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Abstract

Traditional diver is assumed of having acute dysbaric disorder’ risk higher than
recreational scuba divers. We described dive profile of traditional divers in Lombok
Indonesia and possible risk of acute dysbaric disorder.

Acute dysbaric disorder (ADD) symptoms were recorded and corresponding signs
were observed. Dive profile is constructed based on justification measurement due
to lack of measuring instruments used.

As much as 30 ftraditional divers were interviewed to fill a questionnaire. All
participants are male, aged 20-60 years old (mean 40.7). In one-week, average
diving trip was 4.5 times, each trip averagely consists of 4.7 (3-8) dives. Average
depth 20.2 (10-50) meters with descent rate and ascent rate of 5.3 meters/minute
and 2.6 meter/minute, respectively. Average actual dive time was 55.3 minutes for
first dive and 67.5 minutes for following dive. Average ADD’ complaints are:
extreme tiredness 83.3%, tinnitus 76.6%, headache 73.3%, dizziness 73.3%,
muscular pain 63.3%, forgetful 60%, vertigo 56.6% and decreased appetite 50%.
In conclusion, repetitive dive and diving in a raw for three consecutive days are
possible risks to ADD with 3 prominent symptoms are: extreme tiredness, tinnitus and
headache.

Keywords: acute dysbaric disorder, traditional diver

INTRODUCTION

Traditional divers refer to fisherman by
profession, no formal dive training and usage of
‘traditional’ diving gear. Acute dysbaric disorder
(ADD) ADD is a condition of failure of the body's
adaptation to changes in pressure which occur
within 2 weeks after dive. The clinical spectrums
are nitrogen narcosis, oxygen toxicity, barotrauma,
decompression sickness dan (cerebral) arterial gas
embolism (Freiberger, 2016). The clinical spectrum
above shows that not all diving injuries require
hyperbaric, as research by Kadriyan et al (2015)
noted that |3.6% required hyperbaric treatment
Data from the Lombok hyperbaric flashlight, the
visit of traditional divers during2016-2020is 3 1.6%
vs 66.7% of recreational divers. Furthermore,

Wardoyo & Tarigan (2022) noted that of all visits
to hyperbaric flashlights, | 3.6% were cases of acute
dysbaric disorder (ADD).This study describes the
diving profile of traditional fishermen accompanied
by a history of ADD’ complaints.

METHODS

A cross-sectional study was conducted in
traditional diver village in Sekotong, Lombok. Each
respondent was interviewed to filla questionnaire;
containingdive profile and ADD’ complaints. ADD’
complaints was taken from reference (VWardoyo &
Tarigan, 2022, DAN, 2001). Physical examination
of body mass index, eyesight and eardrum.
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RESULTS

Respondent’ characteristics

As much as 30 respondents are willing to
participate the sudy. All respondents are male,
average age 40.7 years old (20-60) with diving
experience between 2-42 years (mean 22.4). Body
mass index between 16.7-31.8 (mean 22.6).

Preparation for diving

Preparation for diving is critical for its safety and its
success to have sufficient amount of fish, listed in
table | below.

Table |.Preparation for divingin traditional divers

How to assess | Remark
Divesite | Team  leader | 30-45 minutes trip
decision Experience
Weather and
water current
Observation
Time Team  leader | Between 15:00 —
decision 05:00
7-14 hours span
Body Voluntary No food
fitness registration restriction
Team  leader | No medical check
decision up
Dive No specific dive | Repetitive dive 3-8
profile profile times
End a| Team leader | Sufficient amount
dive trip | decision of fish
Bad weather
Damage diving
gear
If someone sick
Dawn

Dive profile

Dive trip was recorded varied between
respondents, | -7 times a week. Average 4.5 times
a week. Each trip was filled with repetitive dive 4.7
times (3-8). Actual dive time for the first dive was
55.33 minutes (30-60) and following dive 67.5
minutes (30-60). Surface interval were 5-60
minutes (mean 20.16 minutes). Average descent
rate 5.33 meters/minute and ascent rate 2.59
meter/minutes.

Breathing technique and apparatus
Breathing apparatus is consist of surface air
compressor and hose. Breathing underwater using
hose directly to mouth is not easy. No connective
device available (mouthpiece), makes some divers
take breath-hold technique in the beginning of
ascent for some quite time.

Diving gear
Diving gear available are goggles 63.33%, eyes-nose

mask 36.67%, and fin 43.33%. No dive suit used for
all divers.

After the dive

Complaints that arise are never traced to the type
of signs and symptoms or their intensity, not even
taken to the health service. Complaints of dizziness
or headaches are handle with resting, drink coffee
or take over-the-counter medicines. Complaints of
ear pain are by drinking warm water or giving ear
drops (chloramphenicol). Most of these complaints
will handling by themselves. They only examine
complaints of paralysis and or anuria
Postponement of diving activities is never certain,
depending on subjectively felt conditions or urgent
economic needs. Lasts between 3 days or a week.

Complaints regarding ADD

Barotrauma
Complaints of barotrauma that may occur in the
past is asked (Fig. 1).

Vertigo e |7

Clogged ear IO = 20
Nosebleed =N )]
Ear bleed 22
Fullear T 22
Ear pressure EE——r 24
H No HMYes
0 5 10 15 20 25 30

Figure |. Complaints regarding barotrauma (n=30)
From Figure | it can be seen that traditional divers
(10) feel the most vertigo complaints, followed by
clogged ears (10), nose bleed (9), ear bleed and full
ears (8 cases each) and ear pressure (6).

Nitrogen narcosis

Complaints regarding nitrogen narcosis conditions
were asked of respondents. As shown in Figure 2,
complaints of forgetfulness are the most frequently
experienced by respondents (18), followed by
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focus difficulties (10), angry easily (10), sudden
euphoria(9), hallucinations (7) and easy sadness (6)
(figure 2).

Forgetfull el 13
EE——— 20

I 20

Focus difficulties
Angry easily
Sudden euphoria
Halucinated

Sad easily

ENo HYes

Figure 2. Complaints regarding nitrogen narcosis
(n=30)

Decompression sickness type |

The most common signs and symptoms of type |
decompression sickness were tiredness (25),
followed by dizziness (22), headaches (22),
muscular pain (19),boneand jointpain (15), muscle
cramps (8) and skin rash (8) (figure 3).

Tiredness

|

25

Dizzines 22

|

Headache
Muscular pain
Joint and bone pain
Muscular cramp
Skin rash
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Figure 3. Complaints regarding decompression
sickness type | (n=30)
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Figure 4. Complaints regarding Decompression
sickness/ Arterial gas embolisms.

Complaints regardingdecompression sickness type
Il/Arterial Gas Embolism are: tinnitus (23), loss
appetite (15), chest pain (14), muscular weakness
(13), deaf and heavy chest (each 9), tremor (5),
collapse (4),anuria (2) and bloody vomit (1) (Figure
4).

DISCUSSION

Traditional divers are dominated by fishermen
looking for fish, who are oriented towards getting
as much fish as possible, so there is a risk of
ignoring the safety factor of diving. Low quality
diving equipment, using a normal surface air
compressor connected to a long hose (up to 60
meters), water goggles and a flashlight. Air
mouthpiece/regulator is not used by fishermen.
This regulator acts as a valve that will open and
lower the air pressure according to the negative
pressureof inspired air. Withouta regulator, over-
inflation of the lungs results in pulmonary
barotrauma, due to tension trapped air.
Furthermore, it can cause mediastinal emphysema
or pneumothorax (Stephenson, 2009). Traditional
divers dive when they are not at sea in their spare
time and do it without careful dive planning. Diving
at night is preferred becauseit is the best time to
catch fish and lobsters (Rakhman, 2018).
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Acute dysbaric disorder is a disorder that is
obtained due to the transfer of two different
pressures which can be acute or chronic.
Occupations/activities that are at risk of
experiencing ADD include divers, underground
tunnel workers, astronauts, pilots and air crew.
Diving injury is included in this group, although the
European Committee for Hyperbaric Medicine
compiled a Descriptive Classification of Diving
Dysorders (1996) (Desola, 1996), but it is not
widely adopted because of its impracticality. The
forms of the disease can be divided into, changing
from low to high pressure (barotrauma), surviving
high pressureinhalation of atmospheric air (oxygen
toxicity, nitrogen narcosis, dysbaric osteonecrosis)
and rapid loss of pressure (decomoredial disease,
arterial gas embolisms, acute mountain sickness),
high altitude pulmonary edema, high altitude
cerebral edema) (Wardoyo & Tarigan (2022),
Freiberger J, (2016)).

Barotrauma

Barotrauma occurs due to an increase in partial
pressure that is too fast and cannot be followed by
equalization of external pressure with the pressure
of hollow organs in the body. In diving, this usually
occurs when heading to the depth (descent). The
risks related to how fast to go to depth (desent
rate) were not explored in this study, due to
limited diving equipment (we did not use diving
hours), so the risk of barotrauma was obtained by
looking at the impact of barotraumaon the body
as indicated by signs and symptoms.

Barotrauma is something that is neglected by
traditional divers due to limited time to adapt
Thereare twothings that are important: |. Chasing
fish for maximum results (Wardoyo & Tarigan,
2022), 2. Ignoring swimming speed towards depth
(Descent rate). Rapid adaptation to the Valsalva
technique also requires pausing at the same depth.
Therefore, traditional divers are very happy when
the tympanic membrane is perforated on both
sides. Because barotrauma is often considered a
disturbing condition for traditional divers, requests
for tympanocentesis are often submitted to health
services, especially if a one-sided perforation has
occurred.

Ear barotrauma that is known by traditional divers
is ear complaints (tinnitus, ear pain, ear fullness and
ear pressure) which will disappear if the tympanic

membraneis perforated, which is barotraumaotica
media. What is not yet known is inner ear
barotrauma. Apart from being at risk of deafness,
the brain is also susceptible to experiencing
advanced stages of infection. Inner ear barotrauma
(IEBt) involves the hearing centers (Cochlear
bodies). IEBt identification can use the HOOYAH
instrument: 1) H=hard to clear, 2) O=onset of
symptoms, 3) O=otoscopic exam, 4) Y=your dive
profile, 5) A=additional symptoms and 6)
H=hearing (Rozycki et al, 2018). Symptoms that
overlap with the Inner Ear DCS (Stagger) need to
be analyzed carefully.

Research from Indonesia states that barotrauma
and age have a statistically significant relationship
(Dulahu et al, 2021).

Nitrogen narcosis

Nitrogen narcosis is a collection of symptoms of
altered consciousness, neuromuscular function,
and behavior resulting from inhalation of
compressed inner gas (Kirkland et al, 2022).
Therefore, in diving, nitrogen narcosis is a
condition that endangers divers. Symptoms of
nitrogen narcosis: drowsiness, euphoria,
overconfidence, stubbornness, disturbances in
reasoning, calculus, memory and decision making
(Joiner, 2001). Nitrogen narcosis occurs when the
threshold for nitrogen saturation in the body
exceeds the body's ability to compensate for it.
Risk factors associated with diving activities are
rapid descent, long bottom time duration,
predisposing risk factors are fat composition which
is characterized by a body mass index (BMI) of
more than 25 (table 2). There were 7 respondents
who had BMI > 25 (25.4-31.9). Fat tissue has
benefits in diving, namely as a heat insulator,
buoyancy and energy reserves (Sawatzky, 2013)
but the side effects are related to the accumulation
of dissolved respiratory gases that are good in fat
tissue, while their low vascularity causes nitrogen
expenditure at the time of ascent to become slow,
the underlying pathophysiology of decompression
sickness. The benefits of a heat insulator can be
immediately replaced by using a dive suit, energy
reserves can be diverted to muscle glycogen stores
by exercising (Sawatzky, 201 3)

There are 2 conditions that endanger divers: |.
Nitrogen narcosis causes hallucinatory thoughts
(narcotic effect), responds to diving buddies as a
threat, excessive panic attacks and self-harm
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(removing the tube) so that the risk of aphyxia /
aspiration, 2. Nitrogen narcosis makes divers
cannot tell which is surface or sea-bed, panic
attacks are often accompanied by a rapid descent
into depth.

In this study, there were no symptoms of nitrogen
narcosis, but inhalation of compressed nitrogen in
the long term can affect concentration, mood and
hallucinations.

Decompression sickness and arterial gas
embolism

Decompression sickness is a disease that is a
reason for traditional divers to access health
services due to morbidity and mortality. From the
interview results, it is estimated that the research
location is in Sepi Hamlet, Buwun Mas Village,
Sekotong District, West Lombok. There are 500
traditional diver fishermen and dozens of them are
experiencing sequelae of diving injury, such as
paralysis, urinary incontinence, and deafness. Data
from Wardoyo & Tarigan's study (2022) shows that
the percentage of decompression in patients with
traditional divers undergoing hyperbaric therapy at
Mataram City Hospital reached 31.6% (36/114).
Possiblerisk factors associated with divingactivities
are repetitive/yo-yo diving, rapid ascent, no safety
stops, long dives. While the risk factors associated
with predilection are no dive suit, no mouthpiece,
muscle cramps and panic attacks. Figure 4 above,
complaints seems potential for greater health issue
in near future. Risk factors associated with arterial
gas embolism were not explored in this study.

Before diving. This stage is not carried out by
traditional divers. What is ignored as a risk that
needs to be anticipated is the dive profile plan and
the selection of dive teams. Unfit divers are at risk
for nitrogen narcosis, hypoglycemia and
hypothermia. Smoking is done at least 12 hours
before diving, do not smoke between two dives to
prevent hypoxia.

During the dive. The dive profile performed (yo-
yo and repetitive dives) is at high risk for the
formation of nitrogen bubbles, which manifest as
decompression sickness or arterial gas embolism.
Descent speed that is too fast increases the risk of
barotrauma. Intermittent breath-holding should
not be done, because it increases the risk of lung
over-expansion which can cause alveoli rupture.

This risk can be reduced by equippingamouthpiece
on diving gear. Diving to accomplish the fishing
target is also very dangerous, because it tend diver
to have multiple dives. Hence, suggestions for
meeting targets must be balanced with the number
of divers, the maximum number of dives for each
diver and careful dive planning.

After the dive. It is very important that after
diving, divers do not take a warm bath, do not get
massages and do not smoke. Warm baths and
massage may increase the risk of releasing
dissolved nitrogen in tissues with or without
manifesting decompression syndrome. Any
complaints felt after diving should be examined by
a health service. The 'nitrogen savings' increases
with more dives, which may require a 'nitrogen
wash-out' using hyperbaric oxygen therapy.

Research Strengths and Limitations

Research related to traditional diving activities has
not been much explored compared to
recreational/technical divers. The morbidity of
diving injury in traditional divers could not be
measured in this study because the number of
respondents was limited and the respondents were
active divers. This morbidity is recognized by active
divers of their parents or colleagues who
experience sequelae of diving injuries such as
walking paralysis, urinary incontinence which
causes them to be unable to make a living. Risk
factors cannot be measured statistically due to the
absence of controls and active cases. Measurement
justification is used in this study.

DISCLAIMER

In this study, the measurement data needs
to be justified considering that the respondents did
not have a standard measuring instrument
Examples: | is related to time; a cigarette (15
minutes), a glass of hot coffee (10 minutes), a
cigarette and a glass of coffee (+30 minutes); 2 is
related to the depth of one roll of hose (+25
meters), two rolls (£50 meters). Statistical test was
not mention due to un-significant result.
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CONCLUSION

The predominant signs and symptoms of
ADD are fatigue, followed by tinnitus, headache,
dizziness, bone and joint pain and decreased
appetite. Not much is done by traditional divers to
overcome the complaint. Only complaints of not
being able to walk and anuria made respondents
access the primary health care
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