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Physi ol ogi cal Concerns of Wwnen Scuba Divers
Susan A Bangasser, NAU 3910, California

Many wonmen now enj oy the sport of scuba diving. The nunber of wonen certified from
t he basi c di ver through instructor | evelsis continuouslyincreasing. Yet many wonen
di vers experience anxi ety over participating in sone scuba diving activities dueto
personal problens. For exanple, can a fenmale dive in the ocean when she is having
her nmenstrual period? Mst scuba cl asses don’t touch onthese subj ects and nost fenal e
students are reluctant or enbarrassed to ask the instructor. Furthernore, thisis
not a very popular topic for diving magazi nes, since the magjority of their readers
are male. | will cover nost of the physiol ogical areas that are of concern to wonen
di vers. These areas include diving in thermal confort, diving during the nenstrual

period, diving while using birth control pills, and diving during pregnancy.

Ther mal Conf ort

The first subject, diving in thermal confort, covers the sensitivity of females to
col d and hot conditions. Wnen have a | ayer of subcutaneous fat which acts toretain
body heat because of the | ow thernal conductivity of fat. This has been shown to
be an asset to the Ama divers of Korea. However in my experience as an instructor,
many femal e di vers suffer fromdivingincoldwater sooner than their mal e col | eagues.
As recent study indicates that there is indeed a physiological basis for this
phenomenon. | n considering an individual’'s sensitivity to cold, tw factors nust
be considered: (1) the degree of body fatness, and (2) theratio of surface
area to body nmss.

Lean wonen (|l ess than 27%body fat) have a | arge surface area to body nass rati o and
thereforecool at afaster rate. Above afatness of 30% nen and worren nai ntai nsimlar
| owl evel s of heat producti on when pl acedin cool water. To solve this problem anyone
who cool s easily shoul d i nvest in an adequate and properly fitting wet or dry suit.
I f uncontrollable shivering begins, get out of the water.

Sensitivity to heat is inportant to divers carrying heavy gear and suiting up during
t he hot sunmer nonths. The fenale’'s body tenperature will rise 2°to 3° higher than
the nal e’ s before the cool i ng process of sweating begins. Al so, the fenal e has fewer
functional sweat glands. The solution to this problemduring prol onged periods of
very strenuous activity is to periodically cool off. A dunk in the water before
donni ng one’s tank and weight belt usually is easy to do.

Menstrual Peri od

Anot her area of concern to wonen is diving during the nmenstrual period. Wether a
worman shoul d di ve during this tine depends on just howwell she feels. [If the diver
feel s fine, go ahead and dive. Inthe A ynpics of 1972 and 1976, fenal e medal wi nners
were at all stages of the nmenstrual cycle. The nenstrual period di d not prevent top
performances by the athletes. If however, severe cranps or disconfort are
experi enced, the woman shoul d post pone her di ving. One conpli cation of the nenstrual
periodis fluidretention. Oedena may nake a wormman nore sensitive to deconpression
si ckness. Femal es shoul d foll ow conservatively the No Deconpression Table of the
Navy Diver Tables, if diving three days prior or during her period.

Wonen who dive in salt water during their period frequently ask, “Wat about the
sharks?” The average bl ood | oss during a periodis 25 to 70 cc, over three to four
days. Internally worn protection, eg. atanpon, is preferable to an externally worn
napkin. There is no evidence of increased shark interest in a menstruating fenal e,
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so the wonman diver should concentrate on the other factors of her dive and enjoy
hersel f.

Birth Control Pills

The third area of discussionisthat of divingwhileusingbirthcontrol pills. First,
| would i ke to cover the possible susceptibility to deconpression sickness of wonen
in general. Deconpression sickness has been studied in nurses undergoing flight
training at the United States Air Force School of Aerospace Medicine. Mich of the
wor k was done by Dr Bruce Bassett, Mjor, USAF, from1968-1972. During these five
years at the USAF SAM there were ni ne cases of deconpression sickness out of 12,246
exposures. The femal es had a ten-fold greater incidence than the mal es undergoi ng
t he same exposures. More recent studies have verified the increased incidence of
deconpressi on sickness in wonmen over nen undergoing flight training. As a result
of these studies, flight nurses are nowexposed to di fferent altitude chanber flight
profiles. Sone observations were made at this tine of the characteristics of
deconpressi on sickness in nurses. The onset of the bends was four to eight hours
after reaching ground level. Al so, many of the reactions were simlar to nigraine
headaches wi th neurol ogical findings, and a prodronme of acute anxiety occurred.
Factors that are postulated to i ncrease one’s ri sk of deconpressi on sickness are the
followi ng: history of m graine headache, use of birth control pills, fluidretention
during the nmenstrual period, severe dieting resulting in some vitam n deficiencies,
and anaem a.

The f enal e scuba di ver shoul d t heref ore be aware of the possibility of increasedrisk
to deconpression sickness if using birth control pills. To avoid incidence of the

bends, | recomrend avoi di ng deconpression dives, avoiding “deep” dives, and using
t he No Deconpressi on Tabl e conservatively (ie. stay at a particular depth |l ess than
the time indicated). The wonen scientists in the Tektite Il project discontinued

use of birth control pills three nonths prior to their saturation dive to avoid any
i ncreased chance of deconpression sickness.

Ri sk to Foetus

A final concern of wonmen divers is the possibility of risk tothe foetus due to scuba
di ving during pregnancy. |s there any chance of harnming the foetus due to changes
inthe partial pressure of oxygen (pQ2) or due to nitrogen bubble formati on? Research
has been done on manmal s on t he transf er of gases across the pl acenta. Oxygen transfer
to the foetus across the placenta nmust be rapi d and conti nuous to assure successfu

growt h. There are speci al mechani sns t hat assi st the foetus intransplacental oxygen
exchange:

(1) higher haenopgl obin concentration in the foetal blood, increasing its oxygen
carrying capacity, and
(2) higher affinity for oxygen of the foetal haenogl obin.

Only severe hypoxia in the nother will cause changes in the foetal oxygen content.
The placenta prevents transient fluctuations in foetal blood pQ2.

Scuba di vers, however, nust be concerned with increasing pO2 and the possibility of
subsequent i ncreased pQ2infoetal bl ood. |In experinents ongravidewes, the naternal
arterial oxygen tension was increased by providing 100% oxygen at one atnosphere.
(This pQ2 is equivalent to breathing air at a depth of 132 feet of sea water). There

was only a very snall increase in foetal blood pO2. |n sheep, cow, pig, and pri nmate,
only small changes occurred in foetal blood pQ2 when naternal oxygen intake was
increased. In contrast, an experinment on rats did denonstrate foetal wastage with

hyper bari ¢ oxygen
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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)

* *x * % * * *x *

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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