91

Incidence, Prevalence, and Prevenlion of Diving Related disease
of Diving Fishermen and Breath-hold Divers in Korea

2006. 12

SELMAZI DA

LT

0014649

-a-].] GG]: ,f;:. AR .,!?_

L5



g

Ao AR AEFU.

J

™
¢+

"

—r

0

2006 W 12

E

Tor

in

Bo

‘mo
)

B

&
N

Np

i
ron

o

o

o






. xﬂ

£
C R 3
Gl o "
2 F o
A o oo g ”m
—_— L ~
Mo m & ] = 5o SR
R ol % on M ﬁw T X
W 5 El a 3
A N X = B o -~ = o
N ol = o e up o =T T
L_l i - =0 il oy - o ,
~ :.L E —~
é#ﬂ@ 4 i ﬂwﬂéz
o oo o M N * H e 8 3 mﬁo X
O ~—
Eaémmﬂ%% = MM%%%IEM
HT dﬂ —_ 1_,_A|O o ‘_@J o Eﬁl Wr\ ﬂr_m ° OL W L
A o 0 o i ~ ) SR Ho 3o <0 ey o4 N
e o o % < X ~ . wm of
KH -+ . Nfo A]E NI _ M XA my I, 00 do T o o
ol Y o = T oK A gy Am &,_ O Hr S
Y OT AT 4 EL ~ —_— ‘_WE —_ — 0 OW D_.E \_ﬂ/v U;.A
mR T el —_ iy o oK = = I " N
xn 2 X ) o o o i o
= + " ~ > o5 B3 0 ~ =y z
o © O 53 m_m o ﬂrm * T . - MM < %o o 7O o
@%;@A%%qguq wo%g@ﬁgg
o] o o L X o o o = KP = = No X
I o %! 3 - { W . GG S ki
%%ﬂ 5 _,oayq = gﬁyﬂﬂ
— A To o = wjr ) H al ‘_Aﬂmo oy B ‘)Aly T H ,_Eu -
K - o MU ih T ol o = F = S Nk o < N I
- E NA OM AT _ =] EE ~ ﬂAI oF < © ;Loﬁ _zT EE o ‘H|o
G o ° o e R e a- o -+ " R Njo - " T
Hr A o ol X oy = ok m X AL mlnﬂ - M ’
= MrT A ) 3 S ‘_w HT, of o [ N,.m ~R L.T MM
o il 5 T o 2 [y B KA o~ il o " a o 05 oy
i o F o W o T [N 4w o = = i
—_ B A iy ~H s = X © KH ~ = o 2o
B- T 2 oF e oy X ) Lra oF o (e ) N o K i
p Y o k3 oy ) o 5 T W o o . T = i
H. < 8] M JJJ o7 ofp = ‘Hlo m° HH A]L o - i T m_.T
A =0 R = o { T %! ~ X - — ol _1L ron KH
o Ll X = = o F = o i - R 3 X oy
< o s o X S 5K “n ol - =
i N v ) o KH =y ™ 0 0 ™
- ﬂ@%@ﬂ do qﬂmzobaﬂ
o m iy o B U ™ = Gl <° o N (2 1% M
5o g e 3 i 8 - T A M n ;
e o wOX = < X -~ HE x BN p
Y X " o~ 5 < KM £}
i B B 5 w * T o w
o} T ml ) - ,Mm il a _
=5 v LR b o
4 e i ey
ol G ,le ~ e o B2
= ik AN ) .
o TI To i
< - N
A
OME



R

A

pal
=

T AL 46242 Ao

E

Dy

’

A}

o] 80.6%<1 158 o] 404 o]

a2
B

v.

o o N = W T B 9
Iy ' s % oY J) o= ,
o 3o ~ o o =0 T .
Low X F O gy AN Dowm w2y o I BT
vAO = — ZA OL Uﬁl Z..* OL ~o —_ —_— jint
AR mw N + 7T T o o= o o r = X F R L
Nooxe oM T R N TN _ el (- = X /m, 5 Mo ol
_ _ o._e :L E N o o .co b w S ¢ lo JiJ 53 Eo
T s W = oo < I L I 2R s B H
R aEFTEE T G S S 5o
1 = B — S r3 = : T
i _MW_ = = N F g PR o — = o N g %0 P _Um
- 2 IR T T TR ] S S A
S . S AR S8 F el wm®w e EUE
N < ~ T " Ty M o IS " o N A o
PR Ryt e f S N I -]
~ A ~ o 2 ~n o X il D vz -~ N j—
sirszElizee geCog7 FEeoRisE
~ I N TR i L E
Wom Ty T X By ¢ Az 3w 5 I p oz =T LR
ol T = e (5 Ao o m ok om T )
ﬁﬂ%%%@%%@ﬂ% ST oo P ﬂ%ﬁﬂﬁ&ﬂmﬁ
¥ ™ %o ™ ST N — o i o oA R o o N
aewa?x}%%#iowx o o 5 = ﬂ}HT1A§mJ$
_ o N of ~R B X R v ° N o N © i T 3 XB
N 00 o c . = = ol X W Nroow T o Xl ) =) o)
No . g oR XE W R = O R < Cal= = o °
B ) AO T 5 J)AIL ‘U| — Ho ™ Om‘o o} ~n o o o OME o)
. —_ X . o o o Ao - Cl N ~ or X 0 EE
N o 0 ﬂArO —_ = _ LOL = ,murM o oH o} ~n \nw_A!L EE n _:f <0 ﬂvm_v T HT H;l
T o oa GO T RO R B T X o SO AR
Mﬂl HT_ JH OE M/j H_I ‘NE N I 4_Ol JH JH :'L .Wrﬁ_u ﬁl ‘OI @V ‘Mﬂ 17_.D 1XrU AT
o — B 70 _ X" . - X
e O _mm g o T & & T i UW Moo ® Y M = M.m T B = A
° ol B4 o0 N T = o a =N 7 NS KT e Mu_.m © o T % o
o S ] R s Z T o > A )
B Mﬁﬂﬂw@gaad%w% O B
e A S I A R L T TR T om W _ B F B
o oF %o W ol X 3o X 8 = oo o o N OF - = T X my
Q?ﬂﬂm@ﬂ1&@ﬂ%wmwf%y% < GWM%%%LH
O 7 " e o I” R < o S oo Yoy TOT °
LR T g e T 2T R L A
ﬂu%ﬂnéﬁf,mnwgma%moﬂl%7%xl e n Y n O
W - B T o M w B R 9 T o T
T dooFT NV owmom oo N = A= SRR IAS I - -y
Ty  RERE LRI RE LSO TR S I
®OH T N ﬁoﬂmmoollmwcmozxﬂoo.ﬁﬂ
jons oR oX ,:OrH = o 1_._A|o % = 1



ol
o

gLz

°] .9%= F5 Al
A Ad o]

=2
i

3w ut
A]

9]
T

o
H

il kel A 71

9]

>

kel 47.4%¢l H]
o

o

1
T

o]

2l
1

Nore] 69.2969F A

o2 UEsT

)5
o °©

3l ek 60.0%¢ll ]

o] 37.2% =M

SIEER RS P R

o] 72.7%, A

&3l

e
K

min

of A7FFAW7E gl7] el

].

o]
paA

ol

oy, &

o
st

A
S|

)

o
pal

opc

o

= =

Aoz ALY

o] 84%7} FNE

=

U=

0

QFoT
0% Y of

o %

oA 7Hg ol

=

AT EY EEAY

IS

el qtell A 7 okt
V.

[€)

—_
fite)

~
B

o

il

—~
fIfe)

A 7HeE A 9]

1
T

ol

A
=

Fo] B A]

o] wl g ot upebA

of mAld] A7HgA



3= ==

a7y F2 TRA|

)

4

el
il

o ny

=
=



SUMMARY

Diving-related diseases including decompression sickness (DCS), barotrauma,
musculoskeletal disease, neurological disorder, and diving accidents are important
occupational health problems in professional diving. Diving fishermen and
traditional breath-hold divers who regularly dive off of three of Korea's coasts
face serious occupational hazards. We reviewed the medical records of 196
diving fishermen and 138 traditional breath-hold divers by interviewing and
mailing questionnaires in 2006 in order to investigate the diving patterns,
incidence of diving-related diseases, and contributing factors among Korean
divers.

According to the recompression therapy records of diving fishermen working
in the Yeosu-si area in 2004 and 2005, the average age of divers is getting
higher, and the average depth at which these divers dive is getting deeper. The
divers did not undergo appropriate medical care or treatment for diving-related
diseases or disorders. The sense of safety among divers has not improved over
the years.

The mean age of the divers was 46.2 years, ranging from 24 to 69 years, and
50.2% of these divers were high school graduates. The mean duration of
employment as a diver was 18.1 years, ranging from 05 to 43.0 years. The
majority of these divers (80.6%) have been fishery diving since the 1980s. It
was found that 79.6% of divers were using the hookah system, 3.6% used a
helmet system, and only 6.1% used SCUBA. Approximately 68.4% of the divers
learned their diving skills from other divers. The peak diving season was from
February to April and the mean number of working days was 18.7 days per
month during the peak season.

On the average, the divers dived 5-6 times a day, ranging from 2 to 10 times
a day. The average dive lasted approximately 74.7 minutes, ranging from 30 to
120 minutes, was at a depth of 20 m or 30 m, and had 10-30 minute intervals
of surface time. Most divers ascended slowly in order to carry out a
decompression stop, however, the decompression profile used was not based on
any scientific knowledge except for the divers’ own experiences. It appeared that
each diving system had slightly different diving patterns and only 12.296 of
divers were strictly obeying the decompression profile. It was found that 184
(93.9%) of fishery divers have experienced a dangerous blow up.

There were 166 (84.7%) divers that suffered from DCS during the past year
and 58.4% of divers were given recompression therapy at a medical facility

during their employment as a diving fisherman. Among the three coasts, the

-7 -



recompression therapy experience rate of divers at the east coast was lower
than divers of the other coasts. This is because there is no recompression
chamber located on the east coast.

Skin and musculoskeletal complaints were the common symptoms of DCS, and
20.4% of divers experienced a voiding difficulty. Old age, long duration of work,
diving time, diving depth, repetitive diving, and blow up were all contributing
factors to DCS. It was found that most diving patterns exceeded the no
decompression limit and did not use the standard decompression table. This
suggests that most of the divers are at a high risk of developing diving-related
diseases with prolonged dives and lengthy repetitive diving at great depths.

The mean age of the breath—hold divers was 60.8 years, ranging from 42 to
82 years, and 60.9% of these divers were elementary school graduates. The
mean duration of employment as a breath-hold diver was 32.0 years and ranged
from 9 to 45 years. Most of these divers began breath—hold diving in their teens
or twenties, and 33.3% of these divers worked throughout the year.

On the average, the breath—-hold divers dived for 6.8 hours, ranging from 3 to
10 hours a day with 1-2 minutes of diving time within a depth of 10 m.
Analgesics were taken always or very often before diving by 116 (84.0%) of the
breath-hold divers for headaches and by 65 (47.1%) of the breath-hold divers
for arthralgia.

Considering the diving patterns and economic aspect of professional diving,
the incidence of DCS among diving fishermen in Korea will not decrease in the
near future. These findings suggest that the most important and urgent measure
to be taken in order to alleviate the medical problems experienced by divers is
the establishment of a medical institute equipped with a recompression chamber,
especially on the east coast. Pohang-si would be a suitable location for our
purpose considering the number of divers and traffic on the east coast.

The periodical health surveillance of divers and the health and safety
education of divers are also important measures to be taken in order to reduce

the risk of diving-related diseases in the population of diving fishermen.

Key words: Diver, Diving-related disease
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) ) o firs .
(feet) time(min) stop(min's) 50 40 30 20 10 ascent(min:s) group
20 - - - - - 0 1.50 ()
25 1:40 - - - - 3 450 H
30 1:40 - - - - 7 8.50 ]
40 1:30 - - - 21 24.50 L
110 50 1:30 - - - 26 35.50 M
60 1:20 - - - 18 36 55.50 N
70 1:20 - - 1 23 48 73.50 O
80 1:20 - - 17 23 57 88.50 Z
90 1:20 - - 12 30 64 107.50 Z
100 1:20 - - 15 37 72 125.50 Z
15 - - - - - 0 2:00 (%)
20 1:50 - - - - 1 4:00 H
25 1:50 - - - - 4 8:00 I
30 1:50 - - - - 10 16:00 ]
40 1:40 - - - 3 18 32:00 L
120 50 1:40 - - - 10 25 48:00 N
60 1:30 - - 2 21 37 71:00 O
70 1:30 - - 9 23 52 89:00 0]
80 1:30 - - 15 24 61 107:00 Z
90 1:30 - - 19 3 72 132:00 Z
100 1:30 - - 23 45 &0 150:00 Z
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- 29 1(1.7) 1(0.9) 0(-) 2(1.1)
30 - 34 4(6.7) 10(8.8) 0(-) 14(7.1)
35 - 39 2(3.3) 15(13.2) 5(22.7) 22(11.2)
40 - 44 7(11.7) 35(30.7) 6(27.3) 48(24.5)
45 - 49 8(13.3) 31(27.1) 9(40.9) 48(24.5)
50 - 37(62.3) 22(19.3) 2(9.1) 62(31.6)
Hy+E=AA 51.43+10.2 43.93+6.5 43.91+4.2 46.22+8.4
H 24 ~ 69 29 ~ 63 37 ~ 51 24 ~ 69
steeE
-t 0(-) 0(-) 1(4.5) 1(0.5)
ES 18(30.0) 8(7.0) 0(-) 26(14.0)
ToE 24(40.0) 32(28.1) 3(13.6) 59(30.0)
alsE 17(28.3) 66(57.9) 16(72.7) 99(50.2)
A& o] 1(1.7) 8(7.0) 2(9.2) 11(5.3)
A 60(100.0) 114(100.0) 22(100.0) 196(100.0)
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2. AR AAAY, AP L a55E
Aol AN E St A AFE A AFRLI 567%S AA L e
o deetal Mok s AlokE AR 47 86.0%, 81.8%E ES H &S
UERH A THp<0.01). Al A9 2% Add @92 Aksta dgom 25572 53
okl A% 12000+ o stell Al 55.0%, WaEehe 1,300~25007H m kel A 43.99%,
Aafete] 9= 2500~35009H TlEkel A 682%E EL W &S UEoH Al
Aol A ol Aols B ATHP<0.01)(E 4-6).
F 4-6. FEEo AN, AYNE D 255F
A 9], A7) 7k A
ERES=E " 5o gt SER i
~] 9 AT A e 34(56.7) 13(11.4) 0(-) 47(24.0)
ATt Alekd AR 17(28.3) 98(86.0) 18(81.8) 133(67.8)
T 9(15.0) 3(2.6) 2(18.2) 16(8.2)
Al k7] 7F dd 11(22.0) 80(72.1) 6(54.5) 97(56.4)
T4 3(6.0) 6(5.4) 1(9.1) 10(5.8)
IR 1(2.0) 0(-) 0(-) 1((0.6)
] 35(70.0) 25(22.5) 4(36.4) 64(37.2)
257N - 1,200 33(55.0) 7(6.1) 2(9.1) 42(21.4)
1,300 - 2,500 15(25.0) 50(43.9) 209.1) 67(34.2)
2,500 - 3,500 3(5.0) 38(33.3) 15(68.2) 56(28.6)
3,500 - 6,000 6(10.0) 18(15.8) 3(13.6) 27(13.8)
T 3(5.0) 1(0.9) 0-) 4(2.0)
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ST
it

A7) 7+e 10.070€ o] 9l uk(

g (%)

il

3r

N

oy
N
~

B

A sfer

o>

3

Ho

n4)

2(1.0)

0(-)

2(1.8)

0(-)

4(2.0)

1(4.5)

0(-)

3(5.0)

23(11.7)

15(13.2) 4(18.2)

4(6.7)

53(27.2)

37(32.4) 11(50.0)

5(8.3)

10 - 11

27(23.7) 6(27.3) 71(36.2)

38(63.3)

43(21.9)

33(28.9) 0(=)

10(16.7)

oo

oo

B

10.3£2.1 10.0£1.6 10.5£2.0

11.1£2.0

1~12

6~12

1~12

4~12

196(100.0)

114(100.0) 22(100.0)

60(100.0)

A
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4. FFFE9 ZEAd AFAI7] 2 A
Salote] A9 ZAEAY AlF A7) 80t 35.0% = 7 wekar draf oty A
ot Z}7F 54.49%, 68.2% % 0ol 7} wWo] B ¥F A AT}
AAAHL gRrEo] 15 ol AHS A3 A, FFEAYS A2 AF
3 AdAs AR fgastE FAE AIATHE 4-8)
H 48 FFFE] A AFAY] 2 A (%)
PE
2 T ey Sael Aaer A
A7) 7)
70 o] A 7(11.7) 0(-) 0(-) 7(3.6)
700 o 10(16.7) 7(6.1) 0(-) 17(8.7)
80 o 21(35.0) 62(54.4) 15(68.2) 98(50.0)
901 o 14(23.3) 40(35.1) 6(27.3) 60(30.6)
2000t} o] % 8(13.3) 5(4.4) 1(4.5) 14(7.1)
2474 (d)
-4 3(5.0) 0(-) 0(-) 3(1.5)
5-09 8(13.3) 20(17.5) 1(4.6) 29(14.8)
10 - 14 6(10.0) 16(14.0) 4(18.2) 26(13.3)
15 - 19 12(20.0) 25(21.9) 7(31.8) 44(22.4)
20 - 24 5(8.3) 33(28.9) 5(22.7) 45(23.0)
25 - 22(36.7) 16(14.0) 5(22.7) 43(21.9)
T 4(6.7) 2(1.7) 0(-) 6(3.1)
A+ EFEAZ 19844115  10.30+2.0 186458  18.12+85
LK 0.5~43.0 5.0~33.0 65~260  05~43.0
) 60(100.0)  114(100.0)  22(100.0)  196(100.0)
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7Y7y 68.4%, 45.5% = 7FE Bol &

g (%)

A

ﬁo
)i
Am

o7
o
_—

o7

6

!

o7

o

Ho

35(17.9)

25(21.9) 8(36.4)

2(3.3)

23(11.7)

3(13.6)

8(7.0)

2(1.0)

0(-)

2(1.8)

0(=)

o

e
fohd

NI

134(68.4)

46(76.7) 78(68.4) 10(45.5)

(2 ul)

s
ﬁo
XO
B

b

2(1.0)

1(4.5)

1(0.9)

0(-)

196(100.0)

114(100.0) 22(100.0)

60(100.0)
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rlo
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o
o
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2
(o]
H
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ol
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S (%)
SER 1 i
3%l sl ot A9l <k
=7k 44(73.3) 93(81.6) 19(86.4) 156(79.6)
24 7(11.7) 5(4.4) 0(-) 12(6.1)
F7F & =54 6(10.0) 12(10.5) 3(13.6) 21(10.7)
Al (F) 3(5.0) 4(35) 0(-) 7(3.6)
A 60(100.0) 114(100.0) 22(100.0) 196(100.0)
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17+ 14.259 0]

[e)
=

22!

45 5,9, 1044

9l

Bt
4-11).

g (%)

?;sj]—

EEE!

g
NI

o] B2 A17(4)

2413

38

81

114

98

14

143

91

46

104

10

41

53

87

16

20

51

63

15

47

10

11

10

25

18

32

17

13

10

41

34

11

79

72

12

Yl
o
-
o
oy
NI

0(-) 10(5.1)
24(12.2)

0(-)

10(16.7)

2(1.8) 0(-)

12(10.5)

22(36.7)

10 - 14

23(11.7)

7(31.8)

4(6.6)
19(31.7)

15 - 19

105(53.6)
34(17.4)

10(45.5)

76(66.7)

20 -

24(21.0)) 5(22.7)

5(8.3)

Bo

oo

il

21.23+3.0 19.29+3.2 18.66+5.4

14.25+6.2

13~28 16~24 8~31

8~31
60(100.0)

22(100.0) 196(100.0)

114(100.0)

?;sj]—
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197+ 12.00¢

A5 1, 2, 1290 A

8 (%)

el ok A s 2k

eI

<

A171(4)

Z o
b S

2q) ol

32

16

10

29

16

14

12

58

56

107

96

112

97

114

67

46

75

27

47

10

33

48

11

o4

11

41

12

6(5.3) 1(4.5) 53(27.0)

24(21.0)

45(76.7)

40(20.4)

11(50.0)

5(8.3)

10 - 14

4(18.2) 42(21.4)
0(-)

37(32.5)

1(1.7)

15 - 19

19(9.7)
42(21.5)

17(14.9)

2(3.3)

20 -

30(26.3) 6(27.3)

6(10.0)
6.21+4.3

Bo

oo

il

12.00+£2.6 11.42+5.7

14.65+4.3

()8
)
NE
2
+l
H

el

25

5~21 71~16 2~25
196(100.0)

114(100.0)

2~25
60(100.0)

22(100.0)
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CREAY A F2 AYshs £

Falgte] A9 T2 20 molM As AR

aietat Asiet Al 20 molA AHstes FEFE

e
ol
rlr

okt 30 mol e FAld A =

o] 73.3%= 7%
Zy7y 456%, 501%= 7MW
AR AA ) 1/300 I ATHE 4-13)

1
Batow, o

(%)

&4 ik _

(m) 532 EEEL ) e o

10 ols} 3(5.0) 10(8.8) 0(-) 13(6.6)

20 44(73.3) 52(45.6) 11(50.1) 107(54.6)

30 12(20.0) 48(42.1) 9(40.9) 69(35.2)

40 1(1.7) 4(3.5) 1(4.5) 6(3.1)

50 0(-) 0(-) 1(45) 1(05)
A 60(100.0) 114(100.0) 22(100.0) 196(100.0)
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Zy 7y 41.7%,
slerel A5

£ 4-14. A2 A 18 G FFAY A (%)
A 7F A4 o
() LA e et SR
30 - 39 3(5.0) 2(1.8) 209.1) 7(3.6)
40 - 49 3(5.0) 13(11.5) 1(4.5) 17(8.7)
50 - 89 9(15.0) 8(7.0) 4(18.2) 21(10.7)
60 - 69 8(13.2) 25(21.9) 1(4.5) 34(17.3)
70 - 79 0(-) 16(14.0) 0(-) 16(8.2)
80 - 89 0(-) 16(14.0) 1(4.5) 17(8.7)
90 - 99 25(41.7) 30(26.3) 1(4.5) 56(28.6)
100 - 109 7(11.7) 1(0.9) 5(22.7) 13(6.6)
110 - 119 1(1.7) 0(-) 0(-) 1(0.5)
120 - 4(6.7) 3(2.6) 7(31.8) 14(7.1)
R R R 78.17+24.1 70.75+19.3 85.54+33.6 74.68+23.3
9 30~120 30~120 30~120 30~120
A 60(100.0) 114(100.0) 22(100.0) 196(100.0)
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wotom it A slas 51033
el r e Al =d 5~63]l 4 ZH7} 53.5%, 63.6%= 7Hd wokth w@eiete] 3
5618 ol Aafcte] -5 5553 ATH(E 4-15).

o

3 (%)
i Gl
3 Qb el EE:

0(-) 10.9) 0(-) 1(0.5)
20(33.4) 29(25.4) 4(18.2) 53(27.0)
35(58.3) 61(53.5) 14(63.6) 110(56.1)

5(8.3) 12(10.5) 4(18.2) 21(10.8)

0(-) 11(9.7) 0(-) 11(5.6)

0(-) 0(-) 0(-) 0(-)
510+1.2 561+1.8 555+1.1 544+1.6

3~8 2~10 3~7 2~10
10(16.7) 3(2.6) 3(13.6) 16((8.3)
40(66.7) 76(66.7) 14(63.6) 130(66.3)

7(11.6) 28(24.6) 5(22.8) 40(20.4)
0(-) 6(5.3) 0(-) 6(3.0)
0(-) 1(0.8) 0(-) 1(0.5)
3(5.0) 0(-) 0(-) 3(15)
3.42+1.0 4.25%1.3 3.73t1.0 3.94+1.3

1~6 1~-9 2~5 1-9
13(21.7) 30(26.3) 10(45.5) 53(27.0)
12(20.0) 63(55.3) 10(45.5) 85(43.4)

0(-) 10(8.8) 0(-) 10(5.1)

0(-) 0(-) 0(-) 0(-)

0-) 0(-) 0(-) 0(-)
35(58.3) 11(9.6) 2(9.0) 48(24.5)
2.36x1.0 3.06x1.1 245%1.1 2.86£1.1

1~4 1~-6 1~4 1-6
60(100.0) 114(100.0) 22(100.0) 196(100.0)
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Falete]l Ag HbEA] Al FFAIE Aol o] FAAIZES 10~19%E°] 71.7%= 7t
A Zorom Fajere 10~19%0] 474% = 714 wokth Asiere] A-$ 20~29%

5%=2 7 BT 4-16).

2
N

s B B g (%)

&2 A 7F A1
T(%J &t el ]t Al <t o
10 - 19 43(71.7) 54(47.4) 4(18.2) 101(51.5)
20 - 29 9(15.0) 33(28.9) 10(45.5) 52(26.5)
30 - 39 3(5.0) 14(12.3) 4(18.2) 21(10.7)
40 - 49 1(1.7) 4(3.5) 209.1) 7(3.6)
50 - 59 2(3.3) 4(3.5) 0(-) 6(3.1)
60 - 2(3.3) 5(4.4) 0(-) 7(3.6)
T H 0(-) 0(-) 2(9.0) 2(1.0)

A 60(100.0) 114(100.0) 22(100.0) 196(100.0)

- 99 _



o

=

e ATFel A 683%¢ =& HlE&S WOl

TFAE AZEE olUthel A 509%% = H&

W

o
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B!

0

=

4-17).

UERH AT

S
=

Qb ol A w3 591% 2 = WG

8 (%)

Br

A 8 ¢t

e

o

16(14.0) 3(13.6) 24(12.2)

5(8.3)

Aol we)

shA

Al

W]

58(50.9) 6(27.3) 76(38.8)

12(20.1)

FRE AZHe ofyh

35(30.7) 13(59.1) 89(45.4)

41(68.3)

R

H

o

O

5(4.4) 0(-) 7(3.6)

2(3.3)

114(100.0) 22(100.0) 196(100.0)

60(100.0)
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3(%)
A<
e e 58l o el <t A3l <t o
ZE: ATk 56(93.3) 108(94.7) 20(90.9) 184(93.9)
AR T 4(6.7) 6(5.3) 2(9.1) 12(6.1)
A17] H 1d oW 36(60.0) 50(43.9) 7(31.8) 93(47.4)
19 o] 18(30.0) 47(41.2) 10(45.5) 75(38.3)
) 6(10.0) 17(14.9) 5(22.7) 28(14.3)
A9 FEA A/me 46(76.7) 85(74.6) 16(72.7) 147(75.0)
CRdRErd ity A4(6.7) 11(9.6) 2(9.2) 17(8.7)
AEFFAE 1(1.6) 1(0.9) 0(-) 2(1.0)
T Wt 3(5.0) 2(1.8) 1(4.5) 6(3.0)
71 e 2(3.3) 5(4.4) 0(-) 7(3.6)
] 4(6.7) 10(8.7) 3(13.6) 17(8.7)
gHA 60(100.0) 114(100.0) 22(100.0) 196(100.0)
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Folete] A Ay & AduEAY ATARG Fol UATH7F 20.0%0] L
v dafetat Asfere]l A 27 62.3%, 455%FE 93 zFolE B tH(p<0.01).

FEAY B oAWEH AAGARGH] Qe FFEE FAT 4% 53 ol

3 4-19. A=A 5 oS ATt Ed Y (%)
A<
A 7FFA = T s e T gHA
23 ATt 12(20.0) 71(62.3) 10(45.5) 93(47.4)
Ao 48(80.0) 43(37.7) 12(54.5) 103(52.6)
3] 5(3]/9) -5 8(13.3) 25(21.9) 11(50.0) 44(22.4)
6 - 10 1(1.7) 20(17.5) 0(-) 21(10.7)
11 - 15 0(-) 10(8.8) 0(-) 10(5.1)
16 - 20 0(-) 11(9.6) 0(-) 1166.7)
21 - 25 0(-) 0(-) 0(-) 0(-)
26 - 30 0(-) 3(2.7) 0(-) 3(1.5)
31 - 1(1.7) 3(2.7) 0(-) 4(2.0)
) 50(83.3) 42(36.8) 11(50.0) 103(52.6)
o oAF(BA4T A7l £ 0(-) 32(28.1) 209.1) 34(17.4)
AA & 0(-) 19(16.7) 0(-) 19(9.8)
59 2(3.0) 21(18.4) 0(-) 23(11.8)
Z1 &l aff - - o 8(13.3) 0(-) 0(-) 8(4.2)
HE o 0(-) 0(-) 9(40.9) 9(4.7)
Tzl 1(1.7) 0(-) 0(-) 1(0.6)
] 48(80.0) 42(36.8) 11(50.0) 101(51.5)
A 60(100.0)  114(100.0)  22(100.0)  196(100.0)
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Folete] A A T A5EHAHY AAAEGFol AT 7F 23.3%0] L
W odaf ety Asfere]l A 27 63.2%, 409%FE £-93%F ztolE B A H(p<0.01).

A5 F ARBAY AMGARAGe] A AFRE AN A 53 ol

E 4-20. FAY T A5SA AYAEDE Y (%)
A<
A 7FF A = T s Sael qer FHA
Y AT} 14(23.3) 72(63.2) 9(40.9) 95(48.5)
Aot 46(76.7) 42(36.8) 13(59.1) 101(51.5)
3] 4=(3]/9) -5 9(15.0) 27(23.7) 8(36.4) 44(22.3)
6 - 10 2(3.3) 20(17.5) 1(4.5) 23(11.7)
9 - 10 0(-) 0(-) 0(-) 0(-)
11 - 15 0(-) 12(10.5) 0(-) 12(6.1)
16 - 20 0(-) 1(0.9) 0(-) 1(0.5)
21 - 25 0(-) 1(0.9) 0(-) 1(0.5)
26 - 30 0(-) 0(-) 0(-) 0(-)
31 - 1(1.7) 5(4.4) 0(-) 6(3.3)
] 48(80.0) 48(42.1) 13(59.1) 109(55.6)
T AFGAT FE7ED) 00) 33(28.9) 0(-) 33(17.0)
AA = 0(-) 13(11.4) 0(-) 13(7.0)
59 2(3.5) 21(18.4) 0(-) 23(12.0)
213l & i - 7(13.0) 1(0.9) 0(-) 8(4.1)
Bk 1(2.0) 0(-) 0(-) 1(0.5)
HE o 0(-) 1(0.9) 8(39.0) 9(5.0)
T3 2(3.5) 0(-) 0(-) 2(1.1)
&5 46(78.0) 45(39.5) 13(61.0) 104(53.3)
gHA 60(100.0)  114(100.0)  22(100.0) 196(100.0)
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o
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2(3.3) 6(5.3) 1(4.5) 9(4.5)

3 -4

4(3.5) 1(4.5) 5(2.6)
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10(8.8) 0(-) 15(7.7)
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81(71.0) 18(81.8) 142(72.4)
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salickel A A F A5V Sl UM TE 41.7% e,

0.8%, T7.3%% f-ol@ Aols RATHP<0.01).

2

o
™
WRors F3Azktol 7 BATHEE 4-22).

3 (%)
A <
o) 57k & T gHA
&3l <t s SE R

ZE: AT} 25(41.7) 91(79.8) 17(77.3) 133(67.9)
sl et 35(58.3) 23(20.2) 5(22.7) 63(32.1)
TA & o 4(235) 18(19.8) 1(0.1) 23(14.5)
oly 2 21(76.5) 73(80.2) 16(99.9) 110(85.5)

2] e 4 10 12 26

A i s 5 9 1 15

OF 6 5 0 11

ol 0 0 3 3

T A 7kt 11 28 6 46

A 7kt 3 35 0 38
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50(43.9)
22(35.5)
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Faetel A% AEAY FoAAN=
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Aol & K A tH(p<0.05).
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S Fate] A 375%, et Aol A

7} 37.8%, 1829tk AX W oz AZIAMA 71 BATHE 4-25).
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3 4-25 H 19w AP shAWE SAEE H AXA
A9
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Eon Nl o3l 9 A8 <t
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A Th 28(46.7) 32(28.1) 11(50.0) 71(36.2)
SHAE o 12(37.5) 31(37.8) 2(18.2) 45(36.0)
ol 2. 20(62.5) 51(62.2) 9(81.8) 80(64.0)
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A7 3 45 7 55
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24. H 19 Bt AP SFIA SHAE 2 AHA
saferel A A T SF5VIA SAA Tl UAATE 36.7%H oH, et
I Asfietel A% 242 56.1%, 9.1% % FolF AolE B ATHp<0.01). Y F
SENA Sl AEHHE A walgd Falere 49 A7 27.3%, 32.8% AL
M, Aok AT AAWHo = A7 7HE BATHGE 4-28).
3428 HT 19 T A 2504 A B2 AA
#] o
5E 52 T 3
Faler 8 <t Al <t
K At 22(36.7) 64(56.1) 29.1) 83(44.9)
sl 38(63.3) 50(43.9) 20(90.9) 108(55.1)
T & o 6(27.3) 21(32.8) 0(-) 27(30.7)
ofu & 16(72.7) 43(67.2) 2(100.0) 61(69.3)
2 ) Fer 4 5 0 9
Rl 5 1 0 6
oF= 3 1 0 4
B o9l 0 2 0 2
T A7 9 10 2 21
A7k A 2 40 0 42
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3(13.6)
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1(33.3)
2(66.7)
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gaore] A% A F U F4FPl AU B3%G o, WA

of A&EE A9 FN A 304%, oot Asiete] 4% 47 356%,

333% Ao, AAWH o m= AT 7Y BRATHGE 4-30).

A
A<
W S T A
3l <t i o A8 <t

3% AATH 23(38.3) 45(39.5) 3(13.6) 71(36.2)
ATk 37(61.7) 69(60.5) 19(86.4) 125(63.8)
SHA & o] 7(30.4) 16(35.6) 1(33.3) 24(33.8)
ol 2. 16(69.6) 29(64.4) 2(66.7) 47(66.2)

2 A et 7 7 1 1

T e 1 2 0 3

of = 2 3 0 5

Bo) g 0 11 0 11

FEATY 3 7 0 10

A 7Ft 3 e 2 13 2 17
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& Sl A&HE A Teliky dFelickel A A7 286%, 24.0% % e, A

et gilth AAWFez= AZIHAW Iy 7HE Bokvh(E 4-31).
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A<
o A T A
32t o3 <t A3 <F

2 A Tt 14(23.3) 25(21.9) 1(45) 40(20.4)
ATk 46(76.7) 89(78.1) 21(955)  156(79.6)
TR & o] 4(28.6) 6(24.0) 0(-) 10(25.0)
ol 2. 10(71.4) 19(76.0) 1(100.0) 30(75.0)

A ] Fet 3 7 0 10

T R 2 2 0 4

of= 2 0 0 2

ol 1 3 0 4

T A7kt 5 1 1 7

AN 7Ft 3 1 14 0 15

- 114 -
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A ES Faletel B9 65.0%, HelQt 77.2%, Mt 45.5%<] A
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&3 9 3l < SE R
A e 43(71.7) 104(91.2) 19(86.4) 166(84.7)
A1 7k I 77k = 25(41.7) 91(79.8) 17(77.3) 133(67.9)
o] -1 A 26(43.3) 64(56.1) 6(27.3) 96(49.0)
A= 39(65.0) 89(78.1) 16(72.7) 144(73.5)
SHA = 32(53.5) 82(71.9) 11(50.0) 125(63.8)
A 41(68.3) 103(90.4) 19(86.4) 163(83.2)
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‘W A] ShrPoll A 45.0%, Wafl et Aafere] A9
ol Aol= Qi &9 A5, F
66.7%, 88.6%<] H] &S YEIA o A3

Holal 9l

1

2
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¢}

Cvlgrol el Y A4

A<
A9 55 T . - ey A
4 HkEA] g} 27(45.0) 47(41.2) 9(40.9) 83(42.3)
7H gtk 5(8.3) 23(20.2) 7(31.8) 35(17.9)
kgt 25(41.7) 43(37.7) 6(27.3) 74(37.8)
& 3(5.0) 1(0.9) 0(-) 4(2.0)
T HE=A] g} 0(-) 0(-) 0(-) 0(-)
7HE @t 16(26.7) 12(10.5) 13(59.1) 41(20.9)
ket 40(66.7)  101(88.6) 9(40.9) 150(76.5)
) 4(6.6) 1(0.9) 0(-) 5(2.6)
F 4-38. ghpi-o] winks
A<
v - el Al gt o
A A% 0(-) 11.1) 0(-) 1(0.6)
A % 16(29.2) 33(35.0) 8(61.5) 57(35.2)
o} 5 13(23.6) 31(33.0) 3(23.0) 47(29.0)
Elhis 24(43.6) 28(29.8) 2(15.5) 54(33.3)
Rl R} 2(3.6) 1.1 0(-) 3(1.9)

A A ZF BMI(A A 2x]42) 1851wk AAA 5 BMI 185-23.0; ¥45 BMI 23.0-25.0 1]k

H| R BMI 25.0-30.07| ®F; a2=H] " BMI 30.0 ©]4.
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A ¢
bz o] 4 T Rl
T EEN SRR
R I
zZH it 29(48.3) 68(59.6) 11(50.0) 108(55.1)
Za dagt 30(50.0) 43(37.7) 11(50.0) 84(42.9)
Een/aa el 1(1.7) 3(2.7) 0(-) 4(2.0)
e 9d AT
=4 9= At 54(90.0) 92(80.7) 18(81.8) 164(83.7)
stk 2(3.4) 12(10.5) 0(-) 14(7.1)
AzraE 4 vt 4(6.6) 10(8.8) 4(18.2) 18(9.2)
e 1%
;247 T o 2(3.3) 2(1.8) 1(4.5) 5(2.7)
7HE ok 9(15.0) 34(29.8) 3(13.7) 46(25.3)
A8 gtk 16(26.7) 72(63.2) 18(81.8) 106(54.1)
et 33(55.0) 6(5.2) 0(-) 39(19.9)
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FuYwH EFA, BFAle et AW 22 60.9341, 60.014], 63504 = H]
1

PEE RY 2N £ oldrt dYLe 88%, £

Al 735%, ATFAE= 846%= 7HE wWoew o= HA 76.8%E AHAYUTHE
4-41).
3 4-41 =9 e 54  (9)
=
e e LR 0 AT o
AR A
40 - 44 1(7.0) 4(4.3) 0(-) 5(3.6)
45 - 49 0(-) 5(5.2) 1(3.8) 6(4.3)
50 - 54 2(14.3) 18(18.5) 3(11.5) 23(16.7)
55 - 59 3(21.5) 28(28.7) 6(23.1) 37(26.8)
60 - 64 2(14.3) 14(14.4) 5(19.3) 21(15.2)
65 - 69 4(28.6) 14(14.4) 3(11.5) 21(15.2)
70 - 74 2(14.3) 7(7.2) 5(19.3) 14(10.1)
75 - 0(-) 8(8.3) 3(11.5) 11(8.1)
F+EFAAL 6093485 60.018.8 6350486  60.76+8.8
<) 44~170 42~82 47~178 42~82
ste4E
3t 0(-) 19(19.4) 3(11.5) 22(15.9)
25 12(85.8) 53(54.1) 19(73.1) 84(60.9)
T5E 1(7.1) 21(21.4) 4(15.4) 26(18.8)
15E 1(7.1) 5(5.1) 0(-) 6(4.4)
A< ol 0(-) 0(-) 0(-) 0(-)
A 14(100.0) 98(100.0) 26(100.0)  138(100.0)
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2 AdEe] A 54 8w

AAA B zAbl A FEES 160-169 cm 9ol Hab ARl 64.3%0] 7
FHAE 592%% 7 wgor, AFAL 150-159 cm¥ gl Eabe qAATL
654%2 714 okt BRA 2Abl A GEEe 5059 kg 917t Al 50%% 27
Stal, ESAIE 60-69 kg¥HH7F 54.1%= 7 w3, AFA= 50-59 kg®H 97
538%2 b mekth OAAES] MwE R AE G AAAFA HUs
= 398%, AFAE 238%F AAGATE HME 2AA AAAZ
b A F ulgo] e AA St AAF 0E e Sl e THE 4-42),

a1
~
—_
I
5]
001’

lr

T 4-42 HUES AAH 54 2L vwE 5 (%)
ke
i T R EER 35 o
2% - 149 1(7.1) 0(-) 0(-) 1€0.7)
150 - 159 4(28.6) 39(39.8) 17(65.4) 60(43.5)
160 - 169 9(64.3) 58(59.2) 9(34.6) 76(55.1)
170 - 0(-) 1(1.0) 0(-) 1€0.7)
= A - 49 1(7.1) 3(3.1) 7(26.9) 11(8.0)
50 - 59 7(50.0) 37(37.8) 14(53.8) 58(42.0)
60 - 69 6(42.9) 53(54.1) 4(15.5) 63(45.7)
70 - 0(=) 5(5.0) 1(3.8) 6(4.3)
H] 9 A AT 0(-) 1(1.0) 2(7.7) 3(2.2)
AR A T 8(57.1) 39(39.8) 14(23.8) 61(44.2)
A= 4(28.6) 36(36.7) 8(30.8) 48(34.8)
H| vk 2(14.3) 19(19.4) 2(7.7) 23(16.6)
AR, 0(-) 3(3.1) 0(-) 3(2.2)
A 14(100.0) 98(100.0) 26(100.0) 138(100.0)

AAZF BMI(A A #2=x52) 18579 AAA S BMI 185-23.0; A5 BMI 23.0-25.0 1]k
vk BMI 25.0-30.01] % a=H] " BMI 30.0 ©] 4
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42.9%, 35.7%RA T, AFAE 31409, 41509 AL 7 AL 247 23.1%,
26.9% %= FTAFAYH(GE 4-43).
£ 4-43 U B b AR 8 g (%

'
R T A
Reh=ie EFA 35
A2 7 (A
- 15 0(-) 2(2.0) 8(30.8) 10(7.2)
16 - 25 4(28.6) 21(21.4) 10(38.5) 35(25.4)
26 - 35 8(57.1) 57(58.2) 7(26.9) 72(52.2)
36 - 2(14.3) 18(18.4) 1(3.8) 21(15.2)
Pa+EsdA 30.71£7.5 29.94+6.9 21.3+7.1 28.38+£7.7
H £ 20~45 9~45 14~40 9~45
24789 0d) - 10 0(=) 4(4.1) 0(-) 4(2.9)
11 - 20 2(14.3) 21(21.4) 2(7.7) 25(18.1)
21 - 30 5(35.7) 28(28.6) 4(15.4) 37(26.8)
31 - 40 6(42.9) 35(35.7) 6(23.1) 47(34.1)
41 - 50 1(7.1) 7(7.1) 7(26.9) 15(10.9)
51 - 60 0(-) 3@3.1) 7(26.9) 10(7.2)
W+ H At 31.07+7.4 29.58+10.1 41.58+13.4 31.99+11.5
H 15~42 10~54 20~60 10~60
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¥ 4-44. A E] A7 FA 73

G R i

i) dy EL A 752 w
-3 0(-) 26(26.5) 2(7.7) 28(20.3)

4 -6 0(-) 13(13.3) 14(53.8) 27919.6)

7-9 0(-) 24(24.5) 16(23.1) 30(21.7)

10 - 11 0(-) 6(6.1) 1(3.9) 7(5.1)

ATHF 14(100.0) 29(29.6) 3(11.5) 46(33.3)
A 14(100.0) 98(100.0) 26(100.0) 138(100.0)
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bol A 645% % 7V &
2%, BTN 731% A A=

B Y 71.4%,
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GE T BFAE 447

Al 5-6A17Fe] 52% = 7HE Eokth.

s= W 679413, Aol REd W 50941

2ol g R REG A b
g e EGA B3
Bs o -4 0(-) 9(9.2) 0(-) 9(6.5)
5-6 3(21.4) 28(28.6) 5(19.2) 36(26.1)
7-8 11(78.6) 59(60.2) 19731 89(645)
9 - 10 0(-) 2(2.0) 2(7.7) 42.9)
BareEFAAL 721208 65414 750£10  679+13
ER 6~8 3~10 5~9 3~10
HE o -4 4(28.6) 30(30.6) 6(23.1) 40(29.0)
5-6 10(71.4) 58(59.2) 156577 83(60.1)
7-8 0(-) 10(10.2) 5(19.2) 15(10.9)
9 - 10 0(-) 0(-) 0(-) 0(-)
FexEAL 53611 496+1.2 54611  5.00+12
ER 3~6 2~8 3~7 2~8
Hg o -4 9(64.3) 47(48.0) 13(50.0)  69(50.0)
5-6 5(35.7) 51(52.0) 13(5.0) 69(50.0)
7-8 0(-) 0(-) 0(-) 0(-)
9 - 10 0(-) 0(-) 0(-) 0(-)
P+ EFAA 364612 408:13  415:13 405413
B 2~5 1~6 1~6 1~6
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30 0(-) 25(47.2) 35(31.8) 9(28.1) 69(35.2)
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# 5-3. A, Aol e e X
PARS PN A G AITHGEE) .
(m) -59 60-79 80-99 100~
20 ] 29(64.4) 31(62.0) 42(575) 18(64.3) 120(61.2)
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7 45(100.0) 50(100.0)  73((100.0)  20(100.0)  196(100.0)
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