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A REPETI TI VE DI VE SYNDROME:
DEPTH

STRESS AT

K Jeronme Dierks

During the northern autum of 1978 while
doing followon work to an earlier studyl we
experienced unexpect ed conpr essi on/ deconpr essi on
stress during and following the second of two
“safe” dives perforned 24 hours apart. The
mani festations were explicit, and subsequent
simlar experiences indicated that they were
repeatabl e and, to a degree, predictable (Table
1). The phenonenon i s somewhat extraordinary in
that initial onset of stress begins at depth during
the second dive, and a period of non-diving
“deacclimatization” preceding the first dive is
requiredtoelicit the stress response. |t is our
purpose here to briefly docunent and descri be the
phenonenon in order to stinmulate the interest of
others better qualified and better equipped to
examne it further.

The standard conpression/deconpression
exposure routine was a dive in open water to 30.5m
(100 feet) depth for 25 min duration at various
wat er tenperatures and repeated 24 hours |ater.
Ascent and descent rates were nomnally 18 mnin
(60 ft/min) and ti me on bottomwas spent sw mm ng
a stretched |ine between anchor points or a depth
contour. Air consunption was nominally 19 |/ mn
per diver, referred to surface pressure. The
tabul at ed wat er tenperatures were those at depth;
wat er surface tenperature was nomnally 27°C for
al|l tabul ated di ves, which may have mitigated the
“safeness” of the exposures.

The nanifestations of stress that occurred
during and following the second dive were:
headache, and soneti mes nausea, begi nning during
the latter half of the dive, ie. at depth, and
exacerbated by surfacing; nausea, and sonetines
vom ting, at surfacing; dyspnoea, at surfacing;
and anorexi a. Generally, all nanifestations,
excepting the headache, resolved within 15-30 min
after surfacing, withno after effects. Headaches
often persisted for several hours post-dive.

Al though it cannot be stated absol utely that
gas poi soning did not cause or contribute to the
phenonenon, it can be saidwi th sonme certainty that
it probably did not. The air conpressor is anin-
house unit in use, at that tinme, alnost daily.
There were no reports of “bad air” or of stress of
any nature prior tothe 1978 experi ence. Fol | ow ng
the latter the air remaining in the divers' tanks
was tested for COand COp and tested “cl ean”. Sem
annual tests by an outside agency both preceding
and follow ng the dive periods indicated in the
table have all reported air purity exceeding US
Navy st andards.

Regarding the requirement for a period of
deacclimatization preceding the two repeated
dives, during our earlier study (1) there were
frequent exposures toupto 5 daily repeated dives
with no stress manifested. However, during the
period of that study (approxi mately 8 nonths) the
maxi num i nter-exposure interval was only 5 days
(mean interval 3.3 days; standard deviation 1.3
days). |In fact, the 21 day non-diving interval
shown for the 1978 exposure (Exposure 1 in the
table) was inposed because it was felt that the
divers had acclimatised to a rather intense

conpr essi on/ deconpr essi onregi nen. The consequence
of that hiatus was totally unexpected. The divers
associated with the first 1979 event (Exposure 2
inthetable) wereperfornedfor areasonunrel ated
to the present “study”, the non-diving intervals
t abul at ed were t herefore happenstance. The ot her
non-di ving intervals (Exposures 3, 4, and 5inthe
tabl e) were, however, inposed.

Exposure (3) was two repeated dives to a
shal | ower depth, 27.4 m(90 feet), for the sanme 25
m n duration, which nowwas 5 mnless than the US
Navy no-deconpression time limt for that depth.
As the onset of stress at depth during the second
dive generally occurred about mid-duration a
slight dimnutionindepth seened a nore expedi ent
perturbation than a maj or reduction in duration.
This exposure was uneventful. Thus, a strict
interpretation of the “data” would indicate that
a non-di ving interval of about 10-14 days fol | owed
by repeated di ves to the US Navy no-deconpr essi on
tinelimt at intervals as | ong as 24 hours may be
unsafe. The generality of this conclusion with
regard to other depths is of course unknown.

Gait et al (2) reported entrapnent of
m crobubbl es i nthe peri pheral vascul ature fol | ow ng
a sever e conpressi on/ deconpr essi on exposure, with
subsequent release into the central circulation
foll ow ng reconpression. The interdive interval
intheir study was neasured i n mnutes whereas it
is hours in the present work. But could the same
mechani smbe actingtoeffect theresults described
here? At this |l aboratory, and quite |likely at many
other facilities, dives to the no-deconpression
tine limt repeated on a daily basis is not an
unusual exposure reginen. Therefore the question
is not a trivial one. Al though the present
evidence is perhaps tenuous, it is felt that the
syndrome could be elicited ad lib, however the
di vers are understandably reluctant to do so. It
is a phenonmenon which appears anenable to
investigation using an animal nodel, and it is
hoped that a | aboratory equipped to do so wll
examine it further. At best, it is disconcerting
to the diver to anticipate possible stress
following a “safe” conpression/deconpression
exposure.
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DATE DIVE PROFILE PRECEDING
DIVERS NONDIVING EXPOSURE DIVE 1: SYMPTOMS, ONSET, RESOLUTION DIVE 2: SYMPTOMS, ONSET, RESOLUTION
WATER TEMP. SCHEDULE INTERVAL
11-12 OCTCBER 1978 A 21 Davs A. SURFACED WITH MILD SINUS HEAD-  A,B. ONSET OF "POUNDING" HEADACHE
24°¢ 30.5 m/25 min ACHE 15-20 min INTO DIVE; EXACERBATED
Repeat 24 hr B. BEGAN WITH MILD SINUS HEADACHE;, BY SURFACING; NAUSEA (10-15 min);
later SURFACED WITH SEVERE ("SICK") DYSPNOEA (10~15 min); ANOREXIA
HEADACHE {30 min, AFTER WHICH ATE
HEARTILY)
A. 5«6 RETCHES ON SURFACING
B. HEADACHE PERSISTED UNABATED
THROUGH FOLLOWING DAY: lh 0_ BY
ORONASAL MASK 10/13/78 PROVIDED
MILD RELIEF
11-12 AUGUST 1379 A,C,D A: 9 DAYS UNEVENTFUL; D REPORTED SOME A,C,D. ONSET OF HEADACHE 15-20 min
18°%¢ 30.5 m/25 min B:25 DAYS DISORIENTATION AT DEPTH (HAD NO INTO DIVE; EXACERBATED BY
Repeat 24 hr D:48 DAYS PREVIOUS EXPERIENCE AT 30.5 m, SURFACING
later 14°C WATER, OR LOW VISIBILITY) A. SEVERE ("POUNDING") HEADACHE
{20-30 min); ANOREXIA (20-30 min)
MILD DYSPNOEA (10 min)
C. SEVERE HEADACHE (6-8h)
D. SEVERE ("POUNDING") HEADACHE
(30-40 min); NAUSEA AND VOMITING
(10-15 min) ; ANOREXIA (30-60min)
25-26 ﬁcnn.amu. 1979 27.4 m/25 min A,C,D 13 DAYS ALL DIVERS PRESENTED WITH MILD
19 ¢ m%a-m ws hr HEADACHES (10-15 min) UNEVENTFUL
F bt L.
6=7 Oﬂnﬁwmw 1979 A,C,D A: 9 DAYS A,C. SURFACED WITH MILD HEADACHE A,C. ONSET OF HEADACHE 15-20 min INTO
19 ¢C 30.5 m/25 min C:17 DAYS DIVE, LOCALIZED TEMPORALLY/
Repeat 24 hr D:14 DAYS CERVICALLY (6-12h)
later A. ONSET OF MILD NAUSEA 21 min INTO
DIVE: MILD NAUSEA AND ANOREXIA
APTER SURFACING (10 min)
c. SEVERELY DISORIENTED MID-DIVE:
DISORIENTED AFTER SURFACING
(10 min); ANOREXIA (10 min)
D. NO ADVERSE AFFECTS
11-12 DECEMBER 1979 A,C 14 DAYS A. MILD SINUS HEADACHE A. MILD NAUSEA AT BEGINNING OF
16°¢ 30.5 m/25 min ASCENT (10-15 min); ONSET OF
Repeat 24 hr HEADACHE AT BEGINNING OF ASCENT
later {30-60min)
C. ONSET OF HEADACHE DURING ASCENT

{30~60min) ; MILD NAUSEA AFTER
SURFACING {(10min)




