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Abstract. The objectives of this study were to investigate the prevalence of human
immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV),
hepatitis D virus (HDV), human T-lymphotropic virus types 1 and 2 (HTLV-1/2),
Torque teno virus (TTV) and Toxoplasma gondii (T. gondii) infection among men who
have sex with men (MSM) in Surakarta, Indonesia, and the risk factors and sexual
behavior associated with these infections. A cross sectional study was performed
from October 2009 to October 2011 among 143 MSM by face-to-face interviews
to complete an interviewer-administered questionnaire. Subjects were tested for
HIV, HBV, HCV, HDV, HTLV-1/2 and toxoplasma infection using serology and
for TTV using molecular detection. The seropositive rates for anti-HIV, HBsAg,
anti-HCV, anti-HDV, anti-HTLV-1/2, IgM anti-T. gondii, IgG anti-T. gondii and TTV
DNA were 9.1%, 9.8%, 28.0%, 0.7%, 0.7%, 1.4%, 30.8%, and 26.6%, respectively. Risk
factors associated with HIV infection were a history of injecting drug use (IDU)
[adjusted OR (aOR) 6.0; 95% CI: 1.10-33.01] and have been pierced (aOR 8.1; 95%
CI: 1.30-50.04). Having a tattoo (aOR 3.2; 95% CI: 1.28-7.98) and practicing sex
without a condom (aOR 2.3; 95% CI: 1.06-4.92) were associated with toxoplasma
infection. A history of IDU (aOR 32; 95% CI: 5.93-177.93) was associated with TTV
infection. The subjects examined in this study were found to be infected with HIV,
HBV, HCV, HDV, HTLV-1/2, TTV, and T. gondii. These infections were associated
with high-risk behavior.
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INTRODUCTION

The prevalence of human immunode-
ficiency virus (HIV) infection in Indonesia
is rapidly increasing. In 2002, there were
1,171 cases, this increased to 5,321 in 2005
and to 92,251 cases by 2012 (Indonesia
National AIDS Commission, 2011; Minis-
try of Health Indonesia, 2012). The AIDS
National Commission Indonesia and the
2007 Integrated Biological-Behavioral Sur-
veillance (IBBS) estimated that men who
have sex with men (MSM) contributed to
the increasing epidemic of HIV prevalence
in Indonesia (Indonesia National AIDS
Commission, 2007; Ministry of Health
Indonesia, 2007).

MSM are defined as gay, bisexual,
transgender (TG) and self-identified
heterosexual men who engage in sex
with other men (Baral et al, 2007). Sexual
contact and other risk behavior among
MSM are important factors for sexual
and blood-borne virus (BBV) infections
(Baral et al, 2007). The Ministry of Health
Indonesia divides MSM into two groups,
TG and MSM except TG; in 2009 their
estimated numbers in Indonesia were:
32,065 TG and 695,026 MSM except TG
(Ministry of Health Indonesia, 2007; Indo-
nesia National AIDS Commission, 2011).
The Indonesian MSM community was
estimated to comprise 5.2% of the popula-
tion in 2010 (Ministry of Health Indonesia,
2007). Although there is no data about
male sex workers (MSW) in Indonesia, the
government believes the number of MSW
in large cities in Indonesia is increasing
(Indonesia National AIDS Commission,
2011). The 2007 IBBS found the number of
HIV cases among the MSM community in
Indonesia was high: 24.4% in TG and 5.2%
in MSM-except TG (Morineau et al, 2011).
High risk sexual behavior among MSM in-
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creases the likelihood of contracting BBV
infections and other sexually transmitted
infections (STI) (Pisani et al, 2004; Baral
et al, 2007; van de Laar et al, 2007).

The prevalences of HBV and HCV
infections among healthy blood donors
from 21 provinces in Indonesia in 1995
were 5.1% and 2.1%, respectively (Su-
laiman et al, 1995). HTLV infection has
been reported to have a low prevalence
in Jakarta (Tanggo et al, 2000) but a high
prevalence in Irian Jaya, Eastern Indone-
sia where =10% of the population in Irian
Jayais believed to be infected (Porter et al,
1994). There are no published data about
the prevalence of HTLV in Indonesia
other than in Jakarta and Irian Jaya.
Infections due to HBV, HCV and HTLV
have been reported to be more prevalent
among MSM in other countries but their
prevalences among MSM in Indonesia is
unknown (Zunt et al, 2006; Kassak et al,
2010). Indonesia is located in the tropics
where many tropical diseases, such as
Toxoplasma gondii (T. gondii) are reported to
occur. T. gondii has been reported to have
a high prevalence in urban areas (58%)
and among inhabitants (70%) of Indonesia
(Terazawa et al, 2003). However, there are
no data concerning the seroprevalence of
T. gondii in Indonesia among MSM. There-
fore, we investigated the prevalence of
certain BBV infections among Indonesian
MSM: human immunodeficiency virus
(HIV), hepatitis B virus (HBV), hepatitis
C virus (HCV), hepatitis D virus (HDV),
human T-lymphotropic virus types 1 and
2 (HTLV-1/2), Torque teno virus (TTV) as
well as T. gondii infection. We also inves-
tigated the risk factors associated with
these infections. This data may be used
to guide intervention and prevention
programs and inform physicians who
treat MSM.
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MATERIALS AND METHODS

Study population

We conducted this cross-sectional
survey from October 2009 to October 2011
in Surakarta, Central Java, Indonesia. The
respondents were recruited from venues,
such as hotels, parks and restaurants,
where MSM meet one another, using a
respondent-driven sampling strategy.
Participation in the study was voluntary.
Approval for the study was obtained
from the institutional ethical committee
review boards of the Faculty of Medi-
cine of Sebelas Maret University and Dr
Moewardi General Hospital. Written
informed consent was obtained from all
participants prior to being included in the
study. Blood samples were obtained from
each participant and kept frozen until
analyzed. All procedures were conducted
according to the principles of the Declara-
tion of Helsinki.

One hundred fourty-three MSM
agreed to participate in the study. Respon-
dents underwent face-to-face interviews
and completed an interviewer-adminis-
tered questionnaire. The questionnaire
was divided into two parts. The first part
included questions that assessed general
sociodemographic and epidemiological
characteristics associated with HIV,
HBV, HCV, HDV, HTLV-1/2, TTV and
toxoplasma infection. The second part in-
cluded questions that assessed knowledge
about these diseases and sexual behavior.
The questionnaire was administered by a
trained interviewer. The interviews were
recorded and transcribed verbatim. Data
obtained were: age, marital status, educa-
tional level, occupation, monthly income,
ethnicity, religion, history of being in jail
or prison, history of having hepatitis,
history of hepatitis in family members
or occupational exposure to hepatitis pa-
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tients, drug abuse history, history of ear
piercing, history of having a tattoo, his-
tory of hospitalization, history of surgery,
history of having a transfusion, history
of sharing toothbrushes and/or shavers,
having had a circumcision, smoking his-
tory, history of traumatic injuries, history
of having hemodialysis, history of travel
locally or internationally, health status,
consumption of alcohol, drug abuse his-
tory, knowledge of HIV, sexually transmit-
ted diseases, and hepatitis, knowledge of
transmission, prevention and treatment
of HIV, sexually transmitted diseases, and
hepatitis, history of sexual promiscuity,
sexual orientation, history of not using
a condom and sexually related behavior.
An incentive equivalent to approximately
USD10 was given to each respondent as
compensation for time spent being inter-
viewed.
Serological markers for HIV, HBV, HCYV,
HDYV, HTLV-1/2 and toxoplasma infections
Blood samples were collected in
EDTA tubes, and examined for: HIV an-
tibodies using a Determine HIV-1/2 Kit
(Abbott Diagnostics Japan, Tokyo, Japan)
and confirmed using a Vironostika HIV
Uniform II Antigen Ag/Ab kit (BioMéri-
eux, Marcy I’Etoile, France). A SERATEC
Hepatitis B Quick Test (Gesellschaftfiir-
Biotechnologie GmbH, Géttingen, Germa-
ny) was used to detect HBsAg. Ortho HCV
PA II (Ortho Diagnostics, Tokyo, Japan),
HDV Ab ELISA (Diagnostic Automation,
Calabasas, CA), MP Diagnostic HTLV-I/II
ELISA 4.0 (MP Biomedicals, Singapore), a
DRG T. gondii IgM Elisa Kit (DRG Inter-
national, Springfield, NJ), and a DRG T.
gondii IgG Elisa Kit (DRG International)
were used to detect anti-HCV, anti-HDYV,
anti-HTLV-1/2, IgM anti-toxoplasma, and
IgG anti-toxoplasma antibodies, respec-
tively. All assays were performed accord-
ing to the manufacturer’s instructions. All
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samples were tested at least in duplicate.

Nucleic acid extraction and molecular
detection of TTV

TTV nucleic acid was extracted with a
PureLink Viral RNA/DNA Kit (Invitrogen,
Carlsbad, CA) according to the manu-
facturer’s instructions. TTV-DNA was
detected by nested PCR as described pre-
viously (Irshad et al, 2008). TTV molecular
detection was performed by PCR using
the Amplitaq Gold® 360 DNA Polymerase
Kit (Invitrogen, Carlsbad, CA). Internal
amplification controls were included to
exclude any false negative results. The
corresponding positive controls and one
negative control (sterile water) were in-
cluded for each group simultaneously. To
prevent PCR contamination, the reagent
preparation, sample processing and nest-
ed PCR assays were performed in rooms
separate from those where the amplified
products were analyzed. Aerosol-resistant
pipette tips were used throughout the as-
says. The PCR products were subjected to
electrophoresis in 2% agarose gels, which
were stained with ethidium bromide and
visualized under ultraviolet illumination.
The specificity was confirmed by sequenc-
ing the amplicons. All samples were tested
at least in duplicate.

Statistical analysis

Statistical analysis was performed
using SPSS version 16 software (SPSS,
Chicago, IL). A 95% confidence interval
(CI) was used for all data analysis.

RESULTS

Demographics, risk behavior and sexual
behavior

One hundred fourty-three MSM
were included in this study. The subjects
were classified into three groups: gay,
TG and MSW (Table 1). The mean ages
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were 27 years (range, 19-54 years), 32
years (23-48 years), and 30 years (19-49
years) in the gay, TG and MSW groups,
respectively (p=0.018). None of the par-
ticipants knew about hepatitis or sexually
transmitted infections (STI), and only 57
(57/143, 39.9%) knew about transmission
routes and prevention of HIV infection.
Participants with less than or equal to a
middle school education level were less
likely to know about HIV [odds ratios
(OR) 2.7; 95% CI: 1.30-5.81]. None of the
participants had traveled to another city
or internationally during the previous 10
years. None reported a history of contact
with blood, being pricked with a needle
contaminated with blood, blood transfu-
sions, dialysis, history of traumatic injury
or transplantation. The health status of
all the participants was reported as good.

All the participants were sexually ac-
tive (Table 1). The mean ages of first sexual
activity were 18 years (range, 14-29), 15.2
years (14-18), and 18 years (8-31) in the
gay, TG and MSW groups (p=0.001). Of
the 143 participants, 48 (48/143, 33.6%)
had a history of ejaculating in the anus,
18 (18/143, 12.6%) in the vagina, and 77
(77/143, 53.8%) in a combination of places,
such as the anus, vagina, mouth and out-
side the body (data not shown). Accord-
ing to the self-reported sexual techniques
used by the participants, oral-anal-coitus
was the most common (86/142, 60.5%),
followed by a combination of techniques
(oral-anal-coitus with techniques such as
blow jobs, petting, French kisses, fist fuck-
ing and hand jobs) (49/142, 34.5%) and or-
dinary coitus (7/142, 5.0%). Nearly all the
participants (128/143, 89.5%) performed
these sexual techniques for pleasure; the
remaining did so to follow orders (6/143,
4.2%) or as a trial (9/143, 6.3%).

Anal sex without a condom was
performed by the majority of the par-
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Table 1
Sociodemographic, risk behavior and sexual behavior among men who have sex with
men (MSM) in Surakarta, Indonesia.

Factors Sexual orientation gender identity
Gay TG MSW Total
n (%) n (%) n (%) n (%)

Total cases 77 (53.8) 21 (14.7) 45 (31.4) 143 (100.0)
Age (years)

<20 15 (19.5) 0 (0.0) 3 (6.7) 18 (12.6)

21-30 44 (57.1) 14 (66.7) 24 (53.3) 82 (57.3)

31-40 13 (16.9) 3(14.3) 13 (28.9) 29 (20.3)

41-50 3 (3.9) 4 (19.0) 5 (11.1) 12 (8.4)

>50 2 (2.6) 0 (0.0) 0 (0.0) 2 (1.4)
Marital status

Married 12 (15.6) 0 (0.0) 13 (28.9) 25 (17.5)

Ever married 1(1.3) 1 (4.8) 0 (0.0) 2(1.4)

Not married 64 (83.1) 20 (95.2) 32 (71.1) 116 (81.1)
Education

Undergraduate 37 (48.0) 1 (4.8) 1.2 39 (27.3)

Senior high school 27 (35.1) 19 (90.4) 18 (40.0) 64 (44.8)

Junior high school 10 (13.0) 0 (0.0) 16 (35.6) 26 (18.2)

Elementary school 0 (0.0) 0 (0.0) 5 (11.1) 5 (3.5)

Not graduated from elementary school 3 (3.9) 1 (4.8) 5 (11.1) 9 (6.2)
Occupation

Student 12 (15.6) 1 (4.8) 0 (0.0) 13 (9.1)

Unemployment 0 (0.0) 1 (4.8) 0 (0.0) 1(0.7)

Formal employee 2 (2.6) 0 (0.0) 0 (0.0) 2 (1.4)

Informal employee 63 (81.8) 19 (90.4) 45 (100.0) 127 (88.8)
Monthly income (USD)

<100 61 (79.2) 20 (95.2) 30 (66.7) 111 (77.6)

>100 16 (20.8) 1 (4.8) 15 (33.3) 32 (22.4)
Ethnicity

Javanese 69 (89.6) 21 (100.0) 44 (97.8) 134 (93.7)

Non-Javanese (Ethnic minority) 8 (10.4) 0 (0.0) 1(2.2) 9 (6.3)
Religion

Islam 57 (74.0) 20 (95.2) 40 (88.9) 117 (81.8)

Christ 16 (20.8) 1 (4.8) 5 (11.1) 22 (15.4)

Protestant 4 (5.2) 0 (0.0) 0 (0.0) 4 (2.8)
HIV screening

Never 72 (93.5) 1 (4.8) 26 (57.8) 99 (69.2)

Ever 5 (6.5) 20 (95.2) 19 (42.2) 44 (30.8)
STI screening?

Never 73 (96.1) 1 (4.8) 34 (75.6) 108 (76.1)

Ever 3(3.9) 20 (95.2) 11 (24.4) 34 (23.9)
STI history?

Never 73 (96.1) 21 (100.0) 30 (66.7) 124 (87.3)

Ever 3 (3.9) 0 (0.0) 15 (33.3) 18 (12.6)
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Table 1 (Continued).

Factors Sexual orientation gender identity
Gay TG MSW Total
n (%) n (%) n (%) n (%)

Inmate history

Never 45 (58.4) 20 (95.2) 44 (97.8) 109 (76.2)

Ever 32 (41.6) 1(4.8) 1(2.2) 34 (23.8)
Drug abuse

Never 54 (70.1) 20 (95.2) 35 (77.8) 109 (76.2)

Ever 23 (29.9) 1(4.8) 10 (22.2) 34 (23.8)
IDU

Never 67 (87.0) 16 (76.2) 43 (95.6) 126 (88.1)

Ever 10 (13.0) 5(23.8) 2 (44) 17 (11.9)
Tattoo

Never 60 (77.9) 9 (42.9) 32 (71.1) 101 (70.6)

Ever 17 (22.1) 12 (57.1) 13 (28.9) 42 (29.4)
Piercing

Never 58 (75.3) 1(4.8) 30 (66.7) 89 (62.2)

Ever 19 (24.7) 20 (95.2) 15 (33.3) 54 (37.8)
Hospitalize history

Never 67 (87.0) 21 (100.0) 36 (80.0) 124 (86.7)

Ever 10 (13.0) 0 (0.0) 9 (20.0) 19 (13.3)
Mouth surgery

Never 77 (100.0) 21 (100.0) 26 (57.8) 124 (86.7)

Ever 0 (0.0) 0 (0.0) 19 (42.2) 19 (13.3)
Surgical operation besides mouth surgery

Never 75 (97.4) 21 (100.0) 39 (86.7) 135 (94.4)

Ever 2 (2.6) 0 (0.0) 6 (13.3) 8 (5.6)
Share needles

Never 77 (100.0) 21 (100.0) 44 (97.8) 142 (99.3)

Ever 0 (0.0) 0 (0.0) 1(2.2) 1(0.7)
Share toothbrush

Never 77 (100.0) 21 (100.0) 30 (66.7) 128 (89.5)

Ever 0 (0.0) 0 (0.0) 15 (33.3) 15 (10.5)
Share shaver

Never 75 (97.4) 1(4.8) 29 (64.4) 125 (87.4)

Ever 2 (2.6) 20 (95.2) 16 (35.6) 18 (12.6)
Circumcision

Yes 73 (94.8) 21 (100.0) 45 (100.0) 139 (97.2)

No 4 (5.2) 0 (0.0) 0 (0.0) 4(2.8)
Smoke history

Never 12 (15.6) 1(4.8) 5 (11.1) 18 (12.6)

Ever 65 (84.4) 20 (95.2) 40 (88.9) 125 (87.4)
Alcohol intoxication

Never 53 (68.8) 19 (90.5) 7 (15.6) 79 (55.2)

Ever 24 (31.2) 2(9.5) 38 (84.4) 64 (44.8)
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Table 1 (Continued).

Factors Sexual orientation gender identity
Gay TG MSW Total
n (%) n (%) n (%) n (%)

Vaginal sex without condom

Never 42 (54.5) 18 (85.7) 18 (40.0) 78 (54.5)

Ever 35 (45.5) 3(14.3) 27 (60.0) 65 (45.5)
Anal sex without condom

Never 26.0) 4 (19.0) 14 (31.1) 38 (26.5)

Ever 57 (74.0) 17 (81.0) 31 (68.9) 105 (73.5)
Role during sexual activity

Largely receptive 42 (54.5) 21 (100.0) 17 (37.8) 80 (56.0)

Largely insertive 35 (45.5) 0 (0.0) 28 (62.2) 63 (44.0)
Frequency of sexual activity

>1x / week 62.3) 21 (100.0) 45 (100.0) 114 (79.7)

>1x / month 29 (37.7) 0 (0.0) 0 (0.0) 29 (20.3)
Saliva as lubricant

Never 40.3) 0 (0.0) 22 (48.9) 53 (37.1)

Ever 46 (59.7) 21 (100.0) 23 (51.1) 90 (62.9)
Sex with foreigner?

Never 69 (90.1) 19 (90.5) 28 (62.2) 116 (81.7)

Ever 7 (9.9) 2 (9.5) 17 (37.8) 26 (18.3)
Commercial sex activity with man

Never 15 (19.5) 0 (0.0) 0 (0.0) 15 (10.5)

Ever 62 (80.5) 21 (100.0) 45 (100.0) 128 (89.5)
Non-commercial sex activity with man

Never 15 (19.5) 0 (0.0) 0 (0.0) 15 (10.5)

Ever 62 (80.5) 21 (100.0) 45 (100.0) 128 (89.5)
Commercial sex activity with woman

Never 73 (94.8) 20 (95.2) 0 (0.0) 93 (65.0)

Ever 4 (5.2) 1(4.8) 45 (100.0) 50 (35.0)
Non-commercial sex activity with woman

Never 57 (74.0) 19 (90.5) 0 (0.0) 76 (53.1)

Ever 20 (26.0) 2 (9.5) 45 (100.0) 67 (46.9)

one missing value.

N, number of participants; TG, transgender; MSW, male sex worker; STI, sexual transmitted infec-

tion; IDU, injecting drug user.

ticipants (Table 1) and was more likely to
be performed by participants who were
injecting drug users (IDU) (OR 2.0; 95%
CI: 0.85-4.54), had an educational level
of greater than or equal to senior high
school (OR 1.5; 95% CI: 0.67-3.34), or had
amonthly income <100 USD (OR 1.8; 95%

1038

CI: 0.48-6.62). The receptive role during
sexual activity was performed by 80 par-
ticipants (Table 1) and was more likely to
be performed by participants who were
IDUs (OR 1.5; 95% CI: 0.53-4.35), had a
tattoo (OR 5.1; 95% CI: 2.14-12.06), had
been pierced (OR 4.7; 95% CI: 2.18-12.11),
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Table 2
Seroprevalence of HIV, HBV, HCV, HDV, HTLYV, anti-toxoplasma_IgG, anti-toxoplasma_
IgM, and TTV of men who have sex with men (MSM) in Surakarta, Indonesia.

Factors Sexual orientation gender identity

Gay TG  MSW Total
n (%) n(%) n%) n%)

Total Cases 77 21 45 143

Single Infection
Anti HIV-1/2 (+) 2(26) 6(286) 5(11.1) 13(9.1)
HBsAg (+) 6(7.8) 3(14.3) 5(11.1) 14(9.8)
Anti HCV (+) 25 (32.5) 7 (33.3) 8(17.8) 40(28.0)
Anti HDV (+) 000) 148 000 1(07)
Anti HTLV-1/2 (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
Anti-toxoplasma_IgM (+) 2 (2.6) 0(0.0) 0(0.0) 2(1.4)
Anti-toxoplasma_IgG (+) 25 (32.5) 5(23.8) 14(31.1) 44 (30.8)
PCRTTV (+) 17 (22.1) 10 (47.6) 11 (24.4) 38 (26.6)

Multiple Infection
Anti HIV-1/2 (+) + HBsAg (+) 0(0.0) 1(48 244 3(.1)
Anti HIV-1/2 (+) + Anti HCV (+) 2(26) 1(4.8) 1(22) 4(.8)
Anti HIV-1/2 (+) + Anti HDV (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
Anti HIV-1/2 (+) + Anti-toxoplasma_IgG (+) 0(0.0) 205 244 428
Anti HIV-1/2 (+) + PCRTTV (+) 0(0.0) 2(9.5) 3(6.7) 5(3.5)
HBsAg (+) + Anti HCV (+) 2(26) 1(48) 0(.00 3(@21)
HBsAg (+) + Anti HDV (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
HBsAg (+) + PCR TTV (+) 6(78) 1(48) 3(67) 10(7.0)
Anti HCV (+) + Anti HTLV-1/2 (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
Anti HCV (+) + Anti-toxoplasma_IgG (+) 11 (143) 2(95) 3(67) 16(11.2)
Anti HCV (+) + PCRTTV (+) 8(10.4) 6(28.6) 2(4.4) 16(11.2)
Anti HTLV-1/2 (+) + PCR TTV (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
Anti HTLV-1/2 (+) + Anti-toxoplasma_IgG (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
PCR TTV (+) + Anti-toxoplasma_IgG (+) 5(6.5) 4((19) 3(6.7) 12(8.1)
Anti HIV-1/2 (+) + HBsAg (+) + Anti HDV (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
Anti HIV-1/2 (+) + HBsAg (+) + PCR TTV (+) 0(0.0) 0 (0.0) 2(4.4) 2(1.4)
Anti HIV-1/2 (+) + Anti HCV + PCR TTV (+) 0(0.0) 148 122 2(14)
Anti HIV-1/2 (+) + PCR TTV (+) + Anti-toxoplasma_IgG (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
HBsAg (+) + Anti HCV (+) + PCR TTV (+) 2(26) 148 000 3(.1)
Anti HCV (+) + Anti HTLV-1/2 (+) + Anti-toxoplasma_IgG (+) 0(0.0) 14.8) 0(0.0) 1(0.7)
Anti HCV (+) + Anti HTLV-1/2 (+) + PCRTTV (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
Anti HCV (+) + PCR TTV (+) + Anti-toxoplasma_IgG (+) 565 205 122 8(.6)
Anti HTLV-1/2 (+) + Anti-toxoplasma_IgG(+) + PCR TTV (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)
Anti HCV (+) + Anti HTLV-1/2 (+) + Anti-toxoplasma_IgG (+) 0(0.0) 1(4.8) 0(0.0) 1(0.7)

+PCRTTV (+)

N, number of participants; TG, transgender; MSW, male sex worker.
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Table 3
Univariate analysis of risk factors for BBV infection among men who have sex with
men (MSM) in Surakarta, Indonesia.

Factors OR (95%CI) aOR (95%CI)2
HIV (+)

Senior high school education or greater 2.3(0.48-10.74)

Monthly income < USD100 1.6 (0.35-7.86)

Anal sex without a condom 1.2 (0.32-4.72)

Using saliva as lubricant 2.1 (0.55-7.94)

Performed receptive role during sex 2.8 (0.75-10.86) 1.3(0.24-7.3)

IDU

4.0 (1.08-14.82)

6.0 (1.10-33.01)

Tattoo 3.2 (0.99-10.07)

Piercing 11.1 (2.36-52.45) 8.1 (1.30-50.04)
Participated in a sex party 1.9 (0.47-7.44)

Mouth surgery 1.2 (0.25-5.93)

Besides mouth surgery

HBV (+)

Senior high school education or greater
Anal sex without a condom
Using saliva as lubricant

1.5(0.17-12.92)

1.5 (0.39-5.59)
1.4 (0.36-5.18)
2.3 (0.62-8.73)

Tattoo 2.2 (0.57-9.01)
Mouth surgery 1.3 (0.41-3.87)
HCV (+)

Senior high school education or greater
Monthly income <USD100

Anal sex without a condom

Using saliva as lubricant

Tattoo

Piercing

Besides mouth surgery

Toxoplasma (+)

Middle school education or greater
Vaginal sex without a condom
Anal sex without a condom

Using saliva as lubricant

Drug abuser

2.8 (1.07-7.29)
2.5(0.88-7.00)
2.5 (0.97-6.69)
4.8 (1.84-12.30)
1.7 (0.78-3.67)
1.8 (0.84-3.69)
1.6 (0.36-6.98)

2.2 (0.79-6.21)
2.5 (1.23-5.29)
2.4 (0.97-6.00)
1.9 (0.87-4.09)
1.1 (0.48-2.52)

1.5 (0.42-5.48)
2.9 (0.87-9.41)
2.1 (0.66-6.55)

2.3 (1.06-4.92)
2.2 (0.75-6.37)
1.6 (0.66-4.12)

Tattoo 2.1(0.97-4.47) 3.2 (1.28-7.98)
Inmate 1.9 (0.87-3.97)
Hospitalized 1.8 (0.66-4.78)

Having injection outside a hospital
Participated in a sex party

TTV (+)

Senior high school education or greater
Monthly income < USD100

Vaginal sex without a condom

Using saliva as lubricant

Performed the receptive role during sex
IDU

2.3(0.31-16.95)
1.5 (0.56-3.85)

1.1 (0.48-2.59)
1.7 (0.66-4.67)
1.5(0.70-3.12)
2.3 (1.00-5.40)
1.7 (0.81-3.78)

33.6 (7.18-157.15)

1.4 (0.49-3.87)

32.5(5.93-177.93)

Tattoo 1.4 (0.61-3.02)
Piercing 2.0 (0.94-4.25) 1.6 (0.59-4.62)
Mouth surgery 1.3 (0.46-3.78)

Only significance factors that are shown. OR, odd ratios; CI, confidence interval; IDU, injecting drug

user; USD, US Dollar; aOR, adjusted OR (only shown if >1.0).
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had an educational level of greater than or
equal to senior high school (OR 1.8; 95%
CI: 0.88-3.86), or had a monthly income
<USD100 (OR 1.9; 95% CI: 0.85-4.17). Us-
ing saliva as a lubricant was performed
by 37.1% of participants (53/143) and
was more likely to be performed by par-
ticipants who were IDUs (OR 11.2, 95%
CI:1.45-87.44), had an educational level
of greater than or equal to senior high
school (OR 1.6; 95% CI: 0.75-3.35), had a
tattoo (OR 1.1;95% CI: 0.51-2.30), had been
pierced (OR 1.3; 95% CI: 0.64-2.63) or had
a monthly income <USD100 (OR 3.3; 95%
CI: 1.47-7.46).

HIV infection and risk behavior
Approximately 15.3% (2/13) of the
HIV-infected participants were gay, 46.2%
(6/13) were TG and 38.5% (5/13) were
MSW (p=0.029) (Table 2). The mean age
of the HIV-infected participants was 29
years (range, 19-45) (p=0.735). Significant
differences were found between the HIV-
positive and HIV-negative participants:
being an IDU (30.8% vs 10.0%, p=0.027),
having a tattoo (53.8% vs 26.9%, p=0.042),
having been pierced (84.6% vs 33.1%,
p<0.001) and having unprotected inter-
course (15.4% vs 48.5%, p=0.022). Having
a history of the receptive role in sexual
activity [adjusted OR (aOR) 1.3; 95% CI:
0.24-7.30], being an IDU (aOR 6.0; 95% CI:
1.10-33.01) and having been pierced (aOR
8.1;95% CI: 1.30-50.04) were significantly
associated with HIV infection (Table 3).

HBYV infection and risk behavior

Of the 14 HBsAg-positive partici-
pants, 42.9% (6/14) were gay, 21.4% (3/14)
were TG, and 35.7% (5/14) were MSW
(p=0.992) (Table 2). The mean age of the
HBsAg-positive participants was 25 years
old (19-38) (p=0.059). HBV infection was
more likely to occur in participants who
had an education level greater than or
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equal to senior high school (OR 1.5; 95%
CI: 0.39-5.59), had anal sex without a
condom (OR 1.4; 95% CI: 0.36-5.18), used
saliva as a lubricant (OR 2.3; 95% CI:
0.62-8.73), had a tattoo (OR 2.2; 95% CI:
0.57-9.01) or had mouth surgery (OR 1.3;
95% CI: 0.41-3.87) (Table 3).
HCYV infection and risk behavior

Of the 40 participants infected with
HCV, 62.5% (25/40) were gay, 17.5%
(7/40) were TG and 20% (8/40) were MSM
(p=0.458) (Table 2). Seventeen participants
(17/40, 42.5%) were IDU. The mean age
of the HCV-infected participants was 28
years old (19-48) (p=0.488). Having a his-
tory of anal sex without a condom (aOR
1.5; 95% CI: 0.42-5.48), using saliva as a
lubricant (aOR 2.9; 95% CI: 0.87-9.41) and
having a tattoo (aOR 2.1; 95% CI: 0.66-
6.55) were correlated with HCV infection
(Table 3).

HDYV infection, HTLV infection and risk
behavior

The HDV-positive participant was a
30 year old transgender, had a tattoo and
had been pierced. He had performed anal
sex without a condom. The anti-HTLV-
positive participant was a 27 year old
TG and an IDU. He did not have a tat-
too or piercing. He reported that he had
performed vaginal and anal sex without
a condom.
Toxoplasma seroprevalence and risk be-
havior

Of the 44 participants who were posi-
tive for anti-toxoplasma IgG, 56.8% (25/44)
were gay, 11.4% (5/44) were TG and 31.8%
(14/44) were MSW (p=1.000) (Table 2). The
mean age of the HCV-infected partici-
pants was 29 years old (20-47) (p=0.454).
Coitus without a condom (aOR 2.3; 95%
CI: 1.06-4.92), anal sex without a condom
(aOR 2.2; 95% CI: 0.75-6.37), using saliva
as a lubricant (aOR 1.6; 95% CI: 0.66-4.12),
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and having a tattoo (aOR 3.2; 95% CI: 1.28-
7.98) were associated with positive results
for anti-toxoplasma IgG (Table 3).

TTV infection and risk behavior

Among the TTV-infected participants,
44.7% (17/38) were gay, 26.3% (10/38)
were TG and 29.0% (11/38) were MSW
(p=0.784) (Table 2). The mean age of the
TTV-infected participants was 31 years
old (19-54) (p=0.137). Using saliva as a
lubricant (76.3% vs 58.1%, p=0.046) and
being an IDU (39.5% vs 1.9%, p<0.001)
were significantly more common among
TTV-positive than TTV-negative partici-
pants. Logistic regression analysis showed
having a receptive role in sexual activity
(aOR 1.4;95% CI: 0.49-3.87), being an IDU
(aOR 32.5;95% CI: 5.93-177.93) and having
had piercing (aOR 1.6; 95% CI: 0.59-4.62)
were independent factors for TTV infec-
tion (Table 3).

Multiple infections and risk behavior
Multiple infections were found
among participants in this study (Table
2). All (16/16) of the HCV/TTV-positive
participants had a tattoo and a history of
piercing and had used saliva as a lubri-
cant. All (16/16) of the HCV/anti-toxoplas-
ma IgG-seropositive participants were
informal employees and had a monthly
income < USD 100. All participants who
were coinfected with HIV/HCV/TTV were
IDUs. None of the participants coinfected
with HIV/HBV/HDV, HIV/HBV/TTV or
HIV/TTV/T. gondii were IDUs.

DISCUSSION

Surakarta, also known as Solo, is one
of the largest cities in Central Java Prov-
ince, Indonesia. Surakarta is a strategic
point because of its position connecting
Yogyakarta, the capital city of DIY Prov-
ince in the southern region of Java, with
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Semarang, the capital city of Central Java
Province in the northern region of Java.
Surakarta also connects Yogyakarta with
Surabaya, the capital city of East Java
Province in the eastern region of Java. Its
strategic position has enabled Surakarta
to become a business center for other
surrounding cities and has resulted in
many people from these surrounding
cities moving to Surakarta to find work
(Government of Surakarta, 2012). The
Department of the Population and Civil
Registry reported that Surakarta had the
highest population density in Central Java
Province in 2011 (Department of Popula-
tion and Civil Registry Surakarta, 2011).
Surakarta’s role as a transit city has re-
sulted in Surakarta playing an important
role in the spread of diseases. Although
Surakarta has a vital role in Central Java
Province and a high population den-
sity, an epidemiological study of selected
blood-borne pathogen infections among
the population in Surakarta has not been
previously performed to the best of our
knowledge.

The HIV infection prevalence in our
study was higher than that in a previous
study in 2007, which reported the preva-
lence of HIV infection among MSMs in
six cities in Indonesia (Jakarta, Bandung,
Semarang, Surabaya, Malang and Medan)
was 5.2% (Morineau et al, 2011); however,
the MSM participants in the previous
study were not classified into specific
groups (gay, TG, MSW) as done here. The
difference in the HIV prevalence between
our study and the previous study may
have been caused by the differentiation of
high risk behavior practiced by the com-
munity. In our study, the only sexual be-
havior with a propensity for HIV infection
was the receptive role in sexual activity.
Risk factors that had a strong associa-
tion with HIV infection among the MSM
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participants in the present study were
being an IDU and having been pierced.
The prevalence of HIV infection among
MSM in this study was also higher than
the prevalence of HIV infection among the
general population in Indonesia (Ministry
of Health Indonesia, 2012), which can be
attributed to the observation MSM have
higher risk behavior than the general
community (Pisani et al, 2004; Morineau
etal, 2011). Our data shows 23.5% of HIV-
positive participants were IDUs compared
with 7.1% of cases who were not IDUs.
Our findings agree with a previous study
reporting HIV infection among IDUs in
Bandung, Indonesia is common (Iskandar
et al, 2010), but studies of HIV among
MSM in Indonesia have not been reported.
Meanwhile, 20.4% of participants that
had been pierced had an HIV infection
compared with only 2.3% of people who
had never been pierced. Previous studies
of HIV in Indonesia have not reported an
association between HIV infection and a
history of having been pierced (Iskandar
et al, 2010; Nelwan ef al, 2010; Morineau
et al, 2011).

Most participants with an HIV-posi-
tive infection were co-infected with HBV,
HCV, HDV, TTV or T. gondii. Practicing
high risk sexual behavior is a risk factor
of HIV/HCV co-infection among HIV-
positive MSM, and the incidence of HCV
co-infection among HIV-positive MSM
has been reported to be high (van de
Laar et al, 2007). We also found multiple
coinfected cases: HIV/HBV/HDV (0.7%),
HIV/HBV/TTV (1.4%), HIV/HCV/TTV
(1.4%) and HIV/TTV/T. gondii (0.7%). All
participants coinfected with HIV/HCV/
TTV were IDUs, none who were coin-
fected with HIV/HBV/HDV, HIV/HBV/
TTV or HIV/TTV/T. gondii were IDUs. IDU
is a known risk factor for triple infection
(Nerurkar et al, 1999; Sherman et al, 2001),
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however further studies are needed to
find other risk factors.

The prevalence of HBV infection in
our study (9.8%) was higher than in a
previous study from Indonesia (5.1%)
(Nerurkar et al, 1999), but Surakarta
was not included in that study. None of
the participants in our study who were
HBsAg positive had ever received HBV
vaccination (data not shown). Because the
sample number in our study was low, we
failed to find a correlation between HBV
infection and the risk factors investigated.

The prevalence of HCV infection
among MSM participants was 28.0%,
higher than in a previous study among
prisoners in Bandung, Indonesia (18.6%)
(Nelwan et al, 2010) and in the general
population of Tahuna, Sulawesi Utara
Province, Indonesia (0.2%) (Achwan et al,
2007). We could not find a previous study
of the prevalence of HCV infection among
MSMs in Indonesia. Based on multivari-
ate analysis, using saliva as a lubricant
during sexual intercourse was correlated
with HIV infection. HCV transmission
through the saliva is possible; one study
found 95% of those positive for HCV had
HCV RNA in the saliva (Wang et al, 2006).
Having a tattoo also increased the risk for
having HCV infection, similar to a previ-
ous report (Mahfoud et al, 2010; Nelwan
etal, 2010). We found all MSM participants
in our study with a history of being IDUs
had HCV infection.

One participant infected with HDV
was also infected with HIV and HBV. A
study from 28 cities on 15 islands in In-
donesia, including Surakarta, conducted
during 1989-2007 found 0.8% of the
population had anti-HDV antibodies (Mu-
lyanto et al, 2009); however there are no
previous studies of HDV among MSM in
Indonesia. The HDV-infected participant
in our study was not an IDU, but he had
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a tattoo and piercing, and practiced high
risk sexual behavior. This finding is in
line with a previous study conducted in
Taiwan that reported that sexual contact is
one of major routes for HDV transmission
(Chang et al, 2011).

T. gondii infection had the highest
prevalence among MSM in the present
study. The prevalence of T. gondii infection
among MSM in our study was lower than
the prevalence among the general popula-
tion in Jakarta (Terazawa et al, 2003). In the
present study, we did not find any acute
cases of T. gondii infection by examining
with anti-toxoplasma IgM, as has been
used to diagnose an acute infection (Lap-
palainen and Hedman, 2004; Rahbari et al,
2012). The risk factor significantly associ-
ated with T. gondii infection among MSM
in this study was having a tattoo, which
agrees with a previous report (Mohraz
et al, 2009). Further studies are needed to
investigate T. gondii transmission through
tattoos or people who have tattoos.

Twenty-six point six percent of the
MSM in the present study were positive
for TTV infection. The prevalence of TTV
infection among MSM in either Indonesia
or the world, to the best of our knowledge,
has not been reported previously. MSM
practice high risk sexual behavior, and
sexual contact is consider a mode of TTV
transmission (MacDonald et al, 1999; Puig-
Basagoiti et al, 2000; Krekulova et al, 2001;
Yazici et al, 2001).

We found TTV coinfection with HIV,
HBV, HCV, HTLV-1/2 and T. gondii. TTV
infection is often found in people with
HBV or HCV infection (Krekulova et al,
2001; Salakova et al, 2004; Kristian et al,
2006; Hussain et al, 2012) because these
three viruses have the same transmission
route (Salakova et al, 2004). Seventy-one
point four percent of participants posi-
tive for HBV were infected with TTV and
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52.5% of participants positive for HCV
were infected with TTV. One participant
positive for HTLV was also infected with
TTV. Multiple coinfections among TTV-
infected participants were found: HIV/
HBV/TTV, HIV/HCV/TTV, HIV/TTV/T.
gondii, HBV/HCV/TTV, HCV/TTV/T.
gondii and HTLV/TTV/T. gondii. Based on
multivariate analysis, the risk factor as-
sociated with TTV infection was being an
IDU (OR 32.5; 95% CI: 5.93-177.93), similar
to a previous study from Iran (Ataei et al,
2012). Having been pierced (aOR 1.6; 95%
CI: 0.59-4.62) and having had the receptive
role in sexual activity (aOR 1.4, 95% CI:
0.49-3.87) also increased the risk for being
infected with TTV.

We found one participant coinfected
with HTLV, HCV, TTV and T. gondii. The
prevalence of HTLV-1/2 infections in this
study was much lower than in previous
studies in Irian Jaya, eastern Indonesia
(Porter et al, 1994). HTLV infection among
MSM has never been determined in Indo-
nesia. HTLV co-infection with TTV and
T. gondii among MSM has never been
reported.

HCV/T. gondii and HCV/TTV co-
infections had the highest prevalences in
this study. Studies investigating T. gondii
and HCV co-infection are rare. Most of
the participants in our study who had
HCV/T. gondii co-infection had a history
of anal sex without a condom and used
saliva as a lubricant during sexual inter-
course. However, none were IDUs. No
other studies of HCV/TTV co-infection
among MSM have been reported. Forty
percent of participants in our study who
were infected with HCV also had TTV
coinfection. Risk factors associated with
HCV/TTV co-infection were using saliva
as a sex lubricant (OR 13.9; 95% CI: 1.76-
110.45), having been pierced (OR 4.4; 95%
CI: 1.39-13.95) and having a tattoo (OR 4.0;
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95% CI 1.29-12.12).

The MSM in our study had a poor
knowledge about sexual health and infec-
tious diseases, including about HIV, hepa-
titis and STIs. Participants with less than a
middle school education were less likely
to know about HIV, hepatitis and STIs;
middle schools and lower in Indonesia do
not provide sexual education about HIV,
hepatitis and STIs. This poor knowledge
about HIV, hepatitis and STIs may result
in unsafe sexual intercourse. The majority
of participants in our study had a his-
tory of both anal and vaginal intercourse
without using a condom. Interestingly,
the participants who had unsafe sexual
intercourse were more likely to have a
senior high school education or greater.
This observation indicates formal educa-
tion in Indonesia may not provide enough
basic knowledge about sexual health
and the consequences of unsafe sexual
intercourse. The Indonesian government,
through the Ministry of Education and
other related institutions, should design
an effective strategy to provide a basic
knowledge of sexual health and the con-
sequences of unsafe sexual intercourse.

This was the first study of the preva-
lence of HIV, HBV, HCV, HDV, HTLV and
T. gondii infections among MSM in Indo-
nesia. The number of previous studies
among MSM is insufficient to draw firm
conclusions. Similar surveillance studies
with larger sample sizes need to be per-
formed to confirm our findings.

Indonesians consider MSM to be a de-
viation not be accepted in society (Beyrer,
2010), causing MSM to become a neglected
population in the community. Although
MSM represent a small proportion of In-
donesian society (UNAIDS, 2012), they are
a community at high risk for HIV infec-
tion, viral hepatitis and STIs (Pisani et al,

Vol 45 No.5 September 2014

2004; Morineau et al, 2011). The majority
of MSMs in our study were bisexuals
and practiced high risk sexual behavior.
MSM may be a source for infection in the
general Indonesian population.
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