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Abstract

The prevalence of infertility is in increasing trend among populations in
the industrial countries. The decrement of sperm quality among populations
has been also proved by several researches. One of the evidences has been
associated with environmental hormone. Nonylphenol, one of environmental
hormones possessing weak oestrogenic effect and biological accumulation,
may result in abnormal semen quality.

The reimbursement claim data for medical services obtained from the
National Health Insurance (NHI) program were used to analyze the
prevalence of infertility and the pregnancy rate among infertile women with
medical assistances. In addition, a cross-sectional study was conducted at an
infertile clinic in Middle Taiwan. With IRB approval and informed consented,
100 males were recruited to this study. A questionnaire consisted of
information on socio-demographic characteristics, lifestyle, and dietary
consumption was completed by each participant and a urine specimen was
collected. Urinary nonylphenol level and 8-hydroxydeoxyguanosine were
detected using high performance liquid chromatography and ELISA Kkit,
respectively. The infertility clinic provided the information on sperm quality
examined for the participants.

From 1996 to 2003, 3078 women and 605 men received infertile cares in
a cohort of 200,000 established in the NHI program. The prevalence rate of
infertility in females were higher than that in males (576-681/10° VS.
73-133/10° or). Approximately 80% infertile males and 87% females were in
ages 30 to 39 years. Among infertile persons, 88% males and 779% females

were diagnosed as unspecified origin. Around 47% of 3078 infertile females
became pregnant after medical assistances.

The average urinary nonylphenol level measured for the 100 males

recruited at the infertile clinic was 16.4ug/g creatinine. The average

concentration of urinary nonylphenol was higher in men who used healthy
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food than in men who didn’t use (19.7 vs. 14.2ug/g creatinine, p < 0.05).
Urinary nonylphenol level increased with the increment of consumption of
egg and salad. There was significant association between urinary
nonylphenol level and 8-hydroxydeoxyguanosine. Males with abnormal
sperm concentration have higher urinary nonylphenol level than those with
normal sperm concentration (20.2 vs. 14.0 pg/g creatinine). The odds ratio
of abnormal sperm concentration was 4.31 for men with the urinary
nonylphenol level excess 17.37 pg/g creatinine, compared with men with the
level below 12.15 pg/g creatinine. After adjusting for other variables, the
odds ratio increased slightly to 4.85 (p < 0.05).

Males exposed to nonylphenol may associate with the decrement of
sperm concentration. Males with higher urinary nonylphenol level need to

be investigated on their food consumption in advance.

Keywords: diet, infertility, National Health Insurance, nonylphenol level,

8-hydroxydeoxyguanosine
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T~ FHRERA IS AT
(=) VpepFA
FHRAE 3
wE
1. »-pa** (creatinine, standard solution 10mg/ml, USA)
2. =vwkfk ( picric acid 0.5% saturated, Sigma-Aldrich, USA )
3. Eifi= & 47 ( potassium dihydrogen phosphate, J T -BAKER,
Phillipsburg, NJ, USA )
4. wrpc ( sulfuric acid - 98%, Merck, Germany)

5. & % i*4p0 ( sodium hydroxide, Merck, Germany )

1. %~ kk g3t (spectrophotometer, UV-160A, Shimadzu, Tokyo,

Japan)
2. &g ( shaker bath, Firstek Scientific B603 )
wERE

0. 75N & ¥ 403 %

B~ 100 ml “&4r > A4er TO0ml 2 83K £ 4cr 3 §F V40 3 g S
3t T&31 100 ml -

2 39 @A

P~100ml 45 > 4e > 67ml 2 3+ -k > £ 4~ 0.633g mrdgpedp 2 0.48
ml Fifs > 232> £ 3 100 ml o

o AR A % (10 mg/dl)

T ALt 01g0 223 100 ml - 284 10 RAFHTRA
10mg/dl -

&4
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PR E R R

AP~ 10 mg/dl epepHEREA R 000.5~1.0~1.5~2.0 ml » & 4 »
24+ k 20-1.5~1.0-0.5-0ml R&H3 - HwESMERFRFL 0~
2.5~5~7.5~10 mg/dl » 222 0.5 ml > 4r » 3 ml & Fv 3#H > #§
Lo B 2ml o Ao r 1oml FrREEZ 07O N & F 4 1 mlo
25 'C avkip R 20 A& -

PR ife w0 2

250 pL Feige o o3 g ok 10ml > 2ot 0.5 ml AR AR 0 e x
dml 2 Fv W FE LM PR 2nl o e 1 ml FARRE
0.75 N & % 4 1 ml»>t25°C evkipt#E 20 A 481550 - 4 4

Ay kKRR A E S 5H20nm e
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1 prpe (acetic acid, Fluka, USA)
2 pyppir= (ammonium acetate, Sigma-Aldrich, USA)
3 & 7’ (acetonitrile, Tedia)
4 #mps (hydrochloric acid 37%, Sigma-Aldrich, USA)
5 ¥ & (methanol, Mallinckrodt-Paris Kentucky, USA)
6 B -glucuronidase/arylsulfatase (5.2 U/ml / 2.1U0/ml, Merck,
Germany )
T 2 £ % (4-nonylphenol, NP, 85% p-isomers, Fluka, USA)
]
1. s ( centrifuge, Hitachi 05P-21, Tokyo, Japan)
. RFARTH (electronic, Branson 8200, USA )

. Meg &+ % 4= ( micro-scale, ER-182A, Tokyo, Japan )

. 2@ M ( shaker bath, Firstek Scientific B603 )

. F4pF2~¢ ( Varian 500mg/3ml Bond Elut-PH, Palo Alto, USA )
®E
1. e+ p d2 ~ %% (autosampler, SIL10A, Shimadu, Japan)

Ay & (Supelco 5um Cis 150x4. 6mm)

2
3
4, padgp) 23+ ( pH meter 320, Corning, UK )
5
6

### & (Guard column)
¥ % i P ® (fluorescence detector, RF-10Ax1, Shimadzu, Japan)

Fit (intelligent pump, LC-6A, Shimadzu, Japan)

S O &~ W DD

LB 2 ® (interface)
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T. K A7 5088 (30 & SIS-LAB & 5 A AT % 4L 98 %)

WERY

BRRIAFFHRESRE

Bom 50 ml TRE AT AFR 0.0213 g0 U mBEE I 50 ml v kR
% 362.1 mg/L -

i L

2 ml JEA 5 362. 1 mg/L hT A F s 530 40 ml vial #g¢ 0 4e »
18 ml " ftkko3 » HEAR S 36.21 mg/L k#5837 > £ Uk
7 R AR R @A 5 36.21 mg/L REH RAER > fel Al

B4 Crkfatsa i * o

MR RS R EEMMIRT.T g 50 80 ml DIk - 12 18 N ehpg ik

it AR DL = 5.3 2 %4~ DIk 2 £ 1 100 ml

Foite R A3t A 4700 U AR R R 1 T 0 F 1T B kA A 4T R
(high performance liquid chromatography) i& {7 k& 47 » I ¢ it § &
BRIBTEIRAFFIRR o # 17 H 0™ ¢
1. 2~ 10 mL fije $% & 820 20 mL g3 #g? > s 2 PH = 5.5 -
2. 4o~ Iml 1M fis pR a4l e (PH = 5.3) # 125uL B

-glucuronidase/arylsul fatase (0.65 U/0.26 U) {63532 & -
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(O]

CRIRR R A BT 3T CoRiE Y RE 15 LS o
237 %% zhiﬁi—ff\,,z*iﬂ\ﬁ’xﬁ PH=3 t¢ &% * o

S

. e~ 10mL ® B>t Varian PH B4p 5 2~F kg4 > £ 40~ 3 L
FALEIMFrapicl PH = 3end g3 kA o
6. % 2 4 ek & 40 » Varian PH Bl4p 584 ¢ o
7. 025 ml 2 33 RFEEARFBF 18 > 40~ 3 nl 7§ & FR
(I45F) -
8. #fx g2 7 g%t 1.8 vial 5g@ 48 o
9. ksl e B RTE 2 - kRS ERR 5,84 17.53
52.59 ~ 157.78 ~ 473.33 g/L ¢ » ~ %% 1.8 vial ¥g» F 4 o
10, #-w0 i = Btk A fo— 5 FREEEE N gk R E oh
HPLC # 45 o pdsi » 3£ % 2 773 6+ 20 u L #% & » :& » Supelco 5
pum C18 150x4. 6 mm g 4r® &7 A4 #Hddp s § 7 =fcd &
Gk o5 70030 0 ks 5 1.0 mL/min e
11, fi* ¥R plBp e+ ? T AFp K Tpw AL 280nm - 2
s £ 305 nm e
12, #— kR Eodr ok ok R IFRIE 2 R E MG BiR k4
AR E R A REEES RS Ve R A T RAFRRA o
TFORRBE AT TR LI RAFRIRRIET SR REFRE B ]
o

17



(=z) #HEr
1. M 2 3 RBd s E Y

=
\yz:

%‘J o
0. AR BN Rk R R IR A PR 2 M5 enT B o
3. #4F% %> 37 C CO: incubator & water bath ® » 10 ~ 4% H %

it o

}‘4

4. pRBEFAGE AR ERE VL A MRS IFD S FEP D
§d RAn 4 0 —mE R f R

5. R 2 S HEHAB D 15 nl HARE Y REHRSE X R
W R

6. #HipR &

LE R 3

A% B3 #c(Sperm count) —#k % * & BRI E o 2 2 4o o

iR g 323 2 iR k5K 0 10X > 20X 50X 0 100X 2 & ¢ & 8 % #ff

BoF e g8ul iy »#FE LA EFEH AT Ko L 4o e

B R RERIEL > A RRAFT TAE 10 %0 A8 Ak

B(#F cc~*2F+grt )pE72 w428 20 Y04 H Ak RAREF cc —
RIFHP SR RRE B PR Y L PR R Y u

e 2W & o

HEERREE (nillion/ml )

n=a* 5 *b *x 10000

i

> o
3

IQPB'Q‘:’%@E

a = IPRp TR AL e
b =Rk
10000 = 1 ml (HRE) 2 0.1yl (—*HRLFHFE)2Z " -
I ml = 10001
- HESE A AR (25 )4 15 1)
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N =X e
Po— FAERESRT P EL F Y 0 0 400 B EMERE 3 E 100 &
HEPH7;E B Ed R
. (Mobility) e
LER R
=
BHRREIEE B FREERT L > B2 B EY > FF RS E
-+
1

B 1Y RS

1"""

Y% B E ¥ &3 1% 53] (Morphology ) e
2 ¢ * ;12 Papanicolaou stain ~ Liu’ s stain -~ Giemsa stain »
Diff-Quick stain % ¥ cdrk H A ER M3t F cc—F FF » L&
s 2000 rpm 3o 15-20 4 48 0 A B~SUkdr iT =0 smear ©

R Ited AP HRE L AT o

WHO % s & % MR & F

|. #&%P >20x10° 1/ml

2. I EFR >0 %

3. ¥ MHAIE . H>20 %

19



(=) Fkiz ¥ 8-OHdG 4 +7

AT %Y Yin" £ 8 22 EEd LB S YA 94 (enzyme-linked

immunosorbent assay ’ ELISA) » i * % B OY/S research" = # 2 & i

#) & 8-0HdG 2. commercial ELISA kit > 2 RmI3Z§ 4]# & 4] ELISA ki

iRl 8-0HdG = H & 47 4T

(1) 4 %4 » 50 ul Fkife # & 2« 8-OHdG 1% # 5>+ commercial ELISA kit
e e owell > & @ % 20 well 4e > 50 pl = K3 33 KL imdr4p
it

(2) *#7% well 4 » 50 ul primary Ab (monoclonal Ab specific for
8-OHdG) > 837 Cxr % 1] o

(3) 14250 pl PBS ##% 3 =& -

(4) 4> 100 ul secondary Ab (HRP Chorseradish
peroxidase)-conjugated Ab) > 537 CE& & 1 | & o

(5) 14250 pl PBS 4% 3 =& -

(6)4c~ 100 ul ¢ (3,3 ,5,5 -tetramethylbenzidine) » &k »
EWFET 10O -

(7) prpeg ML ES > 4ex 100 ul ¢ 22 & (IM phosphoric acid) s
¥rnd o FR3IE

(8) 450 nm v % 5 (absorbance) *5 4 4ap |3 = & o

(9) P~ 8-0HdG #=# % 0.5~2~8~20~80 ~ 200 ng/ml ;& & 2 log & &2
ok TR B U AR F T kR o

(10) #75 8-OHdG ik & 3214k & & 2 vope pHk R R 6 & 3R (ug/g

creatinine) o
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Ll R Bffrﬁ_mﬁ% SR E B R AT S

%‘J?J@ﬁéﬁ?? BoAAGYREFENLE S BE ~FEGE - Ep > 27y

Bop SRS PFFSE kR s e B

AEHPE D AN E FEIoAE F o TR E AL Microsoft Office XP

Excel 2003 5 i o %3t~ 470k @ * SAS 8.2 %% o

B o Rt R iAo AFHAREREIT LRI ET R

THIAFEFMNRAEZE BOHG L A A RETT HF

% i gt g * Wilcoxon rank sum test » = i %38 &« 0 F ¢ *

Kruskal-wallis test; /2 & f & 4p B % #c(pearson correlation)#£ 3¢

FTHIAFEFP @ ee E80% ~BMI ~ 8-0HAG ~ # + #cp ~ #HF 3+ F

ANHFERAE G Fap Bl R HERETERNETE 0 A WK

HIBP ~MHFEFA SR FEFEHFLS ST #;ﬁﬁ%iﬁ*% ’
LRI EIAFEPN AABEZ SOHIG HE B AT A ¥R ik

RBEAE  NBESPFEFARAETEIATRFN ARAEERR

o P RBET AR M
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FORLA 4 3
I AP - 8-OHAC £ 7 B ik %5 40 M H4F 3

Av ARAFRIS EAE
B~ 28 PRTEE K

TALR 2 TCR R b

1 FBRB ~ 459 R 7 E Y ‘
M |’
foo~ EY R 1 ITR A o 7 t‘fﬁz“&w?
F e 3
A+ EE R

Ui L S PR TR

IAFHFEP ERBEZ

8-OHdG¥ i 4F 2 ¢
Frite® I A F R kR ~ 8-0HdG
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yr g 2%

-8 RAA2E3pREFFRL

FAEFFTARE A ZoR R TS 1996 & 3] 2000 & 5 3 4o AR E
FE LA 344 A xi4en] 2000 EenE L4 380 4 BEFEFED B
(Table 1, Figure 1) o # Z g 73 B2 1997 &# & L § A 3734 252 &
PRAREREFESERG TP AAREFFEATHT 21999 # % 5 EF 0~
WiE g A 11242 &g 4573 93 £ (Table 2, Figure 2) o %+
PREEEFFE2000# 55 B0F L F A5 681 A ATH F AR S A 1997
#£ > & L g A 27 448 A (Table 3, Figure 3) - ~ 2 #HF > 7 g A ¥
MG 5507 Ak FMAET32 Ak s LR 4770 A =k o hig N & F
P g 3683 £ (7 606 2 > %3077 A) 12 F R J’I‘u’*)cb’*f—' ¢ 3

¥ F
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Table 1 Prevalence of infertility and new-cases reported in National Health

I nsurance cohort in Taiwan from 1996 to 2003

Y ear Population Existing Prevalence New cases
cases
No. Rate* No. Rate*
1996 189999 652 344
1997 192724 675 351 483 252
1998 195050 660 339 443 228
1999 197486 741 375 479 244
2000 200000 760 380 484 243
2001 199978 674 337 386 194
2002 198989 700 352 412 208
2003 193966 640 330 344 178
1996-2003 3683 3031

* Rate in per 10’

per 10° Prevalence of infertility

390 .

380 A~ N\

370 N\

360 R AN N

330
320
310 ,
300

1996 1997 1998 1999 2000 2001 2002 2003

Year

Figure 1: Annual infertility rate (per 100000) identified from claim files
reported in the National Health Insurance cohort in Taiwan from 1996 to

2003
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Table 2 Prevalence of infertility and new-cases reported in National Health
Insurance cohort among malesin Taiwan from 1996 to 2003

Y ear Population Existing Prevalence  New cases
cases
No. Rate* No. Rate*
1996 97236 85 88
1997 98721 79 80 67 68
1998 99916 73 73 59 59
1999 101197 114 112 94 93
2000 102521 96 94 80 78
2001 102517 104 101 85 83
2002 102054 92 90 68 67
2003 98400 88 89 67 68
1996-2003 605 520

* Rate in per 10

per 10° Prevalence of infertility in males
120 /0\
-
\/ \’—’

100 | o

80 T —

60

40

20

0
1996 1997 1998 1999 2000 2001 2002 2003
Year

Figure 2: Annual infertility rate (per 100000) in males identified from
claim files reported in the National Health Insurance cohort in Taiwan from

1996 to 2003
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Table 3 Prevalence of infertility and new-cases reported in National Health I nsurance

cohort among femalesin Taiwan from 1996 to 2003

Y ear Population Existing Prevalence  New cases

cases

No. Rate* No. Rate*
1996 92746 567 612
1997 93986 598 636 416 448
1998 95117 588 618 384 406
1999 96272 627 651 385 404
2000 97462 664 681 404 418
2001 97461 570 585 301 311
2002 96925 608 627 344 358
2003 95487 552 578 2717 291
1996-2003 3078 2511

Rate in per 10

per 10° Prevalence of infertility in females

Z:Z '//////.\\\\\\.//////9//////‘\\\\\\ ////A\\\\
> I

600

550

500
1996 1997 1998 1999 2000 2001 2002 2003

Year

Figure 3: Annual infertility rate (per 100000) in males identified from
claim files reported in the National Health Insurance cohort in Taiwan from

1996 to 2003
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F1996 & 3] 2003 # 47§ LU E F B R T ek Bk @ (F s bl
—E P E)  RBRTINEA T A RS RIS B4 R
PHNEHEMROIE  AABET LG F e I 4 gkﬁglﬁlv?p_
BEFCHUREERCHWAERER T HEEEFRPE Rl F oAy
et GlE® 0 ¥ 88% 0 £ 532 4 5 A e A bR R4
Bt blER 0 N T1% £ 73 2378 4 > Eerix 8 72 R 1E 18% » 566
A o (Table 4)

Table 4 Classification of etiological factor in
infertility identified from claim filesreported in
the National Health Insurance cohort in Taiwan
by sex, 1996-2003
Classification Male Female
Total 605 (16.4%) 3078 (83.6%)
Azoospermia 35 (5.8%)
Oligosper mia 26 (4.3%)
Extratesticular 12 (1.9%)
causes
Unspecified 532 (88.0%)
origin
Anovulation 566 (18.4%)
Tubal origin 80 (2.6%)
Other specified 54 (1.8%)
origin
Unspecified 2378(77.2%)

origin
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i R Y Hnﬂﬁlfz)rp,.c{rr L&Y A 30-34 &
0205 A 0 ARl 2529 R A R A Bca B S 0 R 948 X o F R
BEA o FHAMEARZEY Y ING RBDEFF o B E LA 8]
% 405 A o u:,;rz-rv Lfr R R s THAMT RS J’rs%d ’,g_?grs—r‘» Y f2 R

mEBB AN LA LA TT 2 ALL A - (Table 5)
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Table5 Distribution of infertile cases identified from claim filesreported in the
National Health Insurance cohort in Taiwan by age, district, urbanization and
sex from 1996 through 2003

Male Female Total
Variable N (rate) N (rate) N
605 (75/10°) 3078(402/10°) 3683
Age, years
<20 12 (5/10°) 155 (71/10%) 167
20-24 27 (39/10°) 492 (719/10°) 519
25-29 120 ( 169/10°) 948 ( 1349/10%) 1068
30-34 205 (282/10°) 878 ( 1263/10%) 1083
35-39 135 (193/10°) 373 (554/10°) 508
=40 106 ( 37/10%) 232 (85/10°) 338
Genital disorder
No 386 (63.8%) 112 (3.6%) 498
Yes 219 (36.2%) 2963 (96.4%) 3185
District
North 257 (71/10%) 1399 (399/10°) 1656
Middle 159 (83/10°) 726 (405/10°) 885
South 174 ( 78/10°) 852 (403/10%) 1026
East, Off-shore 11 (54/10°) 69 (381/10°) 80
island
Urbanization
High 317 (77/10°) 1650 (411/10°) 1967
Moderate 214 (75/10°) 1058 (402/10°) 1272
Low 70 ( 70/10%) 338 (359/10°) 408

29



PRESN WS R TR R BTG 0 A AF
?#E%E"’?S"Fi%ﬁ;’*%«“ PRGEBEE G2 EFEL DR F B
i vt S B A AR 0 BB R UIR D ARR RN Pl
BHERE AP35 o A A BT Tt BRBEL P g np g
50358 MEF EALOR{ 4 o BRI H FOH o THER S 30 A RE D
L ARPEE R 95 12(p<0.05) 0 2 f A F L

B AP RNRRG AT REFPOLR - S %;mgﬁ;u L S

RAFBmprer > LI BI R 6 0 2HEFTHFE ELKRF D
Eﬁ’ﬂﬁ%warwﬁn%ﬁ@,ﬁmwm PRIATHTLA
b G BT A EE AT E AR LI AP EF DL & - (Table
6)
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Table6 Oddsratio for infertility with Genital disorder, age, district, and urbanization

Male Female
Crude OR Adjusted OR Crude OR Adjusted OR
(95% CI) (95% CI) (95% CI) (95% CI)
Age
<20 1 1
20-24 10.2 (4.4-24.0) 11.4 (4.9-26.7) 9.7 (8.1-11.7) 3.8 (3.1-4.6)
25-29 54.8 (25.5-117.6)  59.8 (27.8-127.5) 17.9(15.0-21.4) 7.1 (5.9-8.5)
30-34 80.1 (35.6-170.5)  93.9 (44.0-200.3) 19.4 (16.3-23.2) 7.3 (6.2-8.8)
35-39 68.7 (32.2-146.7)  76.0 (35.5-162.4)  12.0 (10.0-14.4) 4.8 (4.0-5.8)
=40 29.0 (13.2-63.7)  31.8(14.4-69.9) 4.3 (3.5-5.4) 1.8 (1.4-2.2)
Genital
disor der
No 1 1
Yes 2.9 (2.5-3.5) 5.8 (4.8-7.1) 35.8 (28.8-44.5)  21.3 (16.9-26.9)
District
East 1 1
North 1.1 (0.6-2.2) 0.8 (0.4-1.6) 1.1 (0.8-1.5) 1.0 (0.7-1.4)
Middle 1.3 (0.7-2.5) 1.0 (0.5-2.1) 1.2 (0.9-1.6) 1.0 (0.7-1.5)
South 1.1 (0.6-2.2) 0.9 (0.4-1.8) 1.2 (0.9-16) 1.1 (0.8-1.6)
Urbanization
Low 1 1
Moderate 1.1 (0.8-1.4) 1.0 (0.7-1.4) 1.2 (1.0-1.3) 1.0 (0.9-1.2)
High 1.1 (0.8-1.4) 1.0 (0.7-1.3) 1.2 (1.0-1.3) 1.1 (0.9-1.2)
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bNESTTARBETE B omeh 3078 b B 5Bs% E S
1487 * > 2 2 AP gipha X33 05 48.3 D6 2 A2 4@ 30

MABRARIHA S B S AR ARSI AL RS W
(Table T)

Table 7 Number of women with successful recovery from infertility and types of
delivery by type of infertility identified from claim filesreported in the National
Health Insurance cohort in Taiwan from 1996 through 2003

Classification of Total  Spontaneous Caesarean Ectopic Total
infertility pregnancy recovery
Rate (%)

Anovulation 566 114 74 9 35

Tubal origin 80 21 15 2 48

Other specified 54 17 14 0 57

origin

Unspecified 2378 649 532 40 51

origin

Total 3078 801 635 51 48
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Fo8. IAFFERRSTAAMEER
FHAGATE -2 RAL KSTRAFATH
b’%”ﬁ%’éi‘ MImEdss 35,9 &k BMI L3235 24,5 Eiﬁf’!f%‘

(BMI>25) 5 ik 36% 5 %+ #2 R A= %“-’J‘Ff HE RSB 95 64% 7 29%
F 10T € I B FH 45 5 (Table 8) 5 39%F 5 & HPR* Fik
G o SR L s 130T R WRY £ 0 48%F [ E BAR
HAB Ty By If & BT ig?i'fffﬁ'/%ig“;_ N AEeHE ¢ 5 5T%
FHAT ?%‘”“f PALE = & ARy 1E 830 T Xy iRiE AUk iR

¥R AThen T BIE R R 3 750 22008 e KA 5 Y 'r‘*dz = 31%;
ForRIE R R PR R T e Bl 0k 26%F 11%0 < F8 4 § LG R R
ARy ff 5 38% T LR HROY M FEHRA IE =AU H L
W Kk 34%2 28%(Table 9) o & @Y g+ » Arg 2 f ~F B 1 Vg
—= 0~ R & pARALT e — A Bl 18% ~ 46% - 36% 5w Rl A
2% ~ 12% ~ 86% ; X 5 20% ~ 59% ~ 21% ; Feg4gp¢ 5 4%~ 10% ~ 86% ; 2
a2t 5 1%~ 42%~ 27% 3 p a2 4w G 32% ~ 38%~30% 5 A ¢ 5 2%~ 30%
68% ; B dFEg a4 5 A%~ 44% ~ 52% ; M HEREE A 5 1T% ~ 61% ~ 22% 5 -5
0%~ 18%~82%; -k % 5 4% ~40%~ 56% ; rerz=% 28%~37%~35%: & & 12% -
32% ~ 56% s 2 F 45 35% ~ 52% ~ 13% (Table 10) -
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AbgAr & CHEGTYRRIBIAFTEPN 2R RO
THIAFEM kB ENRKREZE TS5 16,44 ng/g
creatinine » ## ~BMl &I A ¥pafin® kR TG BF il
(Table 8) o At € A v EH P » KT AZR B M~ T IFRA <] ~
B A 2 TR FERCFER SRS R DI AT

S
Th

7

b

m
¥

FHEFDLE A2 EALY > FIRY BREEY 0 KR ST AFE
ZEBILG R fﬁvf;;t%r‘%-ﬁ(l& Tl v.s 14. 24 1 g/g creatinine) »
7R ¥F LR (pvalue=0.05) - THIR* B ~ 5 R EHY IR -~ 7 ”f
£ A gt 2

¥
ZAPNEF RBCKEEF CIAFEABE T AR F DL
(Table 9) 5 frikehI A F P 7 B fodd 7 cndp M 12 1% A 2 foat # 1
Aehz 2GR ARFE o A TFE H AT ApM (Table 9) - 248y >
FFEAATE Ve — X Pt A E B R S — A P M BT A F R
BEoL B (17.93v.s 9.86 1g/g creatinine, p-value=0.03) ; ¥ # >
A AFHPENERY L=k ~E BT Oy — > I AT
Ho4venAB 4 (12.51, 17.18, 24.14 pg/g creatinine) > * 3 & ¥ ih4
B (pvalue=0.01) ; Hisdet g ~ FEp ~ I~ FEUgagE ~ 2 Fp 2 dm
Big A dm s AR AR SNBSS R % el 2 R EEPeD
WA I AFE Y LG EHL B (Table 10) -
¥ oobargt 8-0HdG et g A v B~ 2 RAIRBEHES YR F o
AYR Yo wma kRS 2 H 8-0HdG 7 #B Pk R > 16.7 pg/g
creatinine; J *hiF)y 1f 4 > #rip] 8 9 8-0HdG #7 whiFet B iF 3 14
» ™ 6.1ug/g creatinine » & A ¥ ¥%§ & ¥ L B (p<0.05)(Table
8) AL G YL » FrhEV R AT 8-0HdC ¥ P AR G rhE Y
fg 4 (8.3-10.3 v.s 3.9 wg/g creatinine, p=0.006) ; # v ¥
71> 8-0HdG ~ P Eg x>t vi i eh ¥ 4 (5.6 v.s 9.8-12.0 wg/g
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creatinine, p=0.002) -
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Table 8 Distributions of urinary nonylphenol and 8-hydr oxydeoxyguanosinein

males by socio-demographic characteristics

N=100 NP p-value 8-OHdAG p-value
Mean(SD) Mean(SD)
16.44 (17.4) 8.5(8.4)
Age, years
M ean(SD) 35.9(5.4)
=30 16 16.0 (12.7)  0.93 6.9 (3.0) 0.79
31-35 32 17.5 (19.3) 8.1(5.1)
36-40 29 17.1 (22.2) 8.2 (6.1)
>40 23 14.3 (8.10) 10.6 (15.0)
BMI, kg/m2
M ean(SD) 24.5(3.4)
=25 64 15.2 (14.3)  0.54 8.8 (9.8) 0.77
>25 36 18.5(21.9) 8.0 (5.0)
Education 0.48 0.33
=Senior high 31 24.0 (28.2) 10.9 (13.9)
Vocational 33 11.8(5.6) 8.1(5.5)
school
= College 36 14.4 (9.2) 7.2(5.0)
Working stress 0.91 0.59
Light 25 17.9 (18.4) 7.4 (5.0)
Medium 59 15.1 (12.0) 9.3(10.2)
Heavy 16 18.8 (28.6) 7.6 (5.0)
Lifestress 0.17 0.99
Light 33 18.5(17.1) 8.6 (6.3)
Medium 61 13.6 (10.9) 8.7.(9.7)
Heavy 5 40.7 (55.4) 7.0 (2.2)
Working with 0.60 0.78
radiation or
chemical
No 70 15.3 (13.7) 7.8 (5.1)
Yes 29 19.1 (23.9) 10.1 (13.3)

NP: Nonylphenol,  g/g creatinine

8-OHdG: 8-hydroxydeoxyguanosine, [z g/g creatinine
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Table 9 Distributions of urinary nonylphenol and 8-hydr oxydeoxyguanosine in

males by lifestyle

N=100 NP p-value 8-OHdG p-value
Mean(SD) Mean(SD)
Healthy food use 0.05 0.97
No 61 14.2 (13.9) 7.6 (4.6)
Yes 39 19.7 (21.4) 9.8 (12.0)
M edication 0.15 0.55
No 87 16.3 (18.4) 7.7 (5.0)
Yes 13 17.3 (10.2) 13.8 (18.8)
Exercise 0.22 0.14
Rarely 48 15.4 (19.7) 6.6 (3.5)
Sometimes 35 17.4 (13.7) 11.9 (13.1)
Often 17 17.3 (18.8) 7.4 (3.5)
Tight under pants 0.44 0.72
or bodysuit
Rarely 5% 17.1 (15.4) 8.0 (5.7)
Sometimes 12 12.9 (7.5) 13.6 (18.3)
Often 31 16.8 (23.4) 7.0 (2.3)
Taking hot bath 0.61 0.01
Rarely 83 15.1 (13.6) 7.2 (4.7)
Sometimes 15 24.1 (31.1) 16.7 (18.0)
Often 2 14.1 (10.8) 7.0 (4.0)

NP: Nonylphenol, ¢ g/g creatinine

8-OHdG: 8-hydroxydeoxyguanosine, (£ g/g creatinine
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Table 9 Distributions of urinary nonylphenol and 8-hydr oxydeoxyguanosine in males by
lifestyle (continued)

N=100 NP p-value  8-OHdG p-value
M ean(SD) M ean(SD)
Cigarette Smoking 0.81 0.3
No 47 16.2 (15.3) 8.2 (10.5)
Cessation 22 16.6 (14.5) 8.6 (4.9)
Yes 31 16.7 (22.6) 8.8 (6.3)
Alcohol drinking 0.78 0.048
No 69 16.5 (18.0) 9.2 (9.5)
Cessation 5 22.3(17.3) 10.7 (0.2)
Yes 26 15.4 (16.3) 6.1 (3.6)
Arecaquid 0.07 0.14
No 78 16.4 (18.3) 8.4 (9.0)
Cessation ™ 23.6 (18.4) 8.6 (8.0)
Yes 11 10.5 (5.8) 9.2 (3.6)
Stay up nights 0.89 0.50
No 38 15.2 (12.2) 6.9 (3.7)
Sometimes 34 19.9 (26.0) 8.3(5.6)
Often 28 14.4 (10.7) 10.6 (13.0)

NP: Nonylphenol,  g/g creatinine

8-OHdG: 8-hydroxydeoxyguanosine, (£ g/g creatinine
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Table 10 Distributions of urinary nonylphenol and 8-hydr oxydeoxyguanosinein

males by dietary consumption

N=100 NP p-value 8-OHdAG p-value
Mean(SD) Mean(SD)

Beef 0.13 0.88
No 18 16.2(11.0) 11.8(16.5)
Sometimes 46 17.7(16.3) 7.4(4.4)

Often 36 15.0(21.6) 8.2(5.5)

Pork 0.81 0.47
No 2 16.2 (9.1) 37.4 (44.0)
Sometimes 12 13.6 (7.0) 8.7 (6.5)

Often 86 16.9 (18.7) 7.6 (4.8)

Mutton 0.65 0.15
No 20 18.5 (21.6) 10.2 (16.5)
Sometimes 59 15.3 (11.0) 7.7 (4.5)

Often 21 17.7 (26.8 8.9(5.4)

Chicken 0.77 0.44
No 4 15.1 (5.5) 219 (31.1)
Sometimes 10 16.5 (14.3) 6.7 (5.3)

Often 86 16.5 (18.3) 7.9 (5.1)

Whole milk 0.84 0.52
No 31 17.6 (22.1) 7.3 (4.8)

Sometimes 42 14.8 (12.0) 9.3 (10.8)
Often 27 17.8 (19.0) 8.5(6.7)

Skim milk 0.06 0.89
No 31 19.7 (18.3) 9.9 (14.1)
Sometimes 38 12.0 (8.7) 7.6 (4.3)

Often 30 17.4 (22.5) 8.6 (6.1)

Fish 0.76 0.41
No 2 16.2 (9.1) 37.4 (44.0)
Sometimes 30 13.0 (8.1) 7.4 (4.9)

Often 67 16.1 (15.0) 8.0(5.1)

Shellfish 0.64 0.53
No 4 13.4 (6.2) 21.3 (31.5)
Sometimes 44 17.3 (21.1) 6.7 (3.3)

Often 52 16.0 (14.6) 8.9 (6.1)

NP: Nonylphenol  g/g creatinine

8-OHdG: 8-hydroxydeoxyguanosine (£ g/g creatinine
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Table 10 Distributions of nonylphenol and 8-hydr oxydeoxyguanosine in males
by dietary consumption (continued)

N=100 NP p-value 8-OHdG p-value
M ean(SD) M ean(SD)
Viscera 0.61 0.20
No 17 13.3(5.7) 10.3 (16.4)
Sometimes 61 18.0 (20.1) 7.5 (4.7)
Often 22 15.0 (14.9) 9.6 (6.2)
Egg 0.03 0.88
No 0 None None
Sometimes 18 9.9 (5.5) 10.7 (15.3)
Often 82 17.9 (18.8) 7.9 (5.3)
Fruit 0.37 0.26
No 4 8.5(3.0) 4.7 (0.8)
Sometimes 40 17.5 (20.7) 9.7 (11.4)
Often 56 16.2 (15.1) 7.9 (5.3)
Coffee 0.79 0.09
No 28 17.2 (19.2) 6.6 (4.6)
Sometimes 37 13.5(9.3) 10.3 (11.9)
Often 35 18.8 (21.7) 8.1(5.6)
Tea 0.24 0.006
No 12 22.1 (18.7) 3.9 (1.6)
Sometimes 32 14.8 (11.6) 10.3 (12.4)
Often 56 16.2 (19.9) 8.3 (5.6)
Salad 0.01 0.002
No 35 12.6 (12.7) 5.6 (2.5)
Sometimes 52 17.2 (15.0) 9.8 (10.7)
Often 13 24.1 (30.4) 12.0 (7.7)

NP: Nonylphenol ( g/g creatinine
8-OHdG: 8-hydroxydeoxyguanosine (£ g/g creatinine
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Table 11 Distributions of sperm quality in males by socio-demogr aphic characteristics

N  Concentration p N  Mohbility p N  Morphology p
M ean(SD) Mean(SD) Mean(SD)

Age, years 0.33 0.03 0.13
=30 16 72.5(42.2) 16 73.7(23.4) 12 13.0(8.2)

31-35 26 63.9(48.5) 25  66.1(26.6) 16 10.8(6.9)

36-40 28 50.9 (37.4) 27 58.9(26.8) 16 8.8(7.2)

> 40 18 46.0 (38.7) 18 50.4(25.9) 16  6.8(6.5)

p for trend 0.04 0.01 0.02

BMI, kg/m? 0.65 0.17 0.29
<25 56 55.1(43.1) 55 60.8 (29.1) 36 9.9(7.8)
>25 32 62.1(44.1) 31 . 63.9 (22.1) 24 9.2(6.7)

Education 0.38 0.90 0.78
=Senior high 26 59.3 (45.8) 24 68.0(26.5) 19 99(.1)
Vocational 30 62.7(45.7) 30 64.9(22.8) 23 10.7 (6.9)
school
= College 32 51.6(39.5) 32 54.6(29.2) 18  8.2(1.2)

Working stress 0.45 0.90 0.47
Light 24 66.8 (47.0) 24 60.6 (30.7) 19  7.9(6.6)

Medium 49 55.2(44.5) 47 61.0(27.1) 32 10.5(8.1)

Heavy 15 48.0 (31.8) 15 67.1(18.1) 9 5.7 (0.6)
Lifestress 0.31 0.33 0.18

Light 32 49.2 (42.5) 32 55.9(31.3) 21 7.6(7.2)

Medium 52 61.2(41.2) 50 64.5(23.1) 37 10.8(7.2)

Heavy 3 67.1(83.4) 3 75.8(28.4) 2 10.0(11.3)
Working with 0.67 1.00 0.86
radiation or
chemical

No 63 59.8 (45.5) 62 61.3(28.2) 43 9.8(7.5)

Yes 25 52.4(37.7) 24 63.6(22.9) 17 9.2(7.1)

BMI: Body mass index
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Table 12 Distributions of sperm quality in males by lifestyle

N  Concentration p N  Mobility p N  Morphology p
Mean(SD) M ean(SD) M ean(SD)

Healthy food 0.19 1.00 1.00
No 54 63.4 (46.5) 54 61.6(27.8) 44 9.6 (7.4)

Yes 34 48.6 (36.6) 32 62.5(25.2) 16 9.6(7.2)

M edication 0.82 0.67 0.64
No 77 58.1(43.4) 75 61.8(26.4) 50  9.5(7.6)

Yes 11 54.5(44.9) 11 63.1(30.0) 10 10.2(6.3)

Exercise 0.83 0.99 0.17
Rarely 39 60.8 (44.0) 38 61.6(29.0) 30 10.7(7.5)
Sometimes 33 55.1(42.5) 32 62.3(24.5) 21 69(5.2)

Often 16 55.4(45.8) 16  62.0(27.0) 9 12.6(9.4)

Tight under pants 0.61 0.82 0.93

or bodysuit
Rarely 50 55.7 (46.5) 48 62.4(26.7) 30 9.5(7.0)
Sometimes 11 63.9(35.6) 11 65.7(25.2) 8 10.3(6.5)
Often 27 58.9 (41.3) 27 59.6 (28.1) 22 9.6(8.3)

Taking hot bath 0.09 0.95 0.56
Rarely 58 61.4(45.2) 72 62.2(26.9) 51 9.6(7.5)
Sometimes 12 32.4(20.1) 12 58.9(28.9) 8 9.1 (6.8)

Often 2 71.0(24.8) 2 70.1(0.2) 1 17.0(0.0)
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Table 12 Distributions of sperm quality in males by lifestyle (continued)

N  Concentration p N  Mohbility p N  Morphology p
M ean(SD) M ean(SD) M ean(SD)

Cigarette Smoking 0.77 0.37 0.18
No 42 56.7 (38.9) 41 59.2(25.9) 28  8.8(7.6)

Cessation 20 52.0(44.0) 19 59.1(31.8) 17  85(6.4)
Yes 26 63.6(50.2) 26 68.4(23.6) 15 12.5(7.5)

Alcohol drinking 0.21 0.21 0.78
No 60 62.2 (46.0) 58  66.1(23.4) 37 102 (7.6)

Cessation 4 25.5(29.2) 4  48.5(41.3) 4 8.3(7.5)
Yes 24 51.8(36.0) 24 54.1(30.3) 19 8.8(6.9)

Areca quid 0.21 1.00 0.82
No 68 61.3(42.9) 67  62.4(25.4) 44 9.5(7.4)

Cessation 9 41.1(30.6) 8  65.7(21.1) 7 103 (5.6)
Yes 11 489 (53.4) 11 56.3(37.9) 9 9.8 (8.8)

Stay up nights 0.57 0.97 0.94
No 34 53.2(39.5) 33 62.3(27.7) 24 9.7(7.9)
Sometimes 27 63.3 (41.3) 27 629 (24.4) 18 9.1(6.8)

Often 27 57.8(50.5) 26 60.4(28.6) 18 10.1(7.4)
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(Table 13) -

Table 13 The Pear son correlation among age, body massindex, urinary nonylphenol, urinary

8-hydr oxydeoxyguanosine, and quality of sperm

Age BMI NP 8-OHdG  Concentration Maobility  Morphology
Age 1 0.200 0.022 0.072 -0.268* -0.268**  -0.389*
BMI 1 0.002  -0.023 -0.065 -0.145 -0.131
NP 1 0.214%* -0.081 0.028 0.206
8-OHdG 1 0.142 0.107 -0.082
Concentration 1 0.549%* 0.475%*
M obility 1 0.586**
Mor phology 1

* 1 p-value <0.05
** 1 p-value<0.01

BMI: Body mass index, kg/m”
NP: Nonylphenol, ¢ g/g creatinine

8-OHdG: 8-hydroxydeoxyguanosine, [ g/g creatinine
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Table 14 Average urinary concentration of nonylphenol and
8-hydr oxydeoxyguanosine by sperm quality based on concentration, mobility and

mor phology of sperm

Male NP p-value 8-OHdG p-value
Mean(SD) Mean(SD)
Concentration 0.027 0.59
Normal 70 14.0 (12.7) 7.9 (5.3)
Abnormal 18 20.2 (15.7) 8.8 (3.7)
M obility 0.47 0.62
Normal 61 14.2 (13.2) 8.1 (5.3)
Abnormal 25 14.6 (9.9) 7.3 (4.1)
Mor phology 0.16 0.49
Normal 16 14.4 (8.5) 8.2 (5.1)
Abnormal 44 13.0 (13.4) 7.2 (3.8)
Number of 0.15 0.85
abnormal item
of sperm quality
Zero 15 14.0 (8.7) 8.3 (5.3)
One 26 13.1 (15.8) 6.7 (3.0)
Two 10 9.4 (4.9) 7.3 (4.8)
Three 9 17.4 (11.3) 8.4 (4.9)

NP: Nonylphenol,  g/g creatinine
8-OHdG: 8-hydroxydeoxyguanosine, (£ g/g creatinine
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Table 15 Comparison between abnormal and normal sperm
concentrations by socio-demographic characteristics

Abnormal Normal p-value
(N=18) (N=70)
Age, years 0.89
=30 2(11.1) 14 (20.0)
31-35 6 (33.3) 20 (28.6)
36-40 6 (33.3) 22 (31.4)
>40 4 (22.3) 16 (20.0)
BMI, kg/m? 0.43
<25 10 (55.6) 46 (65.7)
>25 8(44.4) 24 (34.3)
Education 0.64
=Senior high 7 (38.9) 29 (27.1)
Vocational 5(27.8) 25 (35.7)
school
= College 6 (33.3) 26 (37.2)
Working stress 0.88
Light 5(27.8) 19 (27.1)
Medium 11(61.1) 38 (54.3)
Heavy 2(11.1) 13 (18.6)
Lifestress 0.10
Light 10 (55.6) 22 (31.2)
Medium 7 (38.9) 45 (65.2)
Heavy 1(5.5) 2(2.9)
Working with 0.57
radiation or
chemical
No 12 (66.7) 51(72.9)
Yes 6 (33.3) 19 (27.1)

BMI: Body mass index
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Table 16 Comparison between abnormal and normal sperm

concentrations by lifestyle

Abnormal Normal p-value
(N=18) (N=70)
Healthy food 0.29
No 9 (50.0) 45 (64.3)
Yes 9 (50.0) 25 (35.7)
M edication 1.00
No 16(88.9) 61 (87.1)
Yes 2(11.1) 9 (12.9)
Exercise 0.17
Rarely 7 (33.9) 32 (45.7)
Sometimes 5(27.8) 28 (40.0)
Often 6 (33.3) 10 (14.3)
Tight under pants 0.65
or bodysuit
Rarely 12 (66.7) 38 (54.3)
Sometimes 2 (11.1) 9(12.9)
Often 4(222) 23 (32.9)
Taking hot bath 0.82
Rarely 15 (83.3) 59(84.3)
Sometimes 3(16.7) 9(12.9)
Often 0 (0.0) 2(2.8)
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Table 16 Comparison between abnor mal and normal sperm

concentrations by lifestyle (continued)

Abnormal Normal p-value
(N=18) (N=70)
Cigarette Smoking 0.51
No 7(38.9) 34(50.0)
Cessation 6(33.3) 14(20.0
Yes 5(27.8) 21(30.0)
Alcohol drinking 0.26
No 11(61.1) 49(70.0)
Cessation 2(11.1) 2(2.9)
Yes 5(27.8) 19(27.1)
Arecaquid 0.42
No 12(66.7) 56(80.0)
Cessation 3(16.7) 6(8.6)
Yes 3(16.6) 8(11.4)
Stay up nights 0.10
No 8(44.4) 26(37.1)
Sometimes 2(11.2) 25(35.7)

Often 8(44.4) 19(27.1)
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Table 17 Comparison between abnormal and normal sperm
concentrations by dietary consumption

Abnormal  Normal p-value
(N=18) (N=70)

Beef 0.78
No 4(22.2) 13 (18.6)
Sometimes 9 (50.0) 31 (44.3)
Often 5(27.8) 26 (37.1)

Pork 0.75
No 0(0) 1(1.4)
Sometimes 3(16.7) 8(11.4)
Often 15 (83.3) 61 (87.2)

Mutton 0.16
No 6(33.3) 10 (14.3)
Sometimes 10 (55.6) 44 (62.9)
Often 2 (11.1) 16 (22.8)

Chicken 0.18
No 0 (0.0) 3(4.3)
Sometimes 4 (22.2) 5(7.1)
Often 14 (77.8) 62 (88.6)

Whole milk 0.71
No 7 (38.9) 21 (30.0)
Sometimes 6 (33.3) 31 (44.3)
Often 5(27.8) 18 (25.7)

Skim milk 1.00
No 6(33.3) 20 (29.0)
Sometimes 7 (38.9) 28 (40.6)
Often 5(27.8) 21 (30.4)

Fish 0.10
No 0 (0.0) 1(1.4)
Sometimes 8 (44.4) 15(21.4)
Often 10 (55.6) 54 (77.2)

Shellfish 0.80
No 0 (0.0) 3(4.3)
Sometimes 9 (50.0) 28 (40.0)

Often 9 (50.0) 39 (55.7)
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Table 17 Comparison between abnor mal and nor mal
sperm concentrations by dietary consumption (continued)

Abnormal Normal p-value
(N=18) (N=70)

Viscera 0.65
No 2 (11.1) 13 (18.6)
Sometimes 11 (61.1) 43 (61.4)

Often 5(27.8) 14 (20.0)

Egg 0.73
Sometimes 4(22.2) 12 (17.1)

Often 14 (77.8) 58 (82.9)

Fruit 0.67
No 0 (0.0) 4(5.7)
Sometimes 9 (50.0) 28 (40.0)

Often 9 (50.0) 38 (54.3)

Coffee 1.00
No 5(27.8) 19 (27.1)
Sometimes 7 (38.9) 25 (35.7)

Often 6 (33.3) 26 (37.1)

Tea 0.69
No 3(16.7) 7 (10.0)
Sometimes 6 (33.3) 23 (32.9)

Often 9 (50.0) 40 (57.1)

Salad 0.55
No 5(27.8) 29 (41.4)
Sometimes 10 (55.7) 32 (45.7)

Often 3 (16.5) 9(12.9)
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Table 18 Oddsratio for abnormal sperm concentration associated with NP

level in logistic regression

Concentration

Abnormal Normal Crude OR Adjusted OR
(95% C.1.) (95% C.1.)

Age, years

=30 2(11.1) 14 (20.0) 1 1

31-35 6 (33.3) 20 (28.6) 2.1 (0.4-12.0)  2.6(0.4-15.9)

36-40 6 (33.3) 22 (31.4) 1.9(0.3-10.8)  2.4(0.4-14.6)

>40 4 (22.3) 14 (20.0) 2.0 (0.3-12.8) 2.5(0.3-19.1)
NP

<12.15 5(27.8) 40 (57.1) 1 1

12.15-17.37 6 (33.3) 17 (24.3)  2.8(0.8-10.5)  2.7(0.7-10.7)

>17.37 7.(38.9) 13 (18.6)  4.3(1.2-159)  4.9(1.3-18.7)

NP: Nonylphenol, (¢ g/g creatinine

Adjusted OR: Adjusted for age
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Table 19 Oddsratio for abnormal sperm mobility associated with NP level

in logistic regression

Sperm mobility
Abnormal  Normal Crude OR Adjusted OR
(95% C.I) (95% C.I)
Age, years
=30 2 (8.0) 14 (23.0) 1 1
31-35 6 (24.0) 19(31.2) 2.2(04-12.6)  2.5(0.4-14.6)
36-40 9 (36.0) 18 (29.5) 3.5(0.7-18.9) 4.1 (0.7-23.0)
>40 8 (32.0) 10 (16.3) 5.6(1.0-32.2) 6.9 (1.0-44.7)
NP
<12.15 11 (44.0) 34(55.7) 1 1
12.15-17.37 8 (32.0) 15(24.6)  1.7(0.6-4.9) 1.2 (0.4-3.9)
>17.37 6 (24.0) 12 (19.7) 1.7 (0.5-5.1) 2.1 (0.6-7.4)

NP: Nonylphenol, ( g/g creatinine

Adjusted OR: Adjusted for age
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Table 20 Oddsratio for abnormal sperm mor phology associated with NP

level in logistic regression

Sperm mor phology

Abnormal Normal CrudeOR Adjusted OR
(95% C.I) (95% C.I)

Age, years

=30 6 (13.6) 6(37.5 1 1

31-35 13 (29.6) 3(18.8) 4.3(0.8-23.5)  4.4(0.8-25.2)

36-40 12 (27.3) 4(25.0) 3.0(0.6-14.9)  3.0(0.6-15.4)

>40 13 (29.5) 3(18.7) 4.3(0.8-23.5)  3.4(0.6-20.5)
NP

<12.15 26 (59.1) 8 (50.0) 1 1

12.15-17.37 13 (39.6) 3(18.8) 1.3(0.3-5.9) 1.2 (0.3-6.3)

>17.37 5(11.3) 5(31.2) 0.3(0.1-1.3) 0.3 (0.1-1.5)

NP: Nonylphenol, ( g/g creatinine

Adjusted OR: Adjusted for age
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