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I n nost of the ani mal studies foetal oxygen content remai ned rel atively stabl e during
significant maternal pQ,increase. Alsothere appears to be differences in placental
gas transfer between different groups of manmmal s.

Anot her consi deration of the pregnant scuba diver is that of nitrogen absorption and
elimnation. The gas nitrogen does not play a significant role in sustaining the
life of the foetus. Therefore, exchange of nitrogen through the placenta during a
di ve probably depends on the tissue half tinme of the foetus, just Iike other tissues
of the body. After a deep dive or prol onged dive to noderat e depths, rapid reduction
of ambi ent pressure can cause nitrogen bubble formation. The presence of these
ni trogen bubbles in the foetus can cause serious destruction

The pregnant diver therefore has to consider two areas that are possibly hazardous
to the devel opi ng foetus, increased pQ2 and ni trogen bubbl e formati on. The research
on manmeal s and pQ2 el evation in the foetus is reassuring. However, humans have not
been studied and the effects of minor increases in foetal pQ2 are not known. The
pregnant diver can continue to enjoy the underwater environnment but shoul d extend
her prenatal care to include linmting the depth of her dives. | recommend depths
of 33 feet or less, to avoid even the possibility of problens due to increased pQ2
or to nitrogen bubbl es.

Summary

The i nformati on present ed here nmay hel p answer sone questi ons wonen nay have had about
thei r own physiol ogy anditsrelationto safe and enjoyabl e scuba di ving. |n essence,
common sense prevails if a question arises about the safety of the scuba diver

(Reprinted fromthe I @ Proceedings)
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PREGNANT DI VER UPDATE
Susan A Bangasser
NAU 3910, California

The safety of diving while pregnant is a topic that has only recently been
i nvestigated. Although there has been nmuch specul ati on on the subject, very little
data is available. Aninmal studies are being conducted and the information they
provide will hopefully be applicable to humans.

In order to gather data on this subject and ot her rel ated nedi cal areas on t he woman
diver, | begandistributingasurveyinthefall of 1977. Thiswas entitl edthe Medi cal
Aspects of Winen Di vers Survey. About 680 responses were anal ysed and of these, 72
respondees di ved whil e pregnant (10.5% . This nunber included wonen who nmade even
one di ve whi |l e pregnant. If the woman quit as soon as she di scover ed she was pregnant,
but had made adiveinthe first six weeks, shewas includedintheseresults. Twenty-
two worren st at ed t hey di d not di ve whi |l e pregnant; apparently they made no di ves pri or
to being di agnosed as pregnant and then decided not to dive.

Now | et us | ook at the pregnant diver. Thirty-nine percent quit diving during the
first trimester (the first three nonths), usually as soon as she | earned she was
pregnant. Mbst of the wonmen (41% discontinued diving during the second trinester,
about the time when increased size becomes a problem Twenty percent dived during
the third trinester. Only seven wonen continued to dive through the ninth nonth.
Most of the respondees were seasoned divers, with six years as the nedian (nost
frequent) number of years diving. Forty-one percent were certified as Basic Scuba
divers, 14.5% were Instructors, and the remaining had internediate |evels of
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certification. The diving activity of the wonmen before, and or after becomni ng
pregnant was as follows: 22%dived at | east once a week, 49%dived six to twelve
times a year, 25%dived on vacations only, and 4% sel dom dived. During pregnancy
the diving activity of the wonmen consi sted of 20%diving at | east once a week, 18%
six to twelve tines a year, 34% on vacations only, and 28% sel dom These diving
activities .were maintained, of course, until the women chose to di scontinue diving
al together. Only 28%of the wonen stated they dived with the sane frequency during
pregnancy as before pregnancy. The nunber of wonmen who dived at | east once a week
remai ned fairly constant. Moyst of these wonmen dived in the very warmwat ers | ocat ed
at divingresorts, and several of themworked as i nstructors or tour gui des. Pregnant
women apparently still go on vacation and enjoy the warm clear waters. There was
a large increase in the sel domdived category.

The potential problens associated with diving during pregnancy includes the
possi bility of the not her and/ or foetus getti ng deconpressi on si ckness. The nitrogen
bubbl es i n a devel opi ng f oet us coul d pose seri ous probl ens for the foetus (retrol ental
fibroplasia). Five of the respondees made deconpression dives while pregnant.
However, no pregnant diver had deconpression sickness. The naxi numdepth obt ai ned
by t he pregnant di ver ranged from12to 180 feet, whil e t he nedi an was 60 f eet maxi mum
The average depth ranged from 10 to 100 feet, with a nedian of 40 feet.

The tenperature of the water dived in ranged from40 to 80 degrees, with nost dives
made i n 70-80 degree water. Wnen did not avoid diving with wet suits; 48%wore wet
suits. However, fitting into the wet suit was one of the problens contributing to
the decision to discontinue diving tenporarily.

MOTHER. To- BE - OR NOT 10 BE
AT 15 THE QuessTioN /

conti nued on page 98
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pressure differentials. These sphincters donot trapair inthealveolus, but instead
actually trap air away fromthe al veol us, and thi s away fromt he area of gas exchange.
By maintaining low air pressure in the alveolus, the partial pressure of nitrogen
is not driveninto solutionin the blood in significant quantities toresult inthe
bends.

Thus we can see t hat nature has provi ded t he dol phin wi th nmany and vari ed adapt ati ons
tofacilitate his marine exi stence, just afewof whicharenentionedinthisarticle.

Summary

Nat ure has marvel | ously adapted the dol phin to his environnment. These adaptations
i nclude many anatom cal and physi ol ogi cal changes. The thoracic structure can
col | apse wi t hout per nanent danage, al nost to the point of conplete atel ectasis. This
isduetoalarge supply of distensibleveins, elastic pul nonary tissue, and fl exi bl e
bronchi, trachea and ri b cage. The bl ood has a greater oxygen carrying capacity than
that foundin|land manmal s. The nmuscl es are capabl e of storing upto 50%of the oxygen
in the body, to nake possible continued nmuscular activity in spite of w despread
peri pheral vasoconstriction and a reflex bradycardia. The muscle tissue is also
capabl e of functioning anaerobically and accunul ating a | arge oxygen debt wi t hout
ti ssue danmage. The brain has a higher tolerance to carbon dioxide and is |ess
sensitive toits signal toinitiate breathing. A series of nmuscular sphincters in
t he bronchi ol es permits alowair pressureinthe al veol us even whil e diving to great
depths, and thus a |l ow partial pressure of nitrogen exists. This prevents adequate
anounts of nitrogen to be dissolved in the blood to result in the bends. Al this
has been done for the dol phi n whil e man has been adapt ed f or an exi stence on dry | and.
Thus what is natural for the dol phin, we nust suppl enment our bodies with nachinery
todo. Sothe fascinationremins wththe beautiful, graceful, diving dolphin.....

PREGNANT DI VER UPDATE continued from page 87

What about the deliveries? What about the babies? These are the questions we all
ask. Al the babies were “normal” according to their nmothers. Only one baby was
under weight, at birth. The nal e babi es outnunbered the females 61%to 39% The
conpl i cati ons that occurred during pregnancy i ncl uded one premature birth, one septic
abortion, and two niscarriages. (One of the women had two miscarriages before
| earning to dive and two nore since diving). The normal rate of spontaneous abortions
is 20% for the general public, the rate anong t he respondees was | ess than 3% There
wer e seven Caesarean sections (12% . This procedureis becom ngincreasingly popul ar
and the average rate is between 10-15%for the general public. Al but one wonan
continued to dive after delivery.

Fromthis survey, it seens that many wonen di sconti nued di ving as soon as pregnancy
was established, and the reason given was the | ack of information on the safety or
danger to the foetes. However, nost wonen dived at | east during the first trimester,
at a tinme when the foetus is very vul nerable. Those who continued to dive as |ong
as possible did not run into any apparent problens. Even the wonen who nade deep
di ves reported no mshaps. | believe in good prenatal care and | reconmend t hat
pregnant divers limt their maxi numdepth to 33 feet, take it easy (make the easy
di ves), avoid overextendi ng oneself, and use commobn sense.
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