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Daily Variation in Body Temperature and Heart Rate of Breath-holding
Women Divers ‘Haenyeo’ in Jeju Island
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Abstract : This study investigated 24-hr body temperature and heart rate of women divers, haenyeo. Young and older
non-diving females, who have no experience of swimming in cold sea water, were recruited as control groups. Three
groups participated in a modified routine protocol: ten females in older haenyeo group, eight in young non-diving
female group and eight in older non-diving female group. The fluctuation ranges of the core body temperature were
about 1°C in all groups (Older haenyeo: 36.7~37.8°C, Young non-diving female: 36.7~37.6°C, and Older non-diving
female: 36.8~37.9°C). There were no significant differences in core temperature among groups except for during exer-
cise and the rest period the following morning (P<0.05). No differences were in mean skin temperature among groups
except for the rest period just after cold exposure and exercise (P<0.05). Heart rates in older haenyeo were lower than
those of the two groups for all time intervals (P<0.05). Older haenyeos’ lower heart rate during daily lives, as their
unique trait, may reflect their lifelong practice of swimming under the sea.
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Table 1. Characteristics of Each Group
Group Age Height Weight BSZA BMI2 . Skinfolds
(yr) (m) (kg) (m°) (kg/m°)  thickness (mm)
Older haenyeo (N=10) 70.042.9°  1.56£0.04° 56.1+10.0 1.56+0.13"  23.0+£3.7 44.7+14.6
Young non-diving female (N=8)  22.8+1.8* 1.64+0.06° 59.6+84 1.66+0.13° 22.1+2.6 68.9+14.1°
Older non-diving female (N=8) 73.9+4.9°  1.5240.04* 522481  1.48+0.12*  22.6£3.2 48.6+13.0°

All data were expressed as meantSD. BSA(m?)=Body surface area; BMI=Body mass index; Skinfolds thickness(mm)=Sum of three
skinfolds thickness at the triceps, subscapular, and thigh. Superscripts a or b represent significantly identical groups which were

distinguished by Tukey’s post hoc test (P<0.05)
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Figure 1. Experimental protocol during 24 hours with an example of core body temperature from older non-diving
female group (Subject #21) while engaging in the activities of the study.
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36.7~37.8°C, 20t} Bl&y: 36.7~37.6°C, & W3S :
36.8~37.9°C). B ZFoIA, FH AZlol Hj3)] & A
Zholl H2 AR UERIITE. 24A17F FRFe] HA
AR Al 25 ZF Feldk &fel7b IAThHP=0.641,
Table 2). L&y} 25 A], Al 15 EFAA AF0]
Z7 el S UERNQA(P=0.066), Y A F
2] Bt 20t HlEidE 2 vlsuel] Bisl] f-olskAl
ko AR o JehlATHP=0.026, Table 2). A5
Halco s F29] = Al(P=0.004)Z ALslle 2
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Table 2. Body temperature and heart rate during specific time intervals for each group

Young Older
Variable Stage Older non-diving non-diving P-value
haenyeo female female

Cold exposure in the morning (1lhr) 37.45+0.08  37.41+0.31 37.25+0.14 0.649

Rest in the afternoon (12:30-13:30) 36.93+0.19  37.08£0.35  37.10£0.22 0.476

Exercise in the afternoon (30min) 37.62+0.28%°  37.52+027*°  37.87+0.22° 0.066

Core Rest in the evening (21:00-21:30) 37.35+£0.12 3751026  37.52+£0.35 0.450

temperature

©C) Sleep (4hr) 36.93+0.16  36.73:027  36.86+0.25 0.328
Rest before eating breakfast (06:30-07:00) 36.98+0.16  36.80+0.33 37.17+0.38 0.128

Rest in the morning (08:30-09:00) 37.3140.09°  37.01£020°  37.61£0.55"  0.026

Entire visit (24h) 37.1240.12  37.13:021  37.19+0.13 0.641

Cold exposure in the morning (1hr) 29.84+1.91  28.73£1.04 30.07+1.18 0.170

Rest in the afternoon (12:30-13:30) 33.40+0.64°  33.08£0.79"  34.05:0.71>  0.036

Exercise in the afternoon (30min) 34.39+0.34°  33.61+0.54°  33.78+1.10® 0.068

Mean skin  Rogt in the evening (21:00-21:30) 34.64£034  34.57+0.73  34.35+0.81 0.628

temperature

©C) Sleep (4hr) 34404034  34.48+0.54  34.76+0.69 0.337
Rest before eating breakfast (06:30-07:00) 33.91£0.49  34.15+0.55 34.15+1.08 0.727

Rest in the morning (08:30-09:00) 3423+0.49  34.38+0.34 34.07<1.16 0.698

Entire visit (24h) 34.01£039  33.94+042  34.16+0.52 0.614

Cold exposure in the morning (1hr) 34.9240.66  34.57+0.56 34.92+0.44 0.441

Rest in the afternoon (12:30-13:30) 35.77£0.19  35.75£0.49  36.09+0.37 0.130

Exercise in the afternoon (30min) 36.56+£0.16  36.21+0.34 36.49+0.50 0.160

Z‘;;‘;r‘;zﬁ Rest in the evening (21:00-21:30) 36.44+0.12  3655:031  3643:033  0.674
©C) Sleep (4hr) 36.04+0.22  36.01+036  36.20+0.28 0.401
Rest before eating breakfast (06:30-07:00)  36.00£0.28  36.00£0.32  36.29+0.30 0.164

Rest in the morning (08:30-09:00) 36244020  36.13£0.24*  36.60+029°  0.009

Entire visit (24h) 36.09£0.15  36.02£029  36.22+0.19 0.253

Cold exposure in the morning (1hr) 567 70£11° 65+6% 0.007

Rest in the afternoon (12:30-13:30) 62+9% 75£13° 76£7° 0.016

Exercise in the afternoon (30min) 84420? 91+14® 107+8° 0.023

Heart rate Rest in the evening (21:00-21:30) 70£8° 83+9° 77+6% 0.012
(bpm) Sleep (4hr) 5747 69413 64+4% 0.037
Rest before eating breakfast (06:30-07:00) 608" 74+14° 706 0.044

Rest in the morning (08:30-09:00) 66+8* 76£12% 79£7° 0.036

Entire visit (24h) 63+7° 75+10° 73+3° 0.003

All data were expressed as mean+SD. Superscripts a or b represent significantly identical groups which were distinguished by Tukey’s
post hoc test (P<0.05).

ERNATHP<0.05, 7 373 3IU 33.70+0.69°C, 20t
H8lI 35.03+0.45°C, 3 H)sY 34.66+0.93°C; 21
Q7 2 FAl: 1% s 33.33+0.87°C, 200] B3y
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34.57+1.00°C, 2% RBIaid 34.85+0.76°C;
2 773 3] 33.05+0.64°C, 200 B8] 33.76+1.16°C,

3% HlEly  34.2240.89°C).
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Figure 2. Changes in core and mean skin temperatures.
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Note) All data were expressed as mean+SD. The core temperature at rest on the 1% day (09:30~10:00AM) was used as
the baseline measurement for the calculation of change in core temperature. The asterisk represents significantly identical
groups which were distinguished by Tukey’s post hoc test (P<0.05).
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2477F 9t WS (k) BeAlS Al 2F 7F
23k 2] 7} AATHP=0.253, Table 2). L oA
F2] Alell= 200 BlEfA ] Aol 2 Bl €]
BatAlol vlal] felakA Sekth(P=0.009, Table 2).
old o F24 AlE ALS BE AIRHHS Al
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