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The Effects of Cold Water Diving on the Human Vital Signs

and Coldness Perception
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Abstract

The purpose of this study was to investigate the effects of cold water diving on both vital functions
and coldness perception of the human body. The subjects were aged between 21 and 30 with diving
experience at least three years, and have undergone a minimum of fifty independent dives. During the
experiment the subjects were exposed to an environment five meters below the surface of a diving pool
where the temperature was 11 degrees Celsius. The subjects were tested both with a wetsuit and a drysuit
for a period of 30 minutes, and then vital signs were measured.

Cold perception analysis showed similar differences in both cases. Evaluations measured discomfort, cold,
extremity temperatures and shivering. Our results indicated that subjects wearing wetsuit experienced an
average body temperature decrease of 2.2 degrees Celsius. Subjects wearing drysuits experienced an average
body temperature decrease of 1.3 degrees Celsius. In breathing respiration volume comparison, the subjects
wearing drysuits consumed on average, 3.99 sq. feet less air. The t-tests showed a similar pattern of
p<.05. However, in the cases of blood pressure and pulse comparison, different patterns were noticed on
drysuit and wetsuit subject comparison.

Analysis of temperature awareness tests showed values of .007 for discomfort .005 for cold, .001 for
extremity temperatures and .003 for shivering(p<.05). The results indicate that in cold water diving
temperatures, changes that occur in respiration volume, temperature, and cold perception are exacerbated by
longer exposures and colder temperatures. This study suggests that further research are required to study
harmful effects of cold water diving.

Key words : Cold water diving, Human Vital Signs, Diving, Skin Scuba
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<Table 1> Physical characteristics of the subjects

(N=7)
age height(cm) weight(kg)
A 29.3 188 88
B 29.1 167 64
C 27.2 176 70
D 23.9 168 65
E 23.5 175 68
F 22.6 170 70
G 21.2 182 76
average 2524324 175.14+7.71 71.5748.24
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<Table 2> Changes in signs of body vitality before and after diving depending on the type of wetsuit

Wetsuit type  before diving Agter diving f P-value
temperature (C) wet 36.48 (0.504) 34.27 (0.394) 221 .000
dry 36.41 (0.463) 35.10 (0.522)* 1.31 .000
pulse (beats/min) wet 63.57 (12.28) 65.71 (13.74) -2.14 .980
dry 71.71 (6.62) 66.00 (6.65) 5.71 733
Systolic blood pressure (mmHg) wet 128.85 (8.19)  144.85 (11.69) -16.00 .022
dry 13242 (7.13)  136.85 (10.88)  -4.42 .823
Diastolic blood pressure (mmnHg) wet 82.00 (8.79) 85.57 (21.51) -3.57 958
dry 83.28 (8.26) 83.00 (10.01) 28 1.000
Volume of breath (ft*) wet - 19.95 (4.6) - -
dry - 15.96 (4.6)* - -

average(+Standard Deviation)
*P<0.05

- 1066 -



2 e oX

tlo 1> ol

* 3.99 S

& Ay 7 439
= gt zpolzt
(p<.05). T3+ 303} F
357412772 71E389la

6.14£0.89%2 714

g Fepell =4

& Aol7} gl

I
d

o

¥ o o o
oy ook g

—

40 30 % i oMropx
il

rO .;l
1
~ I'ﬂ

Tl

—

o
A
S
W

% 9 %9 elAlzof ojxls &1}

= 342411307 7|25 3 A AR
T 6571278 1A FEiE g § g A H
T 3.14 FA FUHES tests: AAlE A T

o

F99 Ael F9 ANEE FoF Aolvh 9l

© AoE YEFLTHp<.05).

w24 ZrEy A4 FrEsS A8 § ArE
Asgete] 4 7 £ FHl dist A s 3
T 1584 T 54 A5 Ay 642162
2 715l A2 FrRe] A 7.28+L11E
A2 5 A8 5 e Al Bt 128 A4 3

ZFE QAT testE AAS A T FF O @l
£ F9 A EE fo Afo|7t Qe Aew
eI tHp<.05). 3 30833 §F 524 A5
o] A= 34241397 7] =3}

A= 57141252 A4 &
Bt 228 E=A F7HEAT ttestE
TR gl £ F9] A EE F
o]7} = Ao & LEFRTHp<.05).

F2 ZrEn A4 ArEsS A8 § ArE
Asete] F 7 o] F9ol dist A EE
T 154 & FA A5Ee Ane 6.14£2.54
2 715800 A4 A& Ay 9+057%
A FeE 2 &

5

7HE QI ttestE AAISH A3t T F
ko] 9] JIATE fo%
YERSthHp<.05). 3 30833 3 &
o] Au}E= 3.8541.95% 7=
A= 7711385 712 &5
i 385 =4 FIHEAT) ttestS
T HHY Fgel e F9] AAEE Fo
o|7} = Ao e THp<.05).
2 ZrEn A4 FdrEs A8 =,
Aegste] 34 F "ol tigh 39 AX % 157
T F2 Ao Ay 54202572 7]
QL 124 JFE] A 9.14£1.06 0.2 714
5 T A A H 371 =4 Foky
Aot ttestE A Ay} 7 FF Ao d
o

Boll That 39 ANEE K Ao G A

e

|

rir



2

Hor

=}

L ZIAI - ZEAlE

=

<Table 3> Changes in the awareness of cold depending on the type of wetsuit

15 minutes past 30 minutes past

Discomfort during diving wet 5.42 (2.22) 3.57 (1.27)
dry 8.00 (0.57) 6.14 (0.89)

t -3.05 -3.95

P-value .022 .007
Cold during diving wet 4.71 (1.6) 3.42 (1.27)
dry 8.28 (0.48) 6.57 (1.13)

t -6.76 -4.26

P-value .001 .005
The cold of the diving hand wet 6.00 (2.16) 3.42 (1.39)
dry 7.28 (1.11) 5.71 (1.25)

t -2.46 -6.35

P-value .049 .001
Cold of foot during diving wet 6.14 (2.54) 3.85 (1.95)
dry 9 (0.57) 7.71 (1.38)

t -3.33 -6.48

P-value .016 .001
Trembling during diving wet 5.42 (2.57) 9.14 (1.06)
dry 2.85 (1.21) 7.42 (2.22)

t -3.83 -4.701

P-value .009 .003

average(+Standard Deviation)
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