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= ABSTRACT=

This study was attempted to investigate Korean women divers’ nutritional status and the
effect of their putting on rubber diving suits on the energy balance.

For these investigations, measurements of nutrients intake, energy intake and energy con-
sumption during diving work were performed.

This study was conducted in summer and winter of 1981.

Nutrition survey was carried out by interviewing each individual and the energy consump-
tion during diving work was calculated from the extra oxygen consumption over the rest-
ing value and the change in mean body temperature in sea water.

The results obtained were summarized as follows :

1) In summer, the divers’ dietary intake were 2454 Kcal for energy, 69g of protein, 16g
of fat, 578mg of calcium, 1lmg of iron, 526 Retinol Equivalent of vitamin A, 1.lmg of thia-
min, 1.3mg of riboflavin, 19mg of niacin and 50mg of ascorbic acid.

These results showed that the intakes of energy, thiamin, riboflavin, niacin and ascorbic
acid were higher than the Korean Recommended Dietary Allowances (RDA). Whereas in
winter, the nutrients intake except iron, riboflavin, and vitamin A were higher than the RDA

2) The energy consumption, measured by oxygen consumption and changes in body heat
content, used in diving work were 260 Kcal per day in summer and 370 Kcal per day in
winter. These values were about 600-700 Kcal per day lower than 1960s’ 1,000 Kcal per day.
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The divers’ energy intake were 2,454 Kcal per day in summer and 2,487 Kcal per day in

winter.

These data were about 550 Kcal per day lower than 1960s’ intake.
Since divers have worn the rubber diving suits, the energy consumption decreased as

compared with the energy consumed while wearing cotton suits. And this seemed to be re-

sulted in decreasing the energy intake.

This result also showed that the balance between energy expenditure and energy intake

were kept.

3) The mean subcutaneous fat thickness of divers and nondivers were 8.85 and 9.03 mm

respectively.

These values were as high as four times as those of 1960s’ .

The total body fat contents wers 25.8 percent in both diver and nondiver groups and

showed an increase as high as twice as compared with 1960s’ values.
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sum of 10 skinfold thickness — 40 mm

20

Body Fat Content( % body wt.)
=0.62 (V/(y-1),0.1)
t}, y = sum of 10 skinfolds ~40 mm
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welq B AP A= Kang 55 o we] =ie} &
343} 7 ‘}7*‘__1 9] Ax}e] AL £F
FARdel a0l oA HE

o2 TARY o F 5] 712}& double Douglas valve 2} <1z %l mouth
oA = A EE Abke] % BA HAE F piece & 53l F7E ZFAAAA TS 25
Table 1. Physical characteristics of subjects
. Height Weight SP/DP*  Heart rate T- oral **
Season  Subjects (cm ) (ke) (mmHg)  (Beay’min ) (T)
Nondivers 154.6 56.4 121.67 63.7 371
(n= 16) +2.1 +2.1 +2.3 2.1 +4.2 +0.1
Summer
Divers 156.0 56.0 115,76 61.1 36.7
(n= 17) +15 +21 +37,20 +2.1 +0.1
Nondivers 154.7 525 111,69 68 36.9
(n= 16) +1.5 +2.1 +2.1/3.0 +2.1 +0.1
Winter
Divers 155.5 54.8 109 74 65 36.9
(n=16) +15 +1.9 42211 +2.3 +0.1
Mean + S.D.
+ SP : systolic pressure (3713 <g})

DP : diastolic pressure (o]<l7]&st)
«x T-oral: #7225
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ZA2x ol sjfes Tele — thermometer & o} + dkel o] feiizwl AR} 19 g AAber
fote] 2AFYT BT AL ARLES 60 %, 2 2,000Kcal ¥r} ggtel 5718 AL e A$
BT BE ST E 40 %2 2Fsh ke o] "B gty 1960de 19 A% Adas
Abgslgl o) 3,000Kcal o} wj 2@ o -5 Lol o b
Tg = 0.6 Ty + 0.4 Ts A AF o] "WAs] F2 dabolth olgy A4e
W, Tp : BT A2 A5 AEF e oz T & Hilsh &
Tr : A} 2% 2= o5& Al deh
Table 2. Average nutrients intake per day
Nutrient Summer Winter
Diver Nondiver Diver Nondiver
Calorie {Kcal) 2,454+395 2,216 +583 2,487 +-478 2,271 + 560
Carbohydrate ( gm ) 506 + 93 431 +123 498 +-114 452 +125
Protein (gm) 69+ 10 67+ 17 74+ 10 64+ 15
Animal 15+ 6 14+ 11 19+ 8 15+ 7
Vegetable 54+ 11 52+ 15 554+ 10 50 + 13
Fat (gm ) 164 6 254 12 22+ 9%** 234+ 11
Calcium (mg ) 578 + 19 567 + 342 733 +181** 715 +168
Iron (mg ) 11+ 3 12+ 5 17+ 7** 16+ 7
Vitamin A (RE.)* 526 +354 467 + 308 394 +280 * 743 + 507
Thiamin (mg ) 1.140.4 1.0+ 0.4 1.140.3 1.14+0.4
Riboflavin (mg ) 1.340.6 1.1+ 0.5 1.140.4 1.140.3
Niacin (mg ) 19+ 5 15+ 5 21+ 8 199+ 7
Ascorbic acid (mg ) 50+ 36 40 + 28 69 + 51 58 + 33
Mean + S.D.

* R. E. = Retinol Equivalent
x* Significantly different(P ¢ 0.05) from the respective value in summer
*+Significantly different(P < 0.05) from the nondiver’s value
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Table 3. The content of calorie- construction

A5 1970 o] F vl Adal ofxbe] Al A1 F
o2 WA wldEgiehe 24 nate o
zgbe}, sl A AR FE SEA g A
e W8 A Wl g7 o Fel 21.7%
W o22.4 %30 Agol A7 25.7% % 23.4% =
A(E 4) ol Al FEzdel Folg Ak glgl
o ofF mT bl A eE ZE4 gy 3}
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Calorie Carbohydrate Protein Fat
Season Subjects Amount % Amount % Amount % Amount %
(Kcal) {gm) (gm) (gm)
Nondivers 2216 100 431 78 67 12 25 10
Summer +583 +123 +17 +12
Divers 2454 100 506 83 69 11 16 6
+395 +93 +10 +6
Nondivers 2271 100 452 80 64 11 23 9
Winter +560 +125 +15 +11
Divers 2487 100 498 80 74 12 22 8
+478 +114 +10 +9
Table 4. Ratio of animal and vegetable protein per total protein
Protein
Season Subjects Animal % Vegetable % Total %
(gm) (gm) (gm)
Nondivers 15 224 52 776 67 100
Summer Divers 15 217 54 783 69 100
. Nondivers 15 234 49 76 .6 64 100 )
Winter Divers 19 257 55 74.3 74 100
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Fig. 1. Cumulative extra O, consumption during diving work.

Each value represents mean of 4 divers + S.E.
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Fig. 2. Cumulative reduction in heat content during diving work.

Each value represents mean of 4 divers + S.E.
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Fig. 3. Cumulative extra energy consumption during diving work.

Each value represents mean of 4 divers -+ S.E.

Table 5. Total energy cost of daily diving work

Year (kinds of suit ) : Season Total working time Total extra energy cost
{min) (Kcal)
1960 Summer 210 1,000
{cotton suits ) Winter 16-32 500-1,000 *
1981 Summer 180 260
(wet suits) Winter 120 370

* Kang 5%
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Table 6. Mean subcutaneous fat thickness and body fat contents

Year Subjects No. Age(Year) Weight (kg ) SFT **(mm) Body fat(% B.W.)
1961* Nondiver 17 33 +2 55 + 1 231 + 0.29 115 +08
Diver 9 42 +3 56 +2 v 224 +0.27 114 +1
1980 Nondiver 39 38.2+1.1 555+ 14 903 +0.54 258 + 0.8
1981 Diver 18 41.4+15 56 + 2 8.85 -+ 0.63 258 +09

* Rennie &%

*x Mean subcutaneous fat thickness
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