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Abstract

This study examined sexual risk behaviors/outcomes among college students with online partners only, offline partners only, and both online/offline partners. Students with both online/offline partners were more likely to report sexually transmitted diseases, unintended pregnancy, and more vaginal/oral sex partners. Sex with online partners was not riskier than sex with offline partners.

Over the past decade, the Internet has become increasingly important in the romantic and sexual lives of many American adults,1 and a substantial body of research has emerged that explores the sexual health risks associated with online dating and sexual relationships. The majority of these studies have focused specifically on men who have sex with men and suggest that—in this population—meeting online partners is associated with various risk behaviors, including unprotected intercourse,2,3 having multiple sex partners,3,4 substance use,5 a history of sexually transmitted diseases (STDs),5,6 and HIV infection.7,8 Given the growing use of the Internet for dating and sexual relationships among heterosexuals, there is a need to better understand online partnering—particularly among young people, who are at high risk for STDs.9

The objective of this study was to explore sexual health risks among college students based on reports of how they met their last 3 sex partners: online, offline, or some online and some offline. By comparing sexual risk behaviors associated with these 3 divergent types of sex partners, we were able to test 2 competing hypotheses: the “accentuation” hypothesis posits that factors inherent to the Internet increase sexual health risks with partners met online and the “self-selection” hypothesis suggests that use of the Internet as a sexual venue attracts individuals predisposed to risk-taking.10

Data were collected from undergraduates at 2 Florida universities (a large metropolitan university [campus 1] and a large university in a smaller city [campus 2]) during Fall 2008 and Spring 2009. Following IRB approval, a stratified (by year in school) random sample of e-mail addresses was drawn for 6058 (campus 1) and 5481 students (campus 2). Students received an e-mail invitation explaining the study and providing a link to an anonymous, Internet-based questionnaire. E-mail invitations were followed by 3 reminder e-mails, spaced over 30 days.11

A total of 1079 (campus 1) and 1551 (campus 2) students provided data. Respondents were excluded from analysis if they admitted to answering questions dishonestly (n = 27 [campus 1], n = 38 [campus 2]). Another 23 respondents from campus 1 and 4 from campus 2 were excluded due to inconsistent/suspicious response patterns or not meeting inclusion criteria. Data from 2538 students were included in the final dataset, yielding a 22% response rate. Only students reporting as male or female (3 reported being transgendered) and ever having had oral, vaginal, or anal sex were included in the current analyses (N = 2053).

The “partner type” variable was constructed based on respondents' partner-specific reports for each of their last 3 sex partners. Respondents were asked: “How did you first interact with [current/last sex partner]? (First interact means talk with, communicate, etc. for the first time).” Response options were “We first interacted over the Internet/online” or “… in person.” Based on these responses, participants were classified as students with: online partners only; offline partners only; or both online/offline partners. To assess online partnerships beyond the last 3 partners, we asked, “Have you ever had sex with someone offline that you met online?”

Respondents also indicated if they ever willingly had vaginal, oral, and/or anal sex and, if so, age of first sex (for each type) and number of different partners. Risky sex was measured for each of the 3 reported partners with the question, “The first time you had vaginal sex with [current/last sex partner], was a male or female condom used the whole time, from start to finish?” This question was also asked separately for insertive and receptive anal sex. Risky sex for each of the 3 behaviors was defined as a binary variable coded 1 for either “No, only part of the time,” “No, not at all,” or “I don't know,” or 0 for “Yes, from the time we started to when we finished.” Students were asked if they had been tested for HIV in the past year, and if they had ever been told by a doctor or a nurse that they had any 1 of 9 STDs. Unintended pregnancy was assessed by asking: “Have you ever unintentionally become pregnant or gotten someone else pregnant?”

Demographic characteristics and sexual risk behaviors/outcomes were compared between students with online partners only, offline partners only, and both online/offline partners (hereafter called partner type). Odds of demographic and sexual health characteristics were compared between partner types (reference was offline partners only). Mean responses for continuous variables were compared by one-way ANOVAs or Welch test of equality of means. A Tukey post hoc test for pairwise comparisons was used to further elucidate differences between means.

Three generalized estimating equations, using Proc Genmod in SAS 9.2 (Cary, NC), examined the association between meeting a partner online and risky sex (vaginal, insertive anal, and receptive anal) with that partner, while accounting for within-individual correlations. Covariates included categorical age, race, biologic sex, and sexual orientation. Models were run using an exchangeable working correlation structure. Robust empirical standard errors were used in the final model because no appreciable changes in the precision parameter estimates were noted between the exchangeable correlation structure and empirical sandwich estimator.12 Odds ratios with 95% confidence intervals and model-based standard errors were also calculated.

Demographic and sexual characteristics of participants are reported in Table 1. Of the 237 participants reporting sexual activity with a partner met online, 48.8% reported meeting their online partners through social networking sites (SNS), 18.4% through dating or sex-seeking sites, 14.9% through chat rooms, 11.1% through instant messaging, and 6.6% through “special interest” sites (e.g., World of Warcraft). Facebook and MySpace were among the most popular SNS used by participants to meet sexual partners (20.5% and 19.5%, respectively). Fewer participants reported meeting partners on dating sites, such as OkCupid.com (3.1%), Adam4adam.com (2.4%), and Plentyoffish.com (1.4%).
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Compared with students with offline partners only, students with online partners only were more likely to be male and gay, lesbian, or bisexual, but less likely to be part of a fraternity/sorority (Table 2). Students with both online/offline partners were older, had lower grade point averages, had a greater number of vaginal and oral sex partners (Table 3), and were more likely to report past-year HIV testing, ever having had an STD, and unintended pregnancy (Table 2). Those with online partners only had a greater number of anal sex partners and were older at first vaginal and oral sex. Sexual intercourse occasions with an online partner were no more likely to involve risky sex compared with occasions with an offline partner after accounting for within-individual correlations (Table 4). This finding was consistent across the 3 sexual behaviors.
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Our analyses suggest that meeting partners online does not systematically lead to riskier sex. However, there were notable differences between respondents whose recent sexual partners were met online, offline, or both online and offline. Students who reported meeting partners both online/offline generally had a worse sexual risk profile and experienced more serious sexual health outcomes than students with other partner types.

These data provide mixed support to the accentuation and selection hypotheses. Although it appears that the Internet may facilitate sexual partnerships, risky sex was no more likely with partners met online. Collectively, these findings suggest a more complex relationship between individual characteristics and sexual behaviors than is currently captured by an accentuation versus selection framework. This relationship appears to be somewhat contingent on gender and sexual orientation.

Of note, these hypotheses ignore important contextual factors. For instance, not all students reporting sex with an online partner may have been initially seeking sex. In this study, a higher percentage of students reported having sex with Internet partners (13.5%) than those who reported using the Internet specifically to seek sex partners (9.6%). Furthermore, online sex partners in this study were most commonly met on social as opposed to sexual networking sites, suggesting these encounters did not begin as sexual in nature. These findings are consistent with previous research finding that the majority of online dating encounters resulted in sex, although sex was not always the intention,13 as well as research14 and commentary15 pointing to the complex structure of online and offline social relationships.

This study is limited by self-report cross-sectional behavioral data, a relatively low response rate (22%), potential differences between responders and nonresponders, and data collected from 2 universities. Future research should compare online partnership behaviors of students at universities across the United States.

Since it does not appear that the Internet, itself, is a risk environment, it may be that certain personality traits or other individual differences, such as sexual sensation seeking,16 may characterize young people who meet partners online and increase their sexual risk. Further exploration of such individual differences and collection of biologic STD specimens from students is needed.17

Our findings suggest that online venues might be an important public health intervention context. Prevention efforts might include theoretically-grounded and tailored online risk reduction messages, including condom use promotion and marketing of STD testing sites, appearing as banner advertisements on websites frequently visited by students. Interventions may also include interactive sexual health promotion applications that can be diffused through SNS, as an environment for both STD risk and prevention.18
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TABLE 3. ANOVAs of Continuous Demographic and Sexual Health Variables—College Students Reporting Online Partner(s) Only, Offline

Partner(s) Only, and Both Online and Offline Partners

Partner(s) Only
Mean (SD)

Both Online and

7.534 (2, 117.235)

5.276 (2, 90.726)
1688 (2, 39.599)
5.199 (2, 112.036)

19.24 (2.65) 0.642 (2, 39.990)

0.001
0.024
0.007
0.015
0.007

<0.001

0.532

<0.001

Age (N = 1951)* 21.15 (3.86)
GPA (N = 1902)" 3.10 (0.67)
No. lifetime vaginal sex partners (N = 1749)* 5.70 (10.84)
No. lifetime anal sex partners (N = 621)* 1.71 (2.67)
No. lifetime oral sex partners (N = 1873)* 5.23(8.83)
Age at first vaginal sex, in years (N = 1696) 17.05 (1.95)
Age at first anal sex, in years (N = 619)*

Age at first oral sex, in years (N = 1880) 16.86 (2.15)

*Equal variances not assumed, based on Levene test.

‘Grade point average (GPA)—A = 4,B = 3,C =2,D = 1,F = 0.

Bold values are statistically significantly different from the reference group (offline partner[s] only), based on Tukey HSD multiple comparison tests.

Total N varies on the basis of the number of participants eligible to answer each question.
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TABLE 4. Generalized Estimating Equation (GEE) Models Examining the Association Between Meeting a Partner Online and Risky Vaginal

Sex, Insertive Anal Sex, and Receptive Anal Sex (Sex Without Protection) At the First Sexual Experience

Model 1: Risky
Vaginal Sex

Model 2: Risky
Insertive Anal Sex

Model 3: Risky
Receptive Anal Sex

Variable OR 95% CI P OR 95% CI P OR 95% CI P
Online

No ref ref ref

Yes 1.27 0.93-1.73 0.1305 0.34 0.10-1.14 0.0798 0.553 0.15-2.06 0.3780
Age 1.06 1.04-1.08 <0.0001 1.01 0.79-1.28 0.9432 1.21 0.89-1.65 0.2115
Race

White ref

Black 0.55 0.39-0.76 0.0004

Hispanic 0.77 0.57-1.03 0.0819

Other 0.77 0.52-1.14 0.1916
Gender

Female ref ref

Male 1.06 0.88-1.29 0.5207 0.15 0.04-0.59 0.0061
Sexual orientation

Heterosexual ref

Bisexual 1.15 0.72-1.85 0.5536

Gay/Lesbian 275 1.25-6.03 0.0117

Model 1: Number of participants = 1461, number of observations used = 2854.
58.

Model 2: Number of participants = 46, number of observations used

Model 3: Number of participant 47, number of observations used
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TABLE 1. Demographic and Sexual Characteristics of Sexually

Experienced College Students, N
Noted)

= 2053 (Unless Otherwise

n %
Female 1349 65.7%
Race/ethnicity*
White 1503 73.2
Hispanic 312 152
Black 198 9.6
Asian 121 59
Hawaiian 19 0.9
Indian 17 0.8
Year in school (N = 2052)
First 461 22.5
Second 487 23.7
Third 442 215
Fourth 341 16.6
Fifth or higher 321 15.6
Social fraternity or sorority
(N = 2049) 259 12,6
Athlete (N = 2049) 144 7.0
Current residence (N = 2049)
Off campus, not with parent 1302 63.5
Campus residence hall 471 23.0
Parent 228 1.1
Fraternity/sorority house 42 2.0
Other university housing 6 0.3
Sexual orientation (N = 2052)
Heterosexual 1903 92.8
Bisexual 79 39
Gay or lesbian 59 2.9
Other 9 0.4
Ever had oral sex (N = 2049) 1989 97.1
Ever had vaginal sex (N = 2049) 1813 88.5
Ever had anal sex (N = 2052) 639 31.1
Ever had unintended pregnancy
(N = 2051) 197 9.6
Ever had STD (N = 2019) 212 10.3
Partner history, last 3 partners
(N = 1961)
Offline only partner(s) 1724 87.9
Online only partner(s) 56 29
Both online and offline partner(s) 181 9.2

Age: N = 2042; mean = 21.31: SD = 4.14. Grade point average
0!

(GPA): N = 1993

nean
GPA—A =4,B=3

SD = 0.68.

:D:I.F:[).

#Respondents were allowed to mark all that apply, so total percentage

may not equal 100%.

Total N varies as a result of missing data.
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TABLE 2. Odds Ratios of Bivariate Demographic and Sexual Health Variables—College Students Reporting Online Partner(s) Only, Offline
Partner(s) Only, and Both Online and Offline Partners, N

= 1961 (Unless Otherwise Noted)

Offline
Partner(s) Only

Online

Partner(s) Only

Both Online and
Offline Partners

(OFF) (ON) OR (95% CI) (BOTH) OR (95% CI)

% Yes % Yes for ON* % Yes for BOTH*
Male 33.0% 46.4% 1.76 (1.03-3.00) 38.1% 1.25 (0.91-1.72)
White 743 67.9 0.73 (0.41-1.30) 724 0.91 (0.65-1.28)
Black 9.1 14.3 1.68 (0.78-3.61) 12.1 1.39(0.87-2.24)
Hispanic 15.0 10.7 0.68 (0.29-1.61) 144 0.95 (0.62-1.47)
Asian 5.8 7.1 1.25 (0.44-3.52) 5.0 0.85 (0.42-1.71)
Social fraternity or sorority (N = 1957) 13.6 1.8 0.12 (0.02-0.86) 6.7 0.45 (0.25-0.83)
Athlete (N = 1957) 6.9 1.8 0.25 (0.03-1.80) 55 0.79 (0.41-1.54)
Gay, lesbian, or bisexual (N = 1958) 5.8 19.6 4.00 (2.01-8.00) 16.6 3.26 (2.09-5.06)
Tested for HIV, last 12 mo (N = 1951) 322 26.8 0.77 (0.42-1.41) 43.6 1.63 (1.19-2.23)
STD, ever (N = 1928) 10.0 9.1 0.90 (0.36-2.29) 17.9 1.96 (1.30-2.97)
Unintentional pregnancy, ever (N = 1959) 9.1 8.9 0.98 (0.39-2.49) 15.0 1.76 (1.13-2.74)

*OFF is the reference group.

Bold values are statistically significantly different from the reference group.

Total N varies as a result of missing data.





