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Abstract

(Mirasoglu B, Aktas S. Turkish recreational divers: a comparative study of their demographics, diving habits, health and
attitudes towards safety. Diving and Hyperbaric Medicine. 2017 September;47(3):173-179.)

Introduction: In Turkey, scuba diving has become more popular and accessible in the past decade and there has been a
commensurate rise in the number of certified divers. This new generation of recreational divers has not been described in
detail previously. The aim of this study was to profile this group, while investigating any gender differences and making
comparisons with the global diving community.

Methods: Turkish dive club members and diving forum/blog readers were invited to complete an online questionnaire
investigating their demography, medical issues and diving history and habits.

Results: The questionnaire was completed by 303 female and 363 male divers. Significant differences were found between
the sexes in terms of demographics, diving experience and attitudes toward safety. Previous or ongoing medical conditions
were reported by 100 female divers and 141 males. Only 29% of females and 22% of males had been examined by a physician
trained to conduct assessments of fitness to dive. Female divers did not report problems while diving during menstruation
or while taking oral contraceptives. There was no significant difference in the occurrence of decompression sickness (DCS)
and DCS-like symptoms between the sexes.

Conclusion: This is the largest study to date conducted on recreational divers in Turkey and so carries some value. It profiles
their physical and behavioral attributes as well as differences in diving practices between the sexes in Turkey. Our findings

should have implications for medical screening and dive training standards.

Introduction

Scuba diving is a popular recreational pursuit. In the USA,
it is estimated that 3,145,000 divers made at least 9,396,000
dives in 2015 alone.'! According to PADI statistics,
approximately 900,000 divers are certified each year.> In
countries like the UK and Australia, where diving has a long-
standing background, many studies on diver demographics,
behaviour and accident analyses have been published.?#

In Turkey, however, scuba diving has become popular in only
the past decade. The number of beginner divers is currently
more than 5,000 per year, whereas before 2005, it was in the
hundreds only.> According to the Turkish Underwater Sports
Federation’s (TSSF) 2014 records, the number of certified
divers has increased from 66,283 to 101,377 since 2010.°
This ‘new’ group of recreational divers has not been studied
before so, given the increasing number of participants, a
report seemed timely. Females account for a large part of
this increase in the diver population. Currently, 21% of
certified divers in Turkey are females, whereas they made
up only 8% in 2000.> Worldwide, females are reported to
make up 28% of all recreational divers, so the proportional
increase of female divers in Turkey is starting to come into

line with the global trend.” This raises questions about sex
differences and susceptibility to diving-related diseases, but
studies on the topic are limited.®® Also, any differences in
diving behaviour and safety between the sexes are of interest.
We aimed to profile Turkish divers, particularly this younger
group, their demographics, diving habits, health status,
attitudes toward diving safety and any difference between
the sexes, while comparing them with other ‘experienced’
diving communities and their practices.

Methods

The study was approved by the Institutional Review Board
of Istanbul University, Istanbul Faculty of Medicine, Turkey.
From the 01 May until 16 June 2010, a weblink for a Turkish
language online questionnaire (80 questions), which took
about 20 minutes to complete, was sent to dive club members
and posted on internet blogs and diving forums in Turkey.
Information regarding the aim of the questionnaire and use
of the results were provided with the link. The questionnaire
was anonymous but nicknames were requested to eliminate
duplicates. It was possible to leave the questionnaire at any
point and unless participants saved it at the end, a record
was not generated.
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Table 1
Body mass index (BMI, kg-m?) of 303 female and 363 male
Turkish recreational divers responding to the survey; number and
percentage shown

Female divers Male divers  P-value
BMI < 25 264 (87) 139 (38) < 0.0001
BMI 25-25.9 31 (10) 181 (50) < 0.0001
BMI 30-34.9 4 (1.3) 33 (9 < 0.0001
BMI > 35 4 (1.3) 10 (3) 0.14

The first part of the survey investigated diver demography,
asking questions on anthropometric characteristics,
occupation, education, family and medical background.
All of these questions allowed the responders to reply
descriptively, apart from two on alcohol and tobacco use
that required yes/no responses. The second part aimed to
collect data on diving history and diving habits, including
years diving, number of dives, diving experience and
training. They were also asked about diving beyond the safe
recreational limits advised by their tables/dive computers.
The third part of the survey addressed current health status
including chronic diseases, medications, and decompression
sickness (DCS) and other diving-related diseases. A
DCS episode diagnosed by a physician and treated in a
recompression chamber was defined as confirmed DCS.
Numbness, extremity weakness, tingling, paresthesia and
pain after a dive were accepted as DCS-like symptoms. Most
of the questions in this section required yes/no answers,
although some invited descriptive answers. An additional
section to be completed by diving instructors included
their instructing history, how they trained and differences
in their approach to female and male divers. After one and
a half months of the questionnaire being live, the data were
collected and evaluated. The records were reviewed for
duplicates and incomplete answers. Replies that had more
than five answers missing were excluded.

ANALYSIS

All demographic data were expressed as mean (+ standard
deviation) or percentages, as appropriate; categorized
data were given as percentages. Statistical analyses were
performed with Medcalc® for Windows (version 11.2.1.0).
Simple z-test and ‘N-1’ chi-squared tests were used to
compare proportions. Student’s #-test was used to compare
paired values. Significance was accepted at P < 0.05.

Results

Upon initial examination, 317 female divers and 381
male divers supplied responses. Records were scrutinized
for completion and duplication, with 27 failing to fulfill
completion criteria and five being duplicates. A total of 666
records, 303 female and 363 male, were analyzed. The mean
age of females was 32 + 8 years (range: 19—-59) and for males
was 36 = 10 (range: 15-67). Males were significantly older
than females (P < 0.001). Mean body mass index (BMI,

Figure 1
Diving certification level of 303 female and 363 male Turkish
recreational divers responding to the survey (percentages shown)
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kg-m?) was 22 for female and 26 for males. Eight female
and forty-three male divers had a BMI 230, categorizing
them as obese. The distribution of BMI is given in Table 1.

DIVING HISTORY

All divers replied to the question about diving certification
(Figure 1). Details about diving history are given in Table
2; 17% of females and 9% of males had 20 or fewer dives.
The total number of dives reported by females was 65,311
and 239,772 for males. (P < 0.0001). Males completed a
significantly higher mean number of dives than females per
year (61 =75 vs 35 + 54, P < 0.0001).

Diving behaviour is described in Table 3. Sixty-seven per
cent of females (n = 204) and 81% of males (n = 294)
declared they regularly made a safety stop, but only 57% of
the females (n = 173) and 63% of males (n = 203) defined
it as the ‘industry standard’ safety stop of 3—5 min at 3-6
metres’ sea water (msw). Forty per cent of females (n=121)
and 62% of males (n = 225) reported using a dive computer
to plan their dives.

Forty-two per cent of the female divers (n = 127) and 59%
of males (n =213, P <0.001) reported that they performed
dives that required decompression stops. However, almost
as many females did not reply to the question. Sixty-six per
cent of female (n =201) and 78% (n = 284) of male divers
did not adhere to the recreational diving depth limit, 30 msw
in Turkey (P = 0.0006)."° Moreover, another 11% (n = 32)
of female divers reported diving deeper than 55 msw, which
is the limit for professional divers (with air) in Turkey.!!

HEALTH ISSUES

Similar numbers of female and male divers were smokers
(35% and 34% respectively). Ninety per cent of female and
84% of male divers reported that they consumed alcohol
occasionally. Almost half of the females (n = 148) did or
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Table 2
Diving history of 303 female and 363 male Turkish divers responding to the survey; n = number of respondents answering the question

Female divers

n  Mean (SD)
Years diving 290 59 4.4
Total dives 271 241 (566)
Maximum depth (m) 290 399 (14.3)

4-6000
8-89

Male divers

Range n  Mean (SD) Range

2-25 351 10 (8.1) 3-48
318 754 (1306)  3-9000
354 48.6 (17.7) 8-137

Table 3
Diving behaviour of 303 female and 363 male Turkish recreational
divers responding to the survey (number of respondents and
percentage shown)

Female divers Male divers

n (%) n (%) P-value
Safety stop
Always 204 (67) 294 (81) < 0.0001
No response 74 (24) 45 (12)
Decompression diving
Yes 127 (42) 213 (59) < 0.0001
No 57 (19) 56 (15)
No response 119 (39) 94 (26)
Diving deeper than 30 m
Yes 201 (66) 284 (78) 0.0006
No 35 (12) 31 (9
No response 67 (22) 48 (13)
Diving deeper than 42 m
Yes 116 (38) 248 (68) < 0.0001
No 174 (57) 106 (29)
No response 13 &) 9 (3
Diving deeper than 55 m
Yes 32 (11 120 (33) < 0.0001
No 258 (85) 234 (64)
No response 13 &) 9 (3

would do so within 12 hours of diving, compared to 61%
(n = 220) of the male respondents (P = 0.002).

Thirty-three per cent of females (7 = 100) and 39% of males
(n = 141) reported having an ongoing medical condition
or having experienced one. For both sexes, the three most
common medical conditions were ear, nose and throat
problems, previous trauma and spinal disc herniation. Of
the females, one reported having hypertension (HT) and
hypercholesterolemia, one reported diabetes mellitus (DM)
and HT, two reported cardiac problems (arrhythmia and
rheumatic valve insufficiency) and one had hypoglycaemia.
One female reported manic depression and had been
evaluated by a general practitioner for diving. Of the male
respondents, HT, DM or hypercholesterolemia were reported
by five males, three of whom had two of these conditions at
the same time. Three reported cardiac problems; previous
surgery for aortic coarctation, arrhythmia and mitral valve
prolapse. One male had a history of tuberculosis but had not
been assessed for diving by a physician.

Table 4
Health issues and diving related accidents in 303 female and 363
male Turkish recreational divers responding to the survey (number
of respondents and percentage shown)

Female divers Maledivers
n (%) n (%)

Smoker 105 (35) 122 (34)
Alcohol

Occasional drinker 274 (90) 306 (84)

Never 27 (9 43 (12)

Alcohol pre-dive 148 (49) 220 (61)
Exercise regularly 45 (15) 47 (13)
Medical assessment

Only before training 168 (55) 193 (53)

Regularly 60 (20) 111 (31)

Never 63 (21 50 (14)

No response 12 4 9 (2
Assessment by

Diving physician 89 (29) 143 (39)

Other (GP or specialist) 133 (44) 155 (43)

No response 81 (27) 65 (18)
DCS

Signs of DCS 3 (1) 11 3

Treated DCS 1 (0.3) 4 (1)
Other

Non-DCS trauma 15 (5 27 (D)

Barotrauma 8 (3 13 4

Hip/shoulder pain 11 @) 31 9

Only 55% female and 53 % male respondents indicated they
had undertaken a medical assessment for diving at least once.
Twenty-nine per cent of females and 39% of males had been
examined by a physician trained to conduct assessments of
fitness to dive. Twenty per cent of females (n = 60) and 31%
of males (n = 111) went for repeated medical examinations.
Of these, 23 females and 77 males were instructors, So were
obliged to do so. Details about health issues and diving-
related diseases are given in Table 4.

Twenty per cent of females (n = 61) and 16% of males
(n = 59) were on regular medications (Figure 2). The most
commonly taken medication was thyroid hormone by the
female divers (6%, n =18). Anti-hypertensives (antiHT)
were the most common taken by males (3%; n = 12). Only
0.6% of female respondents took this type of drug; however,
3% of females (n = 9) and 9% of males (n = 34) reported
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taking medication associated with cardiovascular diseases
(CVD); antiHT, lipid lowering agents and antiplatelet drugs.
Of these 43 divers, only one female and seven males had
been assessed by a dive physician. One female diver was
on antiepileptic drugs and she had not received any medical
advice.

Middle ear and/or sinus barotrauma were reported by eight
females and 11 male divers. One male had a penetrating
injury made by a sharp object during diving.

DECOMPRESSION SICKNESS

Five confirmed DCS cases were reported. One female diver
had neurological DCS. One male was a commercial diver
and developed DCS during a work dive, two males reported
having neurological DCS about twenty years previously and
one had had non-neurological DCS. None of these divers
had any signs or symptoms of chronic disease or were on
any medication, but the male divers were all overweight.
Of the three females and 11 males who reported having had
‘DCS-like’ symptoms, one female and eight males had a
BMI 2 30. Otherwise they were all healthy and none were on
medication. Neither DCS nor reported DCS-like symptoms
were statistically significantly different in occurrence
between the sexes. The rate of physician-diagnosed DCS
per 1,000 dives was 0.015 for females and 0.017 for males
(n.s.). The rates of reported DCS-like symptoms per 1,000
dives also did not differ statistically between the sexes.

DATA SPECIFIC TO FEMALES

Twenty-one (7%) female divers reported undergoing
cosmetic surgery of some type, of which four were silicone
implants. None reported having problems related to these
surgeries during diving.

Ninety-nine per cent of female divers (n = 299) answered
the questions about children. Twenty-one per cent (n = 62)
were mothers, with a total of 72 children and one still birth.
Fifty-one females had one child and 11 females had two
children, none had three or more. Of the 72 children, 41
were boys and 31 were girls.

Sixty of the 62 mothers answered the question about their
children’s birth. Fifty-six of the first-born children were
healthy and on time while four were premature. There was
a history of diving during the first trimester for two of these
premature births. All of the second children (n = 11) had
a full-term birth. One hundred and two females replied to
the question “did you dive during pregnancy” and seven
stated that they dived in the first trimester. Of these seven
pregnancies, one ended in a still birth and two ended with
premature births (as mentioned above).

With regards to menstruation, 285 females answered
the related questions. Of these, 90% (n = 255) usually
complained of pain or discomfort during menstruation.

Figure 2
Numbers of respondents by gender reporting regular medications;
AntiHT — hypertension medication; LLA — lipid lowering
agent; OAD — oral anti-diabetics; OCP — oral contraceptive pills
(not all respondents answered the questions)
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Regardless, 74% (n = 212) had dived during menstruation
and did not encounter related problems. Of the 180 females
who used tampons in daily life, 71% (n = 127) also used
them during diving and none reported experiencing a
complication during or after diving. Nine female divers
took oral contraceptive pills (OCP) and none of these divers
had been diagnosed with decompression sickness (DCS) or
reported experiencing DCS-like symptoms.

Discussion

Whilst there was a higher number of male than female
respondents, this response rate is not completely
representative of the proportion of male divers reported by
Turkish national certification data (79 %), nor by global data
(72%). This may be owing to a male reluctance to complete
surveys.*'213 Female respondents were significantly younger
than the males, which is in general agreement with data
from other countries.>®!> In comparison to data from a
study conducted 10 years previously in Turkey, there was no
significant change in the female divers’ mean age (P =0.13),
but the mean BMI of the present group was significantly
higher (P = 0.01). There are no previous data to compare
these results to for male divers.

DIVING HISTORY

Our findings suggest that in the decade since our first study
on female divers, the mean time elapsed since learning to
dive had lengthened by three years and the mean number
of dives had increased three-fold.> It appears that Turkish
female divers are now more actively involved in and continue
diving after training. Despite this increase, males were still
more experienced, with their mean time since learning to
dive and the number of dives performed per year being
significantly higher; 50% of female divers made less than
100 dives whereas the majority of males made over 100.
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This probably reflects that 40% of males but only 15% of
female respondents were diving instructors. This also reflects
the data from other countries, where males have higher
certifications and more dives per year.®*

Whilst about two-thirds of divers reported making
safety stops for all dives (including those not requiring
decompression), only about half defined the nature of
the stops used, e.g., at 3—5 msw for 3-5 minutes. Further
research is needed, perhaps using depth-time loggers, before
we can have a better understanding of the types of safety
stops undertaken by recreational divers in Turkey.

Significantly more male than female divers performed
decompression dives and did not adhere to recreational depth
limits. It is not known whether this behaviour is related to
overconfidence arising from experience or if it stems from
cultural issues. However, many female divers also seem to
violate recreational dive rules. This general noncompliance
by divers in Turkey may well reflect an inadequacy in
the training programmes offered by local diving schools.
Unfortunately, 232 (32%) of respondents did not answer
this question, so this result may not be representative of the
diver population as a whole. These findings are worthy of
further study.

HEALTH ISSUES

Smoking was as prevalent among female divers as among
male divers (35% and 34% respectively) but had declined
from 10 years previously (42%). This decrease seems
promising, but smoking in divers is still greater than that
observed in the general female population (25% in 2002,
and 15% in 2010).'5!¢ Conversely, smoking among male
divers was less prevalent than in the general male population
(48%).' When compared with other diving populations,
such as the UK and Australia, smoking amongst Turkish
divers is much commoner.'>"® This is probably owing
to increased awareness in other countries of the risks of
smoking both for diving and generally.

Alcohol consumption among Turkish divers is not excessive
and not very different from previously reported groups.'>!?
However, a considerable number of divers, especially males,
drink before diving despite evidence that diving under the
influence of alcohol increases the risk of diving incidents."”
None of the questions asked if problems had occurred during
a dive due to alcohol consumption beforehand.

The use of thyroid hormone in female divers is in line with
that of the general Turkish population.”® Endemic iodine
deficiency (ID) from lack of iodine in natural resources is
a major health problem in Turkey; it causes impairment of
thyroid hormone synthesis and so hypothyroidism, and is
more common among females. Despite a mandatory salt
iodization programme being initiated after severe ID was
reported in the 1990s, severe to moderate ID persists in
Turkey, along with a few other countries in the region.!!

An inconsistency was evident between the cardiovascular
diseases reported and cardiovascular medication used.
Cardiac disease was reported by only 13 divers (five female
and eight male), whereas 43 reported that they were taking
cardiovascular medication. Similar usage is reported from
other countries, but an adequate comparison with the general
Turkish population could not be made as there are no clear
national data available on cardiac diseases and dyslipidaemia
or medication use.'>!3 However, hypertension and diabetes
are more comprehensively studied. The prevalence of HT
in the general population for both women and men is 30%,
but in the present study, only 4% of male divers and fewer
than 1% of female divers were reportedly taking anti-HT
treatment. Even fewer reported having hypertension. These
results are significantly lower than observed in the general
Turkish population (P < 0.0001). Divers who reported being
treated for diabetes were also less common than found in
the general population (14%).2°

One important implication identified was that Turkish
divers may be at increased risk during diving due to a high
prevalence of CVD and associated conditions. Divers Alert
Network (DAN) report that a history of CVD and age greater
than 40 years constitute one fourth of disabling injuries in
diving fatalities.?! Fifty-five per cent of male Turkish divers
were of age 35 or older and 10% were already on CVD
medication. Additionally, smoking and obesity are factors
known to increase the risk for cardiac incidents.”? In the
present study, 34% of male respondents were smokers, 50%
were overweight and 12% were obese or morbidly obese. In
this regard, Turkish male divers seem to have an increased
risk for cardiac injury.

Fitness to dive assessments were not commonly sought by
Turkish divers. Evaluations made by a physician trained
in diving medicine were even less common. Some people
continue to dive with medical conditions that may have
a negative impact on diving safety. Without more dive
medicals, it cannot be established whether participants
are fit to dive or not. Similar situations are reported from
other countries where health clearance is based on self-
declaration.'>"® It may be necessary to review the safety
implications of the current system in Turkey.

DECOMPRESSION SICKNESS

There are few data about DCS occurrence in Turkish divers.
In a previous study, DCS cases treated with recompression
were analyzed but these were not specific to recreational
diving.?® In a more recent Turkish study, of 132 recreational
divers, DCS was reported by three (2.2%).>* This was
higher than that in our study (0.8%). Further analysis of
the relationship between DCS occurrence and factors like
experience, diving depths and weight/BMI could not be
carried out, as the group with confirmed DCS was too small.

There has been long-term discussion over the effect of sex, if
any, on the occurrence of DCS.° Recently, diving was shown
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to induce inflammatory changes which may have a role in
DCS.» There is cumulative evidence that inflammation
pathways and cells work differently in females and males
especially after exercise.?® Also, it is known that female
hormonal cycles modulate endothelial functions that have
been shown to be impaired by bubbles.??’ Therefore, sex
may still be a relevant issue for DCS. In this study, physician-
diagnosed DCS and DCS-like symptoms were slightly
more prevalent in male divers than females but, given the
small numbers, no inferences can be made from this survey.
Nevertheless, our results are consistent with previous studies
that have reported lower intravascular bubbles counts in
females and a higher incidence of DCS in male divers.>!#?8

DATA SPECIFIC TO FEMALES

The mean age, maternity rate and number of children of
female divers were consistent with the general Turkish
population of the same socio-economic status.” Whether
diving influences an infant’s sex has long been a speculative
topic. However, we found no statistical difference between
the proportion of male to female offspring born to Turkish
diving mothers and that in the general Turkish population.*

Diving during pregnancy is not advised due to possible
deleterious effects on foetal development.?! Of seven
women who dived during the first trimester, one had a
stillbirth and two babies were born prematurely. Once again,
it is not possible to comment on the effect of diving while
pregnant, given the small numbers in this survey.

Safety of diving during menstruation is a concern for
many women. Mucosal congestion may predispose divers
to barotrauma.” Moreover, there are studies showing that
the incidence of DCS may increase during the first phase
of menstruation.”’3?> However, the women in our study did
not report any diving-related diseases while menstruating.

None of the female divers who were taking oral contraception
(OCP) pills (OCP) reported any related problems.
Interestingly, OCP use among the general Turkish female
population (6%) is twice that reported by the divers (3%) in
this study.*® This differs from European countries, where the
rate of OCP use among divers is similar to or higher than the
general female population (around 30%).>3*3> The low use
of OCPs among Turkish females is not unexpected, and is
explained by cultural differences; traditional contraceptive
methods are commoner in Turkey.?* However, the fact that
OCP use in divers is half that of the general population
is surprising; this trend has only been reported in one
other country (Australia; 9% in divers, 30% in the general
poulation), but their uptake is still much higher than in
Turkish female divers.'>* It was thought that OCPs could
heighten DCS risk and contraindicate diving because of
an increased risk of thromboembolism. However, there
is insufficient data to support this claim.” Whether this
anecdotal belief or cultural factors influenced the lower
uptake of OCPs within the Turkish female diving population
needs further investigation.

LIMITATIONS

This study has some limitations: mainly potential selection
bias, limited numbers and incomplete survey responses. Most
of the participants left one or two questions unanswered,
thus there was a different number of respondents for every
question, which might impair the consistency of the results.
To avoid selection bias and confusion, the number of ‘no-
response’ answers for each question was also reported.
Surveys of this type may also be subject to recall bias
and verification of the data is not possible. Nevertheless,
anonymous surveys may have benefits compared to face-to-
face surveys; the participants may be less likely to conceal
medical conditions or dangerous diving practices, and so
might provide less biased data.

Conclusions

This is the first large-scale recreational diving survey
profiling female and male Turkish divers. Turkish divers
are like those of other countries in terms of demographic
composition, diving practices and medical conditions.
Similarly, they continue diving with medical conditions that
may contraindicate diving and most are not examined for
fitness to dive. Consequently, dive organizations and local
federations should probably consider regulating medical
screening for divers. There are clear differences between
Turkish female and male divers in their demographic
characteristics, experience levels and diving behaviour. Safe
diving practices seemed to be neglected by both genders,
though more commonly by males. This neglect might
indicate that the training standards of local dive schools,
which are also relatively new to the industry, should be
reviewed and regulated better. No statistical differences
between females and males were found in the rates of
confirmed DCS and DCS-like symptoms. However, it should
be noted that this study did not evaluate susceptibility to
DCS and does not rely on objective observations, but self-
reported data only.
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