression 7(1.4) 17 (1.3)
Attention deficit hyperactivity disorder.
Attention deficit diysIZ)rder ’ 3(06) 306
Claustrophobia 2(0.4) 2(0.4)
Anxiety disorder 1(0.2) 2(0.4)
Drug or alcohol addiction - 1(0.2)
No medical condition 231 (46.5) | 160 (32.2)
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Table 3
OTC (Over-the counter) medications used by 497 instructors.
More than one agent may be used

OTC medication n (%)
Analgesics 185 (37.2)
Nose/eardrops 105 (21.1)
Antihistamines 38 (7.6)
Motion sickness 38 (7.6)
Antacids 37 (7.4)
Antidiarrhoeal drugs 23 (4.6)
Other 23 (4.6)
Antiemetics 3(0.6)
None 203 (40.8)

sinuses (64, 13%). Cardiac problems (angina pectoris,
coronary artery disease, myocardial infarction, heart valve
disease and arrhythmias) accounted for 4% of the current
medical conditions. Pulmonary problems (asthma, COPD
and pulmonary infection) accounted for about 16% of the
current medical conditions.

Concerning the past medical history, 160 of the respondents
(32%) did not report any past medical condition. Equalising
problems of the ears and sinuses (83, 16.7%) was the most
common past medical condition, followed by hypertension
(73, 14.7%), joint problems or surgery (69, 13.9%), and hay
fever (62, 12.5%).

Regarding medication, 59% used over-the-counter (OTC)
medication (Table 3). Most respondents mentioned
analgesics, followed by decongestants (nose sprays and
eardrops) and motion sickness medications and antacids.
With respect to prescribed medication (Table 4), 28%
consisted of medication prescribed for cardiovascular
diseases (such as cholesterol-lowering medications and
diuretics), which accounted for the largest group, followed
by prescribed medication such as analgesics and antibiotics
(24%). The third group contained medications prescribed for
respiratory problems (10%), like corticosteroids inhalations,
long-acting beta-2-agonist and nasal anti-inflammatory
sprays.

One or more current medical conditions were reported by
266 (53.5%) of the instructors and 337 (67.8%) had one
or more past medical conditions. OTC medications were
used by 294 (59.1%) and 242 (48.7%) used one or more
prescribed medication. Table 5 shows the distribution of
the multiple medical conditions and multiple medications.

Of the 432 male instructors, 75 (17.4%) and 357 (82.6%)
<50 and > 50 years respectively. Clinical conditions related
to cardiovascular disease (angina pectoris, coronary artery
disease and previous myocardial infarction) were present
in 4 of the 75 male instructors < 50 years of age, and in
82 of the 357 (23%) > 50 years. All male instructors with
cardiovascular disease had a BMI above 25 kg-m™. Female

Table 4
Prescribed medications used by 497 instructors. More than one
agent may be used. H2 — histamine receptor 2; NSAIDS — non-
steroidal anti-inflammatory drugs; PPI — proton pump inhibitor

Prescribed medication n (%)
Cardiovascular 140 (28.1)
Lipid lowering agents 40 (8.0)
Miscellaneous 33 (6.6)
Diuretics 24 (4.8)
ﬁlﬁig;;tinsm converting enzyme 20 (4.0)
Betablockers 17 (3.4)
Calcium channel blockers 6(1.2)
Miscellaneous 120 (24.1)
Analgesics 47 (9.4)
Antibiotics 33 (6.6)
Rheumatoid medications 14 (2.8)
Antidiabetic drugs 12 (2.4)
Antimalarial drugs 8 (1.6)
Miscellaneous 5(1.0)
Antiepileptic drugs 1(0.2)
Respiratory 52 (10.4)
Nasal sprays with steroids 19 (3.8)
Inhaled steroids 17 (3.4)
Short-acting beta-2 agonists 12 (2.4)
Inhgled combined s.teroid and long 4(0.8)
acting beta-2 agonists

Gastrointestinal 43 (8.6)
PPI / H2 receptor antagonists 36 (7.2)
NSAIDS 7(1.2)
Haematology 26 (5.2)
Aspirin 13 (2.61)
New generation anticoagulant 10 (2.0)
Vitamin K antagonist 3(0.6)
Hormonal 25 (5.0)
Oral contraceptives 10 (2.0)
Thyroid medications 6(1.2)
Insulin 3(0.6)
Psychiatric 6(1.2)
Antidepressants 6(1.2)
None 255 (51)

instructors < 50 years did not suffer from cardiovascular
disease. Of the female instructors > 50 years, 5 out of 65
(8%) suffered from a cardiovascular problem, hypertension
in particular.

Discussion
To our knowledge, this is the first study to describe the health

status of Dutch diving instructors. About one in five of the
males over 50 years old was overweight and suffered from
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Table 5
Distribution of instructors with multiple medical conditions and
multiple medications

Medical conditions Medications
n | Current Past OoTC Prescribed
n (%) n (%) n (%) n (%)
0 |231(46.5)| 160 (32.2) | 203 (40.8) | 255 (51.3)
1 | 188 (37.8) | 209 (42.1) | 175 (35.2) | 163 (32.7)
2 | 56(11.3) | 95(19.1) | 45(9.1) | 61(12.3)
>2 | 224.3) 33(6.6) | 74 (14.9) 18 (3.6)

cardiovascular disease. Additionally, they suffered from
several other comorbidities and 59% used OTC medications
and 49% prescribed medication, while 106 of the 497 (21%)
used one or more cardiovascular drugs. We could not find
any comparative data describing the average age of diving
instructors in other organisations in the Netherlands. In wider
diver populations, the average age varies from 35 years old
(PADI Members and Divers)'" up to circa 50 years old (DAN
Asia Pacific members or DAN USA members).>!"12

Medical issues are more common with increasing age,
especially cardiovascular problems. Hypertension was
seen frequently in this diving instructor population as in
previous studies on divers.!*!* Pre-existing hypertension is
one of the risk factors for developing immersion pulmonary
oedema and it is therefore paramount to detect and treat
it accordingly.'>!® Diving physicians should continue to
monitor whether diving with hypertension and the use of
various antihypertensive drugs is advisable. Guidelines
should be drawn up to define whether someone is fit to dive
while taking particular medications.!” The present results
show that diving instructors with cardiovascular problems
were also overweight, with more than 60% having a BMI
above 25 kg-m, which is in line with other literature.>!-13
Analysis of the non-cardiovascular disease population also
showed that they have a mean BMI 26.9 (SD 4) suggesting
that this apparently healthy population could be at risk for
cardiovascular disease.'®

The most frequently reported medications in this survey
were analgesics (both OTC and prescribed), nose/eardrops
(OTC) and prescribed cardiovascular medication, which is
consistent with a previous study.'” Among cardiovascular
medications, antihypertensive drugs are also the most
common in Australian cohorts.”* In the present study,
cardiovascular medications were more prevalent than shown
in other studies on divers, which could be explained by the
older population compared to the aforementioned studies."
Reported present and past respiratory tract problems, such
as asthma and COPD, were mentioned less frequently
compared to some scuba diver cohorts.’** This could be
attributed to a healthy worker effect, although selection
bias cannot be excluded because the present cohort smoked
significantly less than the average Dutch population. On the

other hand, in concordance with recent literature, the present
study also found a low prevalence of mental health disorders.
While this could also be attributed to a healthy worker effect,
it might reflect a reluctance to report psychological issues.*

Some limitations of this study need to be addressed. Firstly,
although a similar response rate (~30%) is common in online
surveys, there may be a selection bias.?! The male-female
ratio of the respondents (87% men and 13% women) seemed
to represent the whole diving instructor population (87%
men) accurately. However, the survey respondents are older
than the total group of dive instructors who were invited
which could lead to overrepresentation of certain medical
conditions. Of the respondents, 18% of the males and 25%
of the females were younger than 50 years old, while in the
instructor community 34% of the males and 49% of the
females respectively were younger than 50 years old. The
self-reported percentage of smokers is in line with other
studies on general diving populations, with a rate between
5% and 11%.%'>'° Only 5% of the male instructors and 9%
of the female instructors in the present study were smokers.
This compares favorably to the national average of around
25%.% The ‘previous smoking status’ was not investigated
in the present survey, so it cannot be determined if the current
non-smokers never smoked or quit smoking. Secondly, there
might be a recollection bias. Diving instructors mention
some medical conditions as a past medical issue, such as
hypertension, even though they still use antihypertensive
medication. From the perspective of a physician this would
be regarded as an ongoing medical condition, while the
patient regards it as a past condition, with the hypertension
now being normalised due to medication. The questionnaire
did not ask for hyperlipidaemia or hypercholesterolaemia
which could have provided more detail on cardiovascular
risk.

From the diving instructor population that responded to the
questionnaire, 20% had an increased risk of cardiovascular
events perhaps reflecting the older age compared to the
average diving population. Considering the increased
responsibilities of an instructor, especially when teaching
inexperienced divers, it could be argued that instructor
should have a higher level of cardiovascular and physical
fitness than the average diver. To date, no such special
requirements are imposed on diving instructors. It has been
suggested for recreational divers that high cholesterol,
hypertension, high BMI and smoking status should be
addressed during routine assessments of diving fitness by
physicians to reduce the risk of mortality while diving® and
this should also apply to diving instructors. Even though
there is a continuing debate about the pros and cons of
performing a periodic health examination of healthy divers,
the present results show that assessing the cardiovascular and
pulmonary status of diving instructors might be necessary
in certain groups at risk. As a suggested minimum, diving
instructors should consult a dive medical examiner regularly
and discuss their fitness to dive. For example, cardiovascular
risk can be assessed by means of the Systematic Coronary
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Risk Evaluation (SCORE) and this could determine if further
assessment is necessary.”* The SCORE has high and low
cardiovascular risk charts based on sex, age, total cholesterol,
systolic blood pressure and smoking status. Additional
testing, with a resting electrocardiogram and assessment
of the physiologic reserve with a bicycle ergometer, can
be considered to evaluate cardiovascular status.”® The
South Pacific Underwater Medicine Society diving medical
provides an algorithm for the recommended cardiovascular
screening of divers in which the SCORE can be used.”
Another algorithm based on the Global Lung Initiative might
be used for pulmonary assessment.”’” With effective usage
of screening tools, not every diving instructor needs to be
fully examined and everyone can get an appropriate health
assessment. The authors also feel that educating diving
instructors with respect to the use of prescribed and non-
prescribed medications during diving is necessary to create
greater awareness of safe diving with pharmaceutical agents.

Conclusions

This is the first questionnaire survey of Dutch diving
instructors about their medical history and use of
medications. Almost 20% of instructors > 50 years old had
cardiovascular disease (mainly hypertension) and obesity,
which can lead to medical problems during emergency
scenarios with their students. Although the value of regular
diving-medical assessments is debated, certain populations,
such as the aforementioned group, could benefit from a
more frequent assessment. The use of cardiovascular and
pulmonary screening tools by the medical diving examiner
can help target the population which is at risk and can lead
to appropriate additional assessment. Further research is
necessary to evaluate these screening tools in the diving
instructor population.
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