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[Abstract] Objective To study the prevalence of human immunodeficiency virus (HIV), sexually
transmitted infection (STI), risk behavior and the sexual networks among men who have sex with men
(MSM) in Taizhou city, Zhejiang province. Methods A cross-sectional study was applied with venue-based
sampling in 2 MSM gathering sites in Taizhou. ‘Informed Consent’ principle was applied and MSM were
studied through a structured questionnaire. Blood samples were collected from those who accepted free and
confidential HIV/STI counseling and then tested for HIV, syphilis, HCV and HSV-2 antibodies with
ELISA. HIV positive sera were certified with western blot. Results 106 MSM were investigated and 97
qualified questionnaires were collected. 25.0% (23/92) of these MSM have ever had 1 female sex partner
while 47.8% (44/92) had 2 or more. 14.3% (13/91) of them reported having had 1 male partner who had
engaged in anal sex and 80.2% (73/91) had 2 or more. 22.1% (19/86) of them had participated in group
sex but 62.5% (55/88) of them did not always use condom when having anal intercourse. 15.1% (14/93)
of them had 1 oral sex partner while 75.3% (70/93) having 2 or more. 38.9% (37/95) of them had sex
with female sex worker, and 35.5% (33/93) had sex with male-to-male sex worker. 15.3% (13/85) of
them had once been male-to-male sex worker themselves. 3.9% (3/77) of them were found HIV positive in
blood tests, with 24.7% (18/73) positive of syphilis, 15.1% (11/73) positive of HSV-2 but HCV appeared
to be negative. 46 cases reported their egocentric recognition networks, with mean degree of 5.91(ranging
0-10), and mean density of 0. 548 (ranging 0.000-1.000). 43 sexual networks were identified, with mean
degree of 2.70(ranging 0-10), and mean density of 0.246(ranging 0.000-1.000). Conclusion Risk
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behaviors, such as multiple sex partners, low proportion of condom use and commercial sex engagement,
both with heterosexuals and homosexuals, were extensively existed among MSM in Taizhou, and the
prevalence of HIV/STI was relatively high. Their sexual networks seemed complicated but there might be
in place of some substantially isolated MSM groups with high risk of HIV/STI infection. More study should
be applied to identify the relationship between sexual networks and HIV/STI transmission.

[Key words] Human immunodeficiency virus/Acquired immune deficiency syndrom; Men who have

sex with men; Sexually transmitted infection ; Sexual networks

B BYEATRHE (MSM) B 7% 85 B R
R(HIV/[STOH R AR, RAHEE B RRE MSM
ABERGFERESHE ZL2EFARMK HL
FTHAERPETASERT N, XBEHEE
BEREIR, LB E KT IFR, % /A
MSM ABHIBIR B D, WiLE &M TR &/,
WAL LT KA X, K LR EE KR
EHEBIBRTEAKZER . BYmkI X
MSM ABHAR AR ZABTRIAE,
Ik, RATF 2007 F 11 -12 BEZTHFRT Xt
MSM A B HIV/STI B AT AE A RE, F
B & MSM # % & B9 &K A O B 45 (egocentric
networks) , 5 RBEWM T,

XRE5H*

LR : R 2007 £ 11-12 HEEMHH
ANMRESE MR R S 4 ST B MSM,

2.AEFE U ERESXFBRSEAE,
BRAGEE MSM EF RN ESZT, Y HE
ol At 4 728 T PR SR BB, Pl X4 MSM R Tk
HEBEERZ R FARENR, N BESMEE
RBEAERES, hiAER#TRSAE, HA
BT 5% ARERM A S B3 ~5 mlf# ik
HIV HCV, I - & 85 46 f5 2 7% B (HSV-2) fig & 4L
PR

3.3 S PR G T 4E 2 W45 4T R AR 3R “ 06
RTABOH—RIM SR % EMEWEES
FEREMEBESRBREHIE . KRR
BUABEMEF OGRS HRAENRIELSHE
BRARNE LA TH MSM, AEMN R 5HELH
MSM, PA R B2 8 X R 2 (8 BTN R 36 R M 4% Fi k&
FM% B4 EBRA 10 A SFARBIERRM
ELOABABEEG—-BREBEAN R HEIAR, Hp
AR —RE HEFRAR", XRU“N
WIRARHE X" FRR, L1070, HEX
FEM, ST RME BN (size, UIFREH
FER B4 R R ), B 45 B 4 (degree, ZM R B #

BRERR AP . MEFE (density, M N LR
MEIREHRUBLKER), BRBKLEHRH C
Bith,n HEMERAN AR, BR—EXENE
HETE X R IR — B R, Y%
MER n 6, FBH n/2(n HBEEOR(n-1)/2(n
HEBONBEBHEERR , RUEXZANEEERE N

nf2 _ 1 . (n—l)/Z_}_
C—i*ﬁ(n ﬁ@ﬁ),i—ci —n(n A A

¥) R4 & 1915 BP0 B (information centrality,
MEXSBNENEMBETAMERKERN TS
f8) #0#% 4& & & P F 4 o O EP (betweenness
centrality MIB R S B AKXMIEEHN B REER
EHFR FERRKRREAXMEPEARERE
58 R EHEOBTRMAG)&H NERIE,

4. LB ERM: L Vironostika HIV Uni-Form
T Plus O ELISA &7 & (Biomerieux, Netherland ) ¥
& HIV $L4E&, ¥ F L Western Blot ¥ ( Genelabs
Diagnostic, Singapore) # i ; A HCV Hi{& ELISA &
P& LR T RAR) UL I L A5 R ELISA 2
B & (LTI F 2R M Anti-HSV-2-ELISA 7
£ (Euroimmun, Germany ) &l HCV ,#§# 1 HSV-2
RBREFH . A REDEE AN ERERART,.
HIV S 1 By & M 77 5 5% 1 B 488 ) b O 3R
BIAL R E 5, HCV. . HSV-2 5% Hi k& 0l i
EBRE/NKEIPAEREHETBERLBRETHo

5. %040 MBS TR RHLL Epi
Data 3. 04k 4 R A3 AL, LA SPSS 11. 08K {47 #
BREGIT . KRME LR L Excel KEFFA,
3B UCINet 6. 03k £ #1720 4 A A

5 R

1.2 A O ER1E  3LFAE 106 £ MSM, HKE
MEE 97 B (EMTT 4 56 A, FEAMATHA 41
AN)ERB/N 18 %, BK 48 ¥, FHER(27.9
6.0)%, #140% MEEXNR B IAHIDET, 4 35%
B\ R R BN MSM B R LM R LG
(F1),



+ 996 - AT R 2008 4E 10 A5 29 %% 10 ) Chin J Epidemiol,October 2008, Vol. 29, No. 10

®1 BMT 97 £ MSM BEMREA M2 A DFRHIE

A A sEkAR At
(n=56) (n=41) (n=97)
HEHRE
B BB NE HBR ONE HR
A (%) AK (%) AB (%)
E#(H) 56 38 94
<20 2 3.6 3 1.9 5 5.3
21~ 36 64.3 30 78.9 66 70.2
31~ 14 25.0 4 10.5 18 19.1
>40 4 1.1 1 2.6 5 5.3
351 56 41 97
PP RUT 14 25.0 7 17.1 21 21.6
H/pg 23 41.1 19 46.3 42 43.3
KERUL 19 33.9 15 36.6 34 35.1
Bl 53 40 93
X5 1 1.9 1 2.5 2 2.2
K 2 3.8 1 2.5 3 3.2
(L4 21 39.6 16 40.0 37 39.8
XEMXEL 5 9.4 5 12.5 10 10.8
IA 9 17.0 4 10.0 13 14.0
2 3 5.7 1 2.5 4 4.3
KAt 12 22.6 12 30.0 24 25.8
3] 54 39 93
5 29 53.7 34 87.2 63 67.7
583 25 46.3 3 7.7 28 30.1
i 0 0.0 2 5.1 2 2.2
HEH ) 56 40 9%
XS 23 41.1 17 42.5 40 41.7
Rt 2 39.3 12 30.0 34 35.4
B 11 19.6 11 27.5 22 22.9
BEB K 55 41 9
x 32 58.2 29 70.7 61 63.5
A 23 41.8 12 29.3 35  36.5
Rows(EE) 56 41 97
BIEX 2 3.6 1 2.4 3 3.1
MEXR 4 11 2 4.9 6 6.2
L) 40 7.4 29 70.7 69 71.1
WmE 7 12.5 1 2.4 8 8.2
KTV 9 16.1 3 7.3 12 12.4
A 6 10.7 2 4.9 8 8.2
i1 4 1.1 2 4.9 6 6.2

2. AT ARAL:72.8% (67/92) St R 5 &
H AT R, 3 HAT.8% (44/92) I R AT 2 £
EEM LR, 94.5% (86/91) MR 5B HH
AL, H80.2% (73/91) B =2 B B H1E,
22.1%(19/86) IX B & T BT K, 38.9% (37/
95) By XF R 8 Im) P T AR H K4, £935.5% (33/
93) & 5] i #x B “Money Boy” B “MB” # 55 B # T 1E
HL M H15.3% (13/85) G H b B # £ 4
(F2)

3.HIV/STI B E 5 W BN 3 AR HIV &
PF B HE3.9%(3/77); B HBYH24.7% (18/

73) ,HSV-2 B e #15.1% (11/73), R £ B HCV #i
Rt 6 FIF A RS E SHSV-2,

®2 AN 97 & MSM BiAE BT AR

e ShEAR i
(n=56) (n=41) (n=97)
WEME
ME WR  NE AR NE AR
A8 (%) AE (%) AK (%)
F3:3:T:2 55 37 92
0 18 32.7 7 18.9 25 27.2
1 14 25.5 9 24.3 23 25.0
2~4 15 27.3 10 27.0 25 27.2
=5 8 14.5 1 29.7 19 20.7
AALHER 54 37 91
0 3 5.6 2 5.4 5 5.5
1 10 18.5 3 8.1 13 14.3
2~5 18 33.3 17 45.9 35 38.5
6~10 15 27.8 9 24.3 24 26.4
11~20 6 11.1 1 2.7 7 1.7
>21 2 3.7 5 13.5 7 1.1
EABX 50 36 86
x 36 72.0 31 86.1 67 77.9
#H 14 28.0 5 13.9 19 22.1
LEEHELE 51 37 88
AR 6 11.8 4 10.8 10 11.4

Hotf,<50% 13 25.5 15  40.5 28 31.8
FHOHBYRAE 11 21.6 6 16.2 17 19.3
100% RIFHMA 21 41.2 12 32.4 33 37.5

BEOZHEEK 55 38 93
0 4 1.3 5 13.2 9 9.7
1 8 14.5 6 15.8 14 15.1
2~5 21 38.2 17 447 38  40.9
6~10 13 23.6 6 15.8 19 20.4
11~20 7 127 3 1.9 10 10.8
>21 2 3.6 1 2.6 3 3.2
OXfERALE2E 47 33 80
AR 32 68.1 16 48.5 48 60.0

A, <50% 9 19.1 9 27.3 18 22.5
E2 oz 7 2.1 2 6.1 3 3.8
100%"EHHH 5  10.6 6 18.2 11 13.8

FIEHHTHETE 5SS 40 95
X 38 69.1 20 50.0 58 61.1
£} 17 30.9 20 50.0 37  38.9
MBENHTAETE 54 39 93
x 35 64.8 25  64.1 60 64.5
H 19 35.2 14 35.9 33 35.5
[DE:L:E Sug:d 49 36 85
x 43  87.8 29  80.6 72 84.7
il 6 12.2 7 19.4 13 15.3

4. MSM BIHIAHXRRBESHERRME . It
A6 AREH MSM B FHIXREME, 551 4
KMEEML, HAFLHERIHIHN(Q27.526.3)%
M(28.2+5. 7% , ERERIHTFEEX(£=0.567,
P=0.572) et d: o 22 1 B IR S HEERE BRI BB
PRI RS Kb bRt o ML, 46 AR
# 46 MHARX B MK RO PR 43 Pk R AME
o R, I 4 B BE $R 4R 5 T 3.



AR RAT R Ak 2008 4F 10 A% 29 %% 101  Chin J Epidemiol, October 2008, Vol. 29, No. 10 - 997 -
®3 NEMRNEDORERS
FiE Mg Y ERk 45 K RS- E g FiME B0 K Ty R L B
Al AR (#3) (&) (& E) (¢:E-3)
WRER 2 2 1.00(1~1) 1.000(1.000~ 1.000) 2.000(2. 000~ 2. 000) 0.000(0.000~0.000)
3 2 2.00(2~2) 0.667(0.667~0.667) 1.500(1.500~1.500) 1.000(1.000~1.000)
4 4 2.75(2~3) 0.542(0.500~0.667) 1.345(1.000~1.714) 2.500(2.000~3.000)
5 5 3.80(3~4) 0.620(0.300~0.900) 1.793(0.266~2.885) 2.667(0.333~6.000)
6 1 5.00 0.733 2.727 1.833
7 3 4.67(4~6) 0.556(0.286~0.952) 1.463(0.215~3.952) 1.344(0.200~3. 500)
8 1 7.00 0.750 3.459 3.400
10 1 9.00 0.844 4.856 1.750
11 27 7.44(0~10) 0.467(0.000~1.000) 2.786(0. 181 ~6.050) 12.625(0.000 ~ 45.000)
W a6 5.91(0~10) 0.548(0.000 ~1.000) 2.241(0. 181~6.050) 8.200(0.000~45.000)
HXZR 2 2 1.00(1~1) 1.000(1.000~1.000) 2.000(2.000~2.000) 0.000(0.000~0.000
3 2 1.50(1~2) 0.500(0.333~0.667) 0.813(0. 126~1.500) 0.500(0.000 ~ 1.000)
4 4 2.00(1~3) 0.417(0.333~0.500) 0.844(0.200~1.333) 1.500(1.000~ 3.000)
5 5 2.80(2~4) 0.340(0.200~0.600) 0.728(0.125~1.875) 2.500(1.000~6.000)
6 1 2 0.133 0.097 1.000
7 3 2.67(2~3) 0.270(0.191~0.381) 0.485(0.200~0.939) 4.333(1.000~7.000)
8 1 3 0.214 0.227 4.000
10 1 1 0.044 - 0.000
1 24 3.13(0~10) 0.126(0.00~0.509) 0.432(0.030~2.911) 9.907(0.000~45.000)
& # 2.70(0~10) 0.246(0.000 ~ 1.000) 0.596(0.030~2.911) 6.402(0. 000~ 45.000)

I - EBRE B, TR

5.HIVERERGIREABEXRZRNE  ARAE
PILHIE 3 & HIV B s, [B§HF Al 22 3,4
kAD,BEEMTAIE, AREFBEEHTIHE
HOHE, ARG EMNAEELR GAE2~4 28
LW, A 50 BB HEAE, IR ELEMRERY
50% ,F & MSM B HEBY 11, MRS % E
0.582, HARNEHEKE0. 182, [BRYfH Bl 26 ¥,
AARAD BEEMNTA 6 &, WAL, KB, YA 1
AL BEMNAEEER, Ad1~4 BB H#E
PR RSEMARA S0% ;BB RREBTH;
WMEMBHRER 4, MR MEHFE0.667, HEXRN
HERE0.333, [BPeH Cla8 %, EMTA, Wik
R, 06, 544 MSM BEKR, REWMN . LES
W B BETEE LW, BA LA 30 2 B,
SIMB HREMERER 11, NRMEEER
0, XA MEFE0. 182, 3 BERPEMINREXR
5HRMEZEHLE 1,

W o®

A MBIk MSM A B #1TH 2R R
HE RXALIHAEFEERSDE R B ™BRE
MR T LAY TR RTHEEZ. 2K
ZREREMN MSM ABSHEE RLEHAE
Lt G N EERAT R B YR, HIV/STI
B FImE BRI R SR E LA
WX ZE, B34 HIVEREEENKT2.0%K
MREFREUITN,HEATI%EL2EEELH

T, B % X MSM & Bl 30 % 15 # 4F R

BRE AT RN

2a 2b
*r——
[
BRE B MSM MR ARG BEZ B MSMIEXERG
[¢] ] 3a o) = 3b

o]

(] -G o] o

BT CHVHATEERE BRE R EERRE
HONAEMNR ;ONMEREMN MSM; ELAREENR/

HXR

M1 3% HIVERE MSMNRER SHX R KL R




+ 998 - RT3 2008 4F 10 A5 29 %% 10 8 Chin ] Epidemiol, October 2008, Vol. 29, No. 10

HMEER,3 L HIVBLEHBREBHZ
5 HPBRREANBBRETEE; MBRLE B.C
YamBHEXIHEBY LT ANESHEE), #
ABEHTEETHRMZH X MSM # HIV/STI
e BEFEEEIEM, MR Y HIV/STI 7By #| 1
HEAAB. 3B HIVREFARXZEME ERH
ZMHARMEE, TRES IE AL AT (A)—
BAYBLURABADC);FHE1IEMREECH
RN, FEER P4 . C % A3 MSM B,
R B BHIEEEE, ZXR HIV AR E,H
HSV25i k. X BN RBAER MSM A B H A
BEFE—SHEAY, MIEE —ERitSa, R
B5BNES BERBEEERFMITEETREN
HIV/STI B XK, BEEKEARAXRBRG R
ERE"RE R RS MER B AN MSM AR/
BOANPH—BAYBEREREY BHE T
B R (KT C) A9 B B M, 0o B2 ik 3F F i 25
AP i F AR #— W R,

EieRMEREE ERNERAT . THNGE
BB A, A BRIE % 7R 0 R 48 K SE AR AE #5 7] BB
5REAREERDA FEENEBEEDMEX,E
BLFEZS 36 T AR B 5 4RO EL A AR K i B A LT
GRS I T R E TR SR, R & ES %
RMA#ERE MSM S ERMHE" . EERF
HIV/STI WATR¥EH RS, RBROAEFR Lt
TAHE# % &ML Colorado Springs BF 52! | A
EERHOHHRBREAESEY, HEMEE
T — M A O 9 445 0 8 4k ) 4 T R SR B, (B
BIKRE KB —BREFEHRRBEANAER, AT
DABENE TR RAES. FEBIEEHE
MSM A B GK, B0 2 9 47 4 3 52 B8 B0 T 46 41 R
BN EZEE, RIEFTAMEPONERAE
AEEE, BHRENAE Choi " RHE LG
X MSM # M 4 F 3 HAE H2.29, P9 & E 450.1,
A1 T 090 44 4% 1 00 7 %ok T 0 4% SR R O UK UE T
RS MERET R  AHRPERE
PHXAMBNEELESRHEHET Choi FHF
ROHE, UHFHXPE - —EEEEBRE
HERBHEEEE.

FEPh TFRIEAERFMRETRS LRy
10 A, BRA4348 MSM AR Bk 4F Fodd: fk R
1S3, BT A B 52 o PO 48 BUAR A0 45 SR R B A5 1 5
F—HE,AENREA XL THREHLELY

St R Z B AR/ R RO, AT REFE et I, L,
AENEEEMER LA TRERKME. B, 88F
A BA B BB/, MR R AR

EMH X MSM A B/ HIV/STI B K F R K
EHER, EREURXAARR HIV/STI BERES
1 9 48 R AE 22 (R B9 56 7R , 8K B AU BRIL A LA 4 3R,
It — SR ERRAFERERNAIRER

$ £ X w

(1] SRJEM,ZEHF, Mo, 5. PE KM B B EE R
WRERTAHWRRAE. PERTRERE,201,22(5):
337-340.

[2] skde), &3, 5%, %. P EE T 2004 4 1389 B 5 B
BuE CERERTNRAXEARAE. PERTRELS,
2007,28(1) :32-36.

[3] G/, KRN, 08, % AEEsmrREEE BHERA
BRURREMEGBERBRRRE LB XTY. PERITHR
27435 ,2007,28(9) :851-855.

[4] TR, $B¥E, L8, % IAEBIRTEBEHRTGHE
HIV/STI St BLBF 5T o B 3L B0 495, 2006, 12(2) : 123-
126.

(5] M8 T, %, %. 416 4B BHEME HIV AIHEB LR
W R YEAT RAFIE . o B3 95 ,2007,13(3) : 230-232.

(6] MEF, k=8, BB, WILE &M 71 4 HIV/AIDS % Hl
WATH F AT . oD E A B4, 2005, 5(6) : 1217-1218.

[7] Scott J. Social network analysis: a handbook (3t 2: ¥ % 2+ ¥7 #7
%), XE B CRKCERKAEH R, 2007.

[8] Stephenson K, Zellen M. Rethinking centrality: methods and
examples. Social Networks,1989,11:1-37.

[9] Freeman LC. Centrality in social networks: conceptual
clarification. Social Networks,1979,1:215-239.

[10] Borgatti SP, Everett MG, Freeman LC. Ucinet for windows:
software for social network analysis. Harvard, MA: Analytic
Technologies,2002.

[11] Choi KH, Ning Z,Gregorich SE, et al. The influence of social and
sexual networks in the spread of HIV and syphilis among men who
have sex with men in Shanghai, China. J Acquir Immune Defic
Syndr,2007,45:77-84.

[12] B&h, O/ E EMMK, % AT EUBEARN—MHHH
B i[9 P 4 S Bl B 3k (RDDS) . SR 4, 2005, 9(6) :634-636.

[13] Luke DA,Harris JK. Network analysis in public health: history,
methods, and applications. Annu Rev Public Health,2007,28:69-
93.

[14] HIEHk, B%. HF%S HIV &8, $EXERHER,2006,12
(4):373-375.

[15] BiE#k, kAW . RFE%, % SRAAEMEHEETEERRST
BIERT. HERITIE R ,2007,28(2) :144-147,

[16] Klovdahlj AS, Potteratd J, Woodhouse E, et al. Social networks
and infectious disease: the Colorado Springs study. Soc Sci Med,
1994,38(1) :79-88.

[17] De P,Singh AE, Wong T, et al. Sexual network analysis of a
gonorrhoea outbreak. Sex Transm Infect,2004,80:280-285.

ClcR% A #1:2008-05-13)
(& SR TAR)



