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& dHelA Yol FAe, HAY JF, n@F T
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ole] NAYE w ol
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HudEde deld 28 8 @A (styrene
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WEZ AH7} ZAH3, A2 WA o8 ‘83
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A7t A BEas AAAH R Haest g
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H
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(morphology)$l AHEE WA Fue LEe
ol dlolE wlolAayt A FEHA gl thEHx

Zshets A, g, eI,
ARARSHA, A7 5 A4 BAS o)

HRHE BE GEAE AESHLY, 7 oA
geA: @A FEFHUC £3 Ao dxE A
9 BAAd #H AEE 2ov] 943 MEDLINE®]
987 e Fooz FHMN3Yth: Korea/sperm/
volume, density (count, concentration), motility,
morphology, male fertility, semen analysis. &3 ol
A ZAE 3R A RF (oligozoospermia) o] Y
57 A% (azoospermia), 44 7|8 #xE TFT A
£ Aoy, EGFF S40AN BE A
o £2AAE ddeR F£PF A7 EFAAG. E
V3 wga, #AFEY AF B4y
(computer assisted sperm analysis)tt 37 E4]7)
(flow cytometry)2 A=A ME F& AN @+
= EIANZAY. Swan® Ekine Carlsen 59 &
o e BAYMY Wsh Az WHol & EA
A & Heolg AFHA{FTH, ol ALE (B4
o gg)e] g vE Y Ee FHA BAGAA
W Heje] FFE Holx %) B uf
A e 2 A7 FIAE AR gt Al
ol W A WHolst EAEA RS FAs
et

M [
"—,‘\‘-‘l\.

=R & 58A0E (AR 31, AYYUE 51,
$EA 54, FAE 22; Table )& Aoz 3t
=g
=

3k Carlsen

196139l A 1998 Ajojol] LB E 49¥ 9

of AAE FAFe Ao FF&E UHE AL
AAEE o8 JHA gdEE 2AENEH, 37t
g FEL AEAE, ZAMAER, AMRSF, 7HY Y, ¥3E
A, ALY Folth wRIEE FIA Y Fdd
EE Aen, AMEE ZATY FAANHEE
A B, AMEETL FE8S Y9l Yotz 4
ol 7@ Zﬂ°l€ dEAE 7153 A ALY
E ZAEE gl Z2EAEE AHESE
€ ded F %l°“£1°‘ ", €—
dFoMe 9= % FARES Frlste &
E ¥ 7IAE BF ’éiﬂi;}‘:}
LR %%71@% FRY EJEF F ot
Aol AT AgE 31749 EHAAA AAHQEH,
Se ¥ @0l obd A¥ WA AAH o]
2F, BHY WAL HF d¥L=R VS5IHYT
47138 B4, 37749 °‘1-'1L°3W PyT = 2=

A A 5 A=, ’“%ﬂ A3 FL7|7 FHge B
g4 Aoz LM 'I}EW £ d7dMEe 28
717e] qated a7 AANHEQAEA R PHA

b ERARA0 BA,

b8 e Carlsen V0] g A FIsA
NJstank. 19709 PN AdHo] FHd ¢4
S Aoz QAFstgom (fertility status l1=men
with proved fertility), 2071 & BlxA4 ZHgo] gl
A7 FAL dydez dF3HY (fertility status
2=normal men of unknown fertility). Y™ 197}
FHL BUdg F42 MYsdov, Z4 A4aA
& B9 BAE$E fertility status 322 7I{J At
(Table 1).

Table 1. Summaries of semen quality of the collected
papers (reference 21769)

Adfiction Cillection No.of Vb Spamdnsity Motlity Mosphology Mean Abstinerce Fertlity Counting

M oy mm @) GdR) D @ e () sm ood
T B U & 9 %F &S B’ B3 >3 2 T
2 1973 w2 10 215 06 . . pc] . 2 1
3 973 w2 0 198 0.15 . . k-3 . 1 1
4 1977 9% k1 27 202 [ %6 B4 35 1 1
5 iz 9% 20 28 10 65 9% k3 >3 3 1
6 199 9% 15 25 101 n 8 31 >3 2 1
7 1960 19665 151 24 RS “ 8 k3 >3 3 1
8 1981 1980 45 . 8 6.7 . . >4 2 1
9 pi <] 1983 16 32 %7 654 819 05 . 2 1
10 194 1980 2 24 €23 (%} 8 5 >3 3 1
1u 1984 hi <) p.1] . 3 0 [ a3 . 2 1
2 1984 1984 16 . 46 65 5 . . 3 1
13 195 1984 0 218 @9 747 [ p3 . 2 1
4 1986 1985 B 2 69 674 . . . 1 1
15 1987 1986 18 2 6.7 p.1J 3 2 1
16 1987 1986 [ 3 172 67 B9 R6 35 2 1
17 198 1987 10 . . 685 b3 . 2 1
18 1988 1987 k1] . . i . p~3 -3 2 1
19 1988 1963 19 22 %2 638 611 364 3 2 1
2 198 1968 1 327 m1r -2k 3B . 23 1 1
2 1988 1988 3 338 an (¥ B2 . 23 3 1
2 19 1988 10 288 s Am . . . 3 1
3 10 19845 Q7 R W 2 7.8 354 2 1 1
24 190 1988 15 . g .8 “un . 2-3 1 1
3 190 1988 [ |18 KRR 6838 23 3 1
2% 190 1988 17 Al «0s . 3 1
2T 199 1990 67 % 655 . 3 1 1
28 199 19% 4 05 813 . 314 >3 2 1
2 192 1990 10 73 B4 . 25 1 1
0 9N 1991 2 . [:9) . . . 3 2
31 1992 1987 104 %2 @38 611 . >3 3 1
2 193 12 3 . . 1 . . 24 2 2
B 1M 1993 45 i3 684 w3 76.9% . 23 1 1
M v 9% 5 03 @9 649 . . 2 1
3 199 1993 » 658 338 . 5 . 3 1
S 1992 40 H3 89 . 05 25 1 1
37 1M 1992 k.3 04 5 . 1 1
3 19 VR 35 . 714 5 2 2
» 195 199 3 26 1146 648 1 1
49 195 9% 5 i . . 2 1
41 1995 19945 27 8 as . R9 3 1
L 195 19U5 48 73 9 . B . 3 1
4 1996 9% 2 35 &8nB 5009 . . 34 3 2
4“4 19% 199 23 28 %47 4625 . . 34 3 2
45 19% 1995 p.4 43 k= . Pl >3 2 2
46 19% 1995 p.\J B 2 . a1 >3 2 2
47 19%6 1995 45 . . B . . 23 1 1
48 19% 1995 47 32 6.6 66 . . >3 1 3
¥ 196 19905 m 25 . 514 . . >3 3 3
D 1997 1995 p.1} 24 914 663 . 23 >3 1 3
51 1997 1995 .4} 32 576 364 . 28 >3 3 3
52 1997 1995 15 285 1122 %65 . 2R7 27 1 1
53 1997 199%6 %6 %6.13 6531 . . 3 1 2
M 1997 19955 15 24 29 663 . k=3 >3 1 3
55 1997 1955 b3 22 519 . . 23 >3 3 3
5% 198 19%5 121 27 & 92 . 3 . 3 1
57 198 1996 0 33 082 79 %62 B9 23 2 1
58 198 19% b3 26 146 648 1 1
= 1n|

[

- |l
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ged, dRee 477 AW £ S0 A
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d A 8 d Ve B FIHAENN A
A

AR ¥4

FRE ARE ol 43ty AAHQ WIHEHNE &
HE7] 5] a2 ZE o) 8t 4HE H 72 E
AR 734 AAZEE LT d= 2AS A}
FF7t BS AZed o uFge £ g8d Ags
A dis] 7tEXE FUu FHUFE B9 Yx &
B4, 348 ] /X date] SPusaEs By
HES ZAAEEE T3t 73 A=l 19508
W e AR AT. BA BHL 24z #yg
H RS wHg olgadth EFEF wye A
Ad Brte] 47HA d5el g dE9de gAE 7}
A dAyste Rdg Ad3r) Yild Sgusz
dE9 1A NE T H¥2 D (linear model) F
A= AFFLE H/Y 2329 (quadratic model),
AFEH A4AFFE F718 31322 (cubic model)

2 U 4z By 2l AR
(Goodness of fit)& #H7}517] Hete] Zdol wAg
ZRASF  (adjusted coefficient of determinant,

adjusted R° : AHEE EAMHZ Fristdch £
Aol AFeAFol, AAA Wio] JFL M=
Aoz LHW YA FrdIHt 47, 7Y
g, A Bauy 52 2% 7 2dd gy &
AALNE AANSEY. /HdEn 2Auge] A
=%t =& AHBAAE 2o (Spearman FBAL,

2EUES s1dd =-0287, p=0.0290; XAEEs}
7td8 =-0222, p=0.0945; LEIES E2upy
=0.538, p=0.0001;, =AIEES} HAuy  =0496,

p=00001) & F3A B o|53e wsEFH g
(interaction terms)& EFAIZATH

5o g HBLA HH o2 smoothing2 ©]
43 Generalized Additive Model (o]3 GAM)S A}
B89t 8244 smoothinge Md9@dol o
T Atole] BAIE 7€ £ FEFH ofd A
A Az FAsIY Qokd ZT¥(scatter plot)e] ¥
He HEs S+ AoZ 71Eo]| %9 F(weighted
moving average)® ¥4WtEE HegPdn B 4 o
T8 dudast $29F Alole) A Y4B
A ¢+ AL, A¥8H BAES JHA&7 d= A%
o & Atele] #AE sosted A48 o &
2121 gtk Becker$t Berhane” e IEH 71&H
(cutoff points)& Aoz Qs =g EAst:
TAY AFE XA 7] Y8 o) wE (flexible
nonlinear models: smoothing spline)& A}£3}5dc}.
HFHA 7hE 7 29 (weighted additive model)

& e ok
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Semen Quality (weighted for No. of men)
= Bo + S (yvear’ ) + S (age) + D (abstinence
time) + D (fertility status) + D (counting

method)

o714 SE HESFHoR AR d&d5 (4
=9 4d3)9 smoothing TFoln, DE JM¥ES5s
(dummy variable)& 9|v] &t} dlFE9 smoothers
£ 715l FF T (weighted moving averages)d] <
wEel  FHeeolg, B dFdAdEe  wErRF£zHA
smoother2A] Loess (Locally weighted regression
scatter plot smoothing)S Al&3l¥Ed], oy Ayt
stg F HEd] A3FEo] EFsteAE BAF
AY Ee 458 FHE FANY) olde o
GAMOA A& § e #Y9F Rol7] @EoG
PoaReE AR GAMA HFANE A
Loesso] 2% smoothing 2¥< zal: d S-Plus
A ANAE ARG,

A3

Table 2. Temporal variation in SEMINAL VOLUME by
year of publication and year of collecting samples for

various models

Srple(@31) Miipe (-1) Sinpe (31) Miiie? (=19
Mdd ﬁiﬁ B faahe —ER;E [ —'ﬁéﬁig ke —ﬁim B ke
L Yinear Ex Q0 Q0N 155 048 01 A4 Q0¥ aon 184 06H 007 4%
Y B 4 0016 024 Q0K 42 o a47
I Quxketic Qa8 B
¥ o 120 aml a7 aon o o 617
Yor 439 271 Q0% 025 025 228 Q) a8
MGhic ¥of Q20 00K 266 0357 00B 027 Qigl 00 2% ase o7 of
Y 00 25 Q00 02 000 221* 00m 0»
Yoo ToAlly vaigiad regeson siixiting,
 triling fr g, dtnece i - — o ol sl arc ity
st ad coting et
*p<Of

Table 3. Temporal variation in SPERM DENSITY by
year of publication and year of collecting samples for

various models

Sinple (51) Muttipl* (o=08) Sinple (61} Miltiple* (n=38)
Agwied AGsEd AGEd . 2 —

Model = 8 tedw " g tvae " g tvahe = g ~ale
L Linear Ya 002 033 14 0us 00 003 00R 0257 095 003 03 OB

Ear 2163 -L19 STB -147 242 -7 -200t 069
B Quadratic aoe a2 fulse Qo7

Year' 00y 12 WP 149 00 154 037 0

Year 7814 11 454 093 158 0% 26 164
MGhic ¥ OO0 037 125 020 0SB -137 0015 QI3 053 0 087 .71

Yeur' 00 136 a7 134 Qe o0 a0 18
Texes, Tocally waight ihing,
* oxtrelling for a5, ab statw, cunting s betwoen year of study and fetility

Table 4. Temporal variation in SPERM MOTILITY by
year of publication and year of collecting samples for
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various models

Rictin Yer Gllection Yorr
Snple (054 Mitige (0-27) Sngle (054 Mitiple (-27)
Mdd m}id p tvr A?:“d p ~he k?:d p e Ai;d [
I Lincar ¥ 00 QX7 20 Qs QI Q%6 a8 0255 2K+ as6 Q1o a8
¥ 144 208 1 0% 128 220¢ ax a®
1L Qubaic awr 058 am ]
Yo ams 29 Q018 086 Qs 2% Q0 0%
Y 474 10 3B 0% a8 3t 228 00
NG ¥ QR Q1P 15 QS8 QIR Q@ Q1% 005 Q06 04 606 047
Y e 1® ane oo QD 02 Qo -0s
‘@ kst i year of sy ty
s and urting rvthod.
*p<OE
Table 5. Temporal variation in SPERM

MORPHOLOGY by year of publication and year of

collecting samples for various models

Spie (02 Mitge (-1 Sopie (02 Miige (@-12)
R TR R e
Llinw Yor 04B QR 3P* 066 1B 22 0467 060 440~ @127 094 48
e 195 235 204 14 ase6 a7 S04 366
I Qudatic 143 Q851 (519
Yeor Q0% 3% Q08 275 A4 LS QX0 42
Y 870 227 a 00 Z0 e Qge Q04
HGhc Yo 067 QI8 21 004 004 007 057 Q20 210 Q74 Q0P QB
= a3 18 01 Q’ R 18 e 031
Yo Toclly vl regresson sTocing,
+ Corpa i " : I 4]
*p<Q5 = p<Q00L
(] 8
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Figure 1. Four models describing SEMINAL VOLUME
data published between 1961 and 1998 in Korea. (A)
(B) quadratic, (C) cubic,

smooth (Loess).

linear, (D) nonparametric
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Figure 2. Four models describing SPERM DENSITY
data published between 1961 and 1998 in Korea. (A)

linear, (B) quadratic, (C) cubic, (D) nonparametric
smooth (Loess).
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Figure 3. Four models describing SPERM MOTILITY
data published between 1961 and 1998 in Korea. (A)

linear, (B) quadratic,c (C) cubic, (D) nonparametric

smooth (Loess).
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Figure 4, Four models describing SPERM
MORPHOLOGY data published between 1961 and 1998

in Korea. (A) linear, (B) quadratic, (C) cubic, (D)

nonparametric smooth (Loess).
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