
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Lessons in HIV/STD prevention

drs Rietmeijer, C.A.M.

Publication date
2004

Link to publication

Citation for published version (APA):
drs Rietmeijer, C. A. M. (2004). Lessons in HIV/STD prevention.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 Aug 2022

https://dare.uva.nl/personal/pure/en/publications/lessons-in-hivstd-prevention(c79addb8-15bf-44af-8731-a9df8e165a55).html


The Internet as a Newly Emerging Risk 

Environment for Sexually Transmitted 

Diseases 

Mary McFarlane, PhD, Sheana S. Bull, PhD, 

Cornells A. Rietmeijer, MD 

Context: Transmission of sexually transmitted diseases (STDs) such as human 

immunodeficiency virus (HIV) infection is associated with unprotected sex among 

multiple anonymous sex partners. The role of the Internet in risk of STDs is not 

known. 

Objective: To compare risk ofSTD transmission for persons who seek sex partners on 

the Internet with risk for persons not seeking sex partners on the Internet. 

Design: Cross-sectional survey conducted September 1999 through April 2000. 

Setting and Participants: A total of856 clients of the Denver Public Health HIV 

Counseling and Testing Site in Colorado. 

Main Outcome Measures: Self report of logging on to the Internet with the inten

tion of finding sex partners; having sex with partners who were originally contacted 

via thelntemet; number ofsuch partners and use of condoms with them; andtime since 

last sexual contact with Internet partners, linked to HIV risk assessment and test 

records. 

Results: Of the 856 clients, most were white (77.8%), men (69.2%), heterosexual 

(65.3 %), and aged 20 to 50 years (84.1 %). Of those, 135 (15.8%) had sought sex 

partners on the Internet, and 88 (65.2 %) of these reported having sex with a partner 

initially met via the Internet. Of those with Internet partners, 34 (38.7%) had 4 or 

more such partners, with 62 (71.2%) of contacts occurring within 6 months prior to 

the client's HIV test. Internet sex seekers were more likely to be men (¥<.001) and 

homosexual (V<. 001) than those not seeking sex via the Internet. Internet sex seekers 

reported more previous STDs ( V=.02); more partners ( V<.001); more anal sex 

(V<. 001); and more sexual exposure to men ( P <. 001), men who have sex with men 
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(V<.001), and partners known to be HIV positive (P<.001) than those not seeking 

sex via the Internet. 

Conclusions: Seeking sex partners via the Internet was a relatively common practice 

in this sample of persons seeking HIV testing and counseling (representative of neither 

Denver nor the overall US population). Clients who seek sex using the Internet appear 

to be at greater risk for STDs than clients who do not seek sex on the Internet. 

Several studies have shown that transmission of sexually transmitted diseases 

(STDS), such as human immunodeficiency virus (HIV) infection, often involves 

persons with multiple and sometimes anonymous sex partners.
1
"

10
 Sex with 

anonymous partners typically has been initiated in bars, bathhouses, clubs, or 

parks.4 It has been suggested that the Internet may be another venue for the 

initiation of sexual contact.
11

 Observations of chat rooms and other Internet 

sites reveal that the Internet facilitates communication of sexual desires, as 

well as in-person meetings resulting in sexual contact.
x 2

 Identifying informa-

tion such as full name, address, or place of work may be withheld from Inter-

net-based sex partners. Due to the impossibility of observing this behavior 

from initiation of conversation to completion of a sexual encounter, it is diffi-

cult to gauge the rate at which persons engage in Internet-initiated sexual rela-

tionships. Also, it is difficult to assess, based on Internet observations, the risk 

of STD/HIV transmission resulting from these encounters. Our goal was to 

determine whether the use of the Internet to solicit sex partners should be con-

sidered a potential risk factor for STD/HIV. To ascertain whether high risk per-

sons seek sex partners on the Internet, we surveyed clients of an HIV counsel-

ing and testing site regarding Internet behaviors and risk for STD/HIV. 

Methods 

This study was reviewed and approved by the institutional review board at the 

Centers for Disease Control and Prevention (CDC), as well as by the Colorado 

Multiple Institutional Review Board. Clients aged 18 years or older who 

sought HIV testing at the Denver Public Health HIV Counseling and Testing 

Site (DPH-HCTS) were eligible for the study. All eligible clients presenting for 

counseling and testing during the study period (September 1099-April 2000) 

were invited to participate. Clients completed a detailed consent form refer-

encing the risk-assessment questionnaire administered by a counselor. The 

counselor, who had completed CDC-supported training for client-centered HIV 

counseling, reviewed the consent form with the patient before obtaining con-

sent. 

The HIV testing protocol included a risk-assessment questionnaire covering 

sexual orientation (heterosexual, homosexual, or bisexual), number of sex 

partners in the past 12 months, and history of sexual exposure to risky partners 

(ie, persons with history of STDS, HIV, or injection drug use; men who have sex 

with men; or hemophiliacs). Questions about drug and alcohol use, condom 
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use during the last sexual encounter, and types of sex performed (ie, oral, anal, 

or vaginal) were included. Clients were asked to provide a blood specimen. 

Test results were entered into the record. 

We also asked clients to complete a 6-item questionnaire, administered via 

face-to-face interview, about their use of the Internet for solicitation of sex 

partners. Of the 911 patients eligible for the survey, 55 did not participate, 

yielding a 94% participation rate. All questions were administered by the 

counselor who obtained the general risk information; counselors administer-

ing these questions received survey-administration training. A client could 

refuse to answer any question. The first question was whether the client had 

ever logged on to the Internet with the intention of seeking a sex partner. 

Clients answering in the negative were not asked further questions. Those 

answering affirmatively were asked whether they had successfully solicited a 

sex partner via the Internet, the number of partners they had ever solicited in 

this manner, time since the last Internet-initiated contact, whether a condom 

was used during the last Internet-initiated contact, and from what location 

they most often logged on to the Internet (eg, home, work, library). 

Responses to all Internet-related questions were recorded on a sheet separate 

from the HIV testing record and entered into a separate database. We linked 

Internet responses to the HIV test record via the test record number alone; this 

method offered no linkage to information that could be used to identify clients 

specifically. Each comparison among columns (in the tables presented herein) 

was considered a separate family, and we used a family-wise error rate (a) of 

.05 to adjust for multiple comparisons. 

Results 

Data were gathered from 856 clients of the DPH-HCTS. Because clients could 

skip any question, the number of respondents answering each question varied. 

The study sample was largely white (77.8%), men (69.2%), and heterosexual 

(65.3 %) (Table 1). The analysis of risk factors, presented in Table 2, indicated 

that a substantial proportion of clients had a past history of STDS (21.8% 

[185/850]). Overall, the sample was sexually active; 176 (23.5%) of the 750 

clients reporting had 7 or more partners in the last 12 months. The sexual 

practice indicated by the most respondents was oral sex (88.7% [ 749/ 844]), 

though vaginal sex (73.9% [621/840]) and anal sex (41.2% [345/838]) were 

also reported. Of the 832 who responded, 335 (40.3 %) reported having used a 

condom during their last sexual encounter, while 13.1% (109/ 834) reported 

being under the influence of drugs or alcohol during their last sexual 

encounter, and 16.8% (142/ 847) reported being sexually exposed to a person 

known to have HIV infection; 53% of those reported using a condom during 

their last sexual encounter (M.M., unpublished data, 2000). 

Responses to Internet usage questions appear in Table 3, with 135 (15.8%) 

clients reporting that they have logged on to the Internet to seek sex part-

ners, and 88 (65.2%) of these having successfully initiated sexual contact; 
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Table 1. Demographic Characteristics of Study Subjects Seeking HIVTesting 
at the Denver Public Health HIV Counseling and Testing Site1 

No. (%) of 
Characteristics Subjects 
(No. Responding) (N = 856) 

Age, y(n = 813) 
<19 
20-29 
30-39 
40-49 
50-59 
_> 60 

Sex (n = 851) 
Men 
Women 

Race (n = 852) 
White 
Black 
Hispanic 
Native American 
Other 

Sexual orientation (n = 848) 
Heterosexual 
Homosexual 
Bisexual 

25( 3.1) 
271 (33.3) 
247 (30.4) 
166(20.4) 
84(10.3) 
20 ( 2.5) 

589 (69.2) 
262 (30.8) 

663 (77.8) 
50 ( 5.9) 
93(10.9) 
11 ( 13) 
35 ( 4.1) 

554 (65.3) 
228 (26.9) 
66 ( 7.8) 

1 A total of 856 subjects were studied. Number of respondents answering each question var-

ied. HIV indicates human immunodeficiency virus, 

34 (38.7%) of those who had sex with Internet partners had met more than 3 

partners using the Internet. Most contacts occurred in the 6 months prior to 

the client's visit to the DPH-HCTS, and condom use during the last encounter 

with an Internet partner was reported by only 3 7 (44.0%) of 84 clients. Of the 

88 clients who reported initiating sexual contact via the Internet, of 86 report 

ing, 78 (90.7%) used home computers and 5 clients (5.8%) did so at work. 

To compare the risk for STD/HIV in Internet sex seekers with that of clients 

who did not seek sex on the Internet, we divided the sample by responses to the 

first 2 questions on our Internet usage survey. Clients who had never logged 

on to the Internet with the intention of seeking a sex partner were called the 

offline group (n=72 i),indicating that sex partners were not sought using the 

Internet. 
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Table 2. Risk Assessment of Study Subjects Seeking HIV Testing at the 
Denver Public Health HIV Counseling and Testing Site1 

Risk Factors No. (%) of 
(No. Responding) Subjects 

(N = 856) 

History of sexually transmitted 
diseases (n = 850) 185 (21.8) 
Victim of abuse or assault 

(n = 844) 73 (8.6) 
No. of partners in prior 12 mo 

(n = 750) 
0 3( 0.4) 
1-3 517(68.9) 
4 - 6 54 ( 7.2) 
7-9 98(13.1) 

10-19 45(6.0) 
>20 33 ( 4.4) 

Type of sexual practice 
Oral (n = 844) 749 (88.7) 
Anal (n = 838) 345 (41.2) 
Vaginal (n = 840) 621 (73.9) 

Used condom at last sexual . 
encounter (n = 832) 335(40.3) 

Used drugs or alcohol at last 
sexual encounter (n = 834) 109 (13.1) 

Sexual exposure 
Women (n = 848) 509 (60.0) 
HIV-positive partner 

(n = 847) 142(16.8) 
Injection drug user 

(n = 852) 94(11.0) 
Men (n = 841) 535(63.6) 
Men who have sex with 

men (n = 846) 285 (33.7) 
Paid sex partner (n = 849) 70 ( 8.2) 

1 A total of 856 subjects were studied. Number of respondents answering each question var-

ied. HIV indicates human immunodeficiency virus. 
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Table 3. Risk Behaviors and Internet Usage of Study Subjects Seeking HIV 
Testing at the Denver Public Health HIV Counseling and Testing Site1 

135(15.8) 

88 (65.2) 

1(1.1) 
26 (29.5) 
13(14.8) 
14(15.9) 
34 (38.7) 

Characteristics No. (%) of 
(No. Responding) Subjects 

Seeking sex partners on 
Internet (n = 856) 

Ever had sex with 
Internet partner (n = 135) 

No. of Internet sex partners 
(n = 88) 
0 
1 

2 

3 

>4 

Time last Internet-initiated 
sex contact occurred, mo 
(n = 87) 

<3 47 (54.0) 
3-6 15(17.2) 

7-12 9(10.3) 

>12 16(18.4) 
Used condom at last 

Internet-initiated sex 
(n = 84) 37(44.0) 

Site of logging on (n = 86) 
Home 78 (90.7) 
Work 5 ( 5.8) 
Other 3 ( 3.5) 

1 A total of 856 subjects were studied, Number of respondents answering each question var-

ied. HIV indicates human immunodeficiency virus. 
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If clients responded that they had logged on to the Internet with the intention 

of seeking a sex partner, they were classified as online seekers (n= 135). If online 

seekers reported having sex with partners whom they had originally met on the 

Internet, then they became online partners (n= 88). Online seekers who had 

not initiated sex contacts via the Internet constituted the online no partner 

group (n=47). The online partner and the online-no-partner groups are com-

bined to form the online seekers. 

As shown in Table 4, there were some similarities in age and in race between 

groups. However, online seekers were more likely to be men than offline 

clients: 13 women reported seeking sex partners on the Internet. Online seek-

ers were more likely to be homosexual than offline clients, and online partners 

were more likely to be homosexual than the online no partner group. 

As shown in Table 5, some risk factors were more frequently reported by the 

online than the offline group. Online seekers were more likely to have had a 

previous STD than the offline clients, thus increasing their risk of acquiring 

future STDS such as HIV.
1 3^5 Online seekers had greater numbers of partners 

than offline clients but were more likely to have used a condom during their 

last sex act. Oral and anal sex were more frequently reported by online seek-

ers, with vaginal sex less frequendy reported. Online seekers reported more 

sexual exposure to men and to men who have sex with men than offline clients, 

and online partners were still more likely to be exposed to men and to men who 

have sex with men than those in the online-no-partner group. Only 14.5% of 

the offline clients reported sexual exposure to a person known to be HIV posi-

tive, while 28.9% of online seekers reported this exposure. Of online partners, 

35.2% had been sexually exposed to a person known to be HIV positive. 

Though the sample size of HIV positive persons was small (n=7), online seek-

ers (2.22%) were about as likely as offline clients (0.55%) to be HIV positive. 

Comment 

The sample of DPH-HCTS clients is representative of neither Denver nor the 

u.s. population as a whole. However, among this sample, the Internet clearly 

has had a role in the solicitation of risky sex partners. Clients who reported 

seeking sex on the Internet were more likely to have concomitant risk factors 

for STD/HIV than clients who did not seek sex on the Internet. Thus, seeking 

sex on the Internet may be a potential risk factor for STD/HIV. These data 

underscore the need for development of strategies to promote STD/HIV pre-

vention among online sex seekers. 

96 



•o 

Q 

O 

o 
v> 

o 

•o 
c 

re 

£ 
0 
C 

r. 
re 

a 
x 
a> 

co 
. * 
a> 
a> 

co 
o 

c 
I» 

2 
_c 
a a> 
w 

3 

co 
Q. 
3 

2 
o 
c 
o 

i 
m 
ü» 
3 
o 
(0 

LL 
J£ 
(0 

o 
c 
o 
(0 

& 
E 
o 
o 
•o 

o 

n 

.re 

93 ; 

ca 
Q_ 
O 

O 
-XL 
CD 
CU 

CO u? 
a> CD 
C *•* 

"F II 

CO CVJ 

O-S-

a> 

a - l 

<t >-

en co 

o co 

Z DC 

3 ^ 
c? S 

e 
o 
Q-

• CO 
O CD 

z tr 

a> 

M 
co co 
C et) 

o a> 

•z. <r 

co r - Tj-
T— O i— 

CO 
L O 

O 
co 

*— CD * - O O CM C\l 
LO O CJ> O O f*- o 

CD 
CD 

O O CD CD 1*^ ^ 
O LO CO CÖ CO CD 

LO i— 

^ ; o i o ) N o> co O 
C\i LO CO O CM CM o 

O 1~. -*t LO LO LO 
d e j ^ d ^ ^ 

LO , _ CM 

cd r^ 
^ o • * t~-: r-̂  LP •«*• 

O CO LO C3> CM CM 
CM 

O OO CO 
O CM CM 

CM CO CD CJ5 «— LO CD 
CD CM CM 

CD 
ai 

r-- Q oo o o oo Lo 
CM CZ> CZ> O O o O 

) CM < ; 0 ) p T t o - t q w 
O LO •**• CO CD O CD C\j • 

O ^ O W S T - O O C D C D LO O L O O > o j t ~ ~ C D C D C D 
CMCJ5CO CO CM CO CO O OO *— 

W 
o 

co 
CD 

O 
CD 

V 

-r 
CO 

r^ 
r-~ 

r^ 
CD 

arl 
co 

CD 
O 

V 

o" 
r^ 

CD 
O 

V 

^ 
a> 

CD 
CD 

V 

F^ 

co 

L O > - LM - r - C M 

-Cf 
O 
CM 

1 0 * 0 * 0 i— LO a> 

O - a " I s - CM - a " i — 

CO C l T f CO C O CM 

C M C O C M 

S L O O ) 
C O C O S 

i — CM OO 
CM L O L O 
CO CM L O 

L O 

OO 
C D 

C D 

CM 

CM LO OO LO CD LO LO 
O ) - ^ i ^ O CÓ N LO 

S2-C.' - J£.2i. CD 
^ " CO LO ° 0 CM ^ - ^ -
CM O OO LM O LO 
• * -r- > * CM 

CO 
co 

co co co 
co cu ro 

«_ CO i_ 
o JO o 

. 2 T3 3 

.22 TJ -9 

s i j 
ill 

CO t 
O-CM 

O ) 

" S ^ O - A T J - t ^ - T - Xj 

CM 

r^ 

"co 

O 

-* c > 
r-~ 

L D 
c } 
r^ 

1 5 
c 

CO ' o i 
e co < > 

_co 

"5 
E 
o 

• o 
EZ 
O 
O 

"TJ 
Cl) 

_) 

CM 
c > 
t ^ 

t= 
3 
O 
ü 
c 
CU 

"cö 
3 

co 

'S 

"5 
LT 
O 
O 
CO 

o 
co 
CD> 
3 

• o 

en 
co 

_) 

CM 
c •> 

5 
c: 
3 
o 
o 
c= 
CD 

"fö 

X 
a> 
co co 

_co 

CD 

CO 

o 
Q_ 
X 
CD 

"5 
X 
CD 

CO 

CO 

r^ 

CD 

E 

I 

CM a> 

èü •_ 
C CU 

•c co 

o- en 
CD p 
2 - o 

"a S 
o .o 
9 - t 3 

> co 

CO 

o 
r^ 

CD 

2 

LO 

f -

2 
co 
5 

co 

CD 
c= 
-c 
co 
D _ 
X 
CD 
CO 

• o 
CO 

Q_ 

O 
co <o 

•2 ' S 
« . g a , 
to -o 
> co 

• 5 co 

91 



References 

i. Centers for Disease Control and Prevention. The HIV/AIDS Epidemic in the United 
States, 1997-1998. Adanta, Ga: Centers for Disease Control and Prevention, Division 
of HIV/AIDS Prevention; December 28,1998. Fact Sheet. 

2. Valleroy L, Mackellar DA Rosen D, Secura G. Prevalence and predictors of unpro-
tected receptive anal intercourse for 15 to 2 2 year old men who have sex with men in 
seven urban areas, USA. From: 12th International Conference on AIDS: June 2 8-July 
3,1998; Geneva, Switzerland. Abstract 23139. 

3. Rosario M, Meyer Bahlburg HF, Hunter J, Gwaclz M. Sexual risk behaviors of gay, les-
bian, and bisexual youths in New York City. AIDS Educ Prev. 1999; 11:476- 496. 

4. Handsfield HH, Whittington WL, Desmon S, et al. Resurgent bacterial sexually trans-
mitted disease among men who have sex with men. MMWR Morb Mortal Wkly Rep. 
1999;48:773-777. 

5. Whittington W, Kent C, Kohn R, et al. Gonorrhea among men who have sex with men. 
MMWR Morb Mortal Wkly Rep. i997;46:889- 892. 

6. Centers for Disease Control and Prevention. Primary and secondary syphilis. MMWR 
Morb Mortal Wkly Rep. 1999;48:873-878. 

7. Page Shafer KA, McFarland W, Kohn R, et al. Increases in unsafe sex and rectal gonor-
rhea among men who have sex with men. MMWR Morb Mortal Wkly Rep. 1999; 48:45-
48. 

8. Aral SO, Holmes KK. Social and behavioral determinants of die epidemiology of 
STDs. In: Holmes KK, ed. Sexually Transmitted Diseases. 3rd ed. New York, NY: 
McGrawHill; 1999:39-76. 

9. Aral SO, Hughes JP, Stoner B, et al. Sexual mixing patterns in the spread of gonococ-
cal and chlamydial infections. Am JPublic Health. 1999;89:825-833. 

10. Aral SO. Sexual network patterns as determinants of STD rates. Sex Transm Dis. 
1999;26:262-264. 

11. Lamb M. Cybersex: research notes on the characteristics of the visitors to online chat 
rooms. Deviant Behav Interdisciplinary J. 1998;19:121-135. 

12. Bull SS, McFarlane M. Soliciting sex on the Internet. Sex Transm Dis. 2000; 27:545-
550. 

13. Richey CM, Macaluso M, Hook EW. Determinants of reinfection with Chlamydia tra
chomatis. Sex Transm Dis. 1999;26:4-11. 

14. WasserheitJN. Epidemiological synergy. Sex Transm Dis. 1992;19:61-77. 
15. Royce RA, Sena A, Cates WJr, Cohen MS. Sexual transmission of HIV. N Engl J Med. 

1997;336:1072-1078. 

98 


