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Background: Emerging data suggest tongue-kissing may transmit gonorrhea. We aim to examine the duration or body position of heterosexual men and women during tongue-kissing (henceforth, known as kissing).

Methods: A cross-sectional survey among heterosexual men and women attending the Melbourne Sexual Health Centre in Australia between May 2019 and March 2020 collected data on the duration and body position (i.e., on top of or lying down underneath) of their most recent kissing partner in the past 3 months. Univariable and multivariable linear regressions were performed to examine the association between gender and kissing duration.

Results: Of 2,866 individuals, 93.6% (n = 2,683) had at least one kissing partner in the past 3 months, which included 1,342 (50.1%) men and 1,341 (49.9%) women, and 87.2% (n = 2,339) had sex with their opposite-gender kissing partner. The adjusted mean duration of kissing with the most recent opposite-gender kissing partner did not differ between men and women (12.2 vs. 11.5 min, p = 0.170). More men were on top of their most recent opposite-gender kissing partner compared to women (87.9 vs. 82.9%, p < 0.001). Men reported a longer kissing duration than women when they were on top of the opposite-gender kissing partner (8.3 vs. 7.4 min, p = 0.006). More women had same-gender kissing partners than men (9.6 vs. 2.8%, p < 0.001).

Conclusion: Men spending longer than women on top of their opposite-gender kissing partner suggests a potential alternative explanation for oropharyngeal gonorrhea being seen more commonly in women. Further research should investigate whether body positioning and duration of kissing influence the risk of gonorrhea transmission.
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Introduction

Gonorrhea notifications have been rising substantially in many countries in the 2010s, especially among gay, bisexual, and other men who have sex with men (MSM) (1–3). Condomless anal sex has also been increasing among MSM since the introduction of pre-exposure prophylaxis (PrEP) to prevent Human Immunodeficiency Virus (HIV) (4–7). Since the late 2010s, gonorrhea notifications have also been rising among heterosexuals in many high-income countries (8–10), despite no reductions in condom use (11, 12). This increase in gonorrhea notifications has raised questions about how Neisseria gonorrhoeae is transmitted (13–15).

Several researchers have questioned the generally accepted transmission routes of gonorrhea and proposed that tongue-kissing (with or without sex) may also transmit gonorrhea (16). Supporting this proposition are observations that gonorrhea can frequently be cultured in the saliva of individuals with oropharyngeal gonorrhea (17, 18) and data from several epidemiological studies (19, 20). If kissing transmits a substantial proportion of oropharyngeal gonorrhea, then one would assume that the prevalence of oropharyngeal gonorrhea would be similar in heterosexual men and women. However, some studies have shown that oropharyngeal gonorrhea is more common in heterosexual women than heterosexual men (21–24). This observation has been attributed to fellatio being more efficient in transmitting gonorrhea from the penis to the oropharynx than cunnilingus from the vulva to the oropharynx (21–25). However, a past study has shown that condomless fellatio is not an independent risk factor for oropharyngeal gonorrhea in female sex workers (26), suggesting the difference in the prevalence of oropharyngeal gonorrhea between men and women may be due to other factors.

We hypothesize that oropharyngeal gonorrhea is more common in heterosexual women than heterosexual men because women are likely to be underneath their male partner during sex (27). Only a few studies have examined kissing among heterosexual men and women (28–34). For instance, one study found that relational or sexual motives (e.g., pleasure, affection) were the most common motives for kissing (33). Charleson et al. (32) found that on average, younger men compared to older men had more kissing-only partners, and that kissing-only partners varied across regions of birth (32). A US study of 738 male and female university students found that students who have never been kissed were more likely to Asian-American, and less likely to be in a relationship, were less extraverted, and drank less alcohol (30). These studies focused on motivations of kissing, and trends and associated factors in kissing, however, none have described the body position of men or women during kissing. Therefore, we aimed to examine the kissing practices of heterosexual men and women, particularly the duration of kissing and the body position while kissing, which may provide a better understanding of how oropharyngeal gonorrhea is transmitted.



Methods


Study setting and population

The “Kissing And Sexual Practices” (KASP) was a cross-sectional survey conducted at the Melbourne Sexual Health Centre (MSHC) in Melbourne (Victoria, Australia) between 1-May 2019 and 13-March 2020. The KASP survey to examine whether kissing and other sexual practices plays a role in transmission of sexually transmissible infections (STIs). We planned to run the KASP survey for 12 months but stopped early in March 2020 due to the COVID-19 pandemic, as the kissing practices and clinic attendees might have changed during the COVID-19 pandemic (35, 36). MSHC is a major public sexual health clinic and provided about 52,000 consultations in 2019 (37). Upon arrival, clients are asked to register their clinic visit and complete questions about their demographic characteristics (e.g., age, country of birth), and sexual history (e.g., number of partners, condom use) as part of routine care, using computer-assisted self-interviewing (CASI) (38). At the end of these routine questions, all men and women who reported sex with opposite-gender partners only in the past 12 months and aged 16 years or older were invited via CASI to participate in the KASP survey. The survey included two questions about their kissing practices. Participation was voluntary, and no payment was given for survey completion.

Individuals who agreed to participate in the KASP survey provided consent by clicking “Yes,” and a “No” option was also offered for those who did not want to participate on the first page of the survey. If the participants had completed the survey more than once, only their first completed KASP response was included. Sex workers and incomplete surveys were excluded. Surveys were considered incomplete if they did not proceed to the survey's last question. This study was approved by the Alfred Hospital Ethics Committee, Melbourne, Australia (647/17).



Measurement

The KASP survey included two questions about kissing practices. Kissing was defined as tongue-kissing with another individual. Participants were first asked if they had kissed a man and/or woman in the past 3 months and whether they had sex with the person whom they kissed most recently. Sex was defined as any type of sexual contact (e.g., oral, vaginal, and/or anal sex). Participants' responses to these questions were grouped into two categories: kissing-with-sex and kissing-without-sex. The number of ‘any kissing partners’ was defined as the sum of kissing-with-sex and kissing-without-sex partners. Participants were then asked to self-report an estimate of the duration (in minutes) of their most recent tongue kiss with a man and/or woman and for the duration of kissing when they were on top of and when they were lying down underneath their most recent kissing partner, respectively (Supplementary Figure 1). Routinely collected data on the participants' demographic characteristics (i.e., age, country of birth) were extracted from the clinic's secured electronic database by a data analyst. Data was accessed and analyzed by the research team only.



Statistical analysis

In this analysis, we excluded individuals who reported kissing duration to be more than 60 min (e.g., some individuals reported their tongue-kissing time was 300 min). It was likely that the participants might have either misunderstood the question or had typing mistakes via CASI. We created six categories for region of birth based on continent: (1) Australia and Oceania; (2) Asia; (3) Europe; (4) Middle East or Africa; (5) North America; (6) South America or Caribbean (32). Mean and standard deviation (SD) were calculated for continuous variables such as age and duration of kissing. In contrast, frequency and proportion were calculated for categorical variables, such as region of birth and the proportion of tongue kissing for opposite-gender and same-gender partners. A t-test was used to compare the mean difference for continuous variables between groups, while a Chi-square test was used to compare the difference for categorical variables between groups. Univariable and multivariable linear regression analyses were conducted to examine the association between demographic factors and the duration of kissing with the most recent opposite-gender kissing partners. We examined demographic factors such as gender, age, region of birth, and whether individuals had a regular sex partner and/or casual sex partners. Variables with a p < 0.20 in the univariable analysis were considered as confounding factors and were included in the multivariable analysis (39). The adjusted marginal means and the corresponding 95% confidence intervals (CI) for each demographic factor was calculated. We also performed univariable and multivariable linear regression analyses to examine the duration of kissing while (a) on top of, and (b) lying down underneath their most recent opposite-gender kissing partners, separately. All data analyses were performed using Stata (version 17, Stata Corp., College Station, TX, USA).




Results


Study population

Between May 2019 and March 2020, 14,130 heterosexual men and women (6,805 men and 7,325 women) who completed the routine questionnaire on CASI were invited to participate in the KASP survey. Of those, 3,282 (23.2%) consented to participate, including 1,521 men and 1,761 women. Individuals who consented to participate were significantly older than those who did not consent to participate in the study (mean = 29.7 vs. 29.2 years, p = 0.002).

Of the 1,521 men, we excluded 25 men who reported having had sex with other men that they had not reported on CASI. Of the 1,761 women, we excluded 300 women who had sex (i.e., more than kissing) with other women. We further excluded 91 responses, including 58 who reported the duration of kissing was more than 60 min and 33 who had inconsistent data (i.e., the total duration of any kissing was shorter than the duration of kissing while they were on top of or lying down underneath their most recent kissing partner). After these exclusions, 2,866 individuals remained, of whom 93.6% (n = 2,683) had at least one kissing partner in the past 3 months.

We included the 2,683 individuals who had at least one kissing partner in the final analysis: 1,342 (50.1%) men and 1,341 (49.9%) women. Their ages ranged from 16 to 81 years, with a mean age of 29.4 (SD = 8.4). Most men and women were born in Australia or Oceania (37.4%, n = 1,004), followed by Europe (26.3%, n = 705), Asia (12.5%, n = 336), South America or Caribbean (9.0%, n = 240), North America (6.9%, n = 185), and Middle East or Africa (2.5%, n = 68). The mean number of casual sex partners in the past 3 months was significantly greater among men (mean = 2.8, SD = 3.5) than women (mean = 2.2, SD = 2.2) (p < 0.001), while the proportion of men who had casual sex partners was similar to women (p = 0.460) (Table 1). The proportion of men who had a regular sex partner was similar to women (p = 0.287).


TABLE 1 Demographic characteristics and duration of kissing among 2,683 heterosexual men and women in the past 3 months.
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Kissing duration

The median duration of kissing with the most recent opposite-gender kissing partner was 5 min (Interquartile Range; IQR: 3–15), respectively. Overall, 87.2% (n = 2,339) had sex with their most recent opposite-gender kissing partner; however, there was no differences between men (88.1%, n = 1,182) and women (86.3%, n = 1,157) (p = 0.164). The median duration of kissing-with-sex (median = 5 min, IQR: 3–15) and kissing-without-sex (median = 5 min, IQR: 2–10) were similar.

The univariable linear regression showed that gender, region of birth, having a regular partner, and having a casual partner were associated with the duration of kissing; however, age was not associated with the duration of kissing (Table 2). The adjusted mean duration of kissing was 12.22 min among men (95% CI: 11.50–12.96) and 11.49 min (95% CI: 10.77 to 12.22) among women; however, the difference was not statistically significant after adjusting other demographic characteristics (adjusted regression coefficient = 0.73; 95% CI: −0.31 to 1.76, p = 0.170). The adjusted mean duration of kissing among individuals born in Australia or Oceania was, on average, significantly longer compared to individuals born in Asia, Europe, South America or the Caribbean. There were no significant differences in mean duration of kissing between individuals born in Australia or Oceania and individuals born in the Middle East or Africa, and North America. The adjusted mean duration of kissing among individuals who had a regular partner was on average 1.42 (95% CI: 0.28 to 2.56, p = 0.015) minutes shorter compared to those who did not have a regular partner (i.e., 11.05 vs. 12.47 min, respectively). However, the adjusted mean duration of kissing among individuals who had a casual partner was on average 3.19 (95% CI: 1.58 to 4.79, p < 0.001) minutes longer compared to those who did not have a casual partner (i.e., 12.61 vs. 9.43 min, respectively).


TABLE 2 Univariable and multivariable linear regression analyses of the association between demographic factors and the duration of kissing among 2,683 heterosexual men and women who had opposite-gender kissing partners in the past 3 months.
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Some men and women also kissed same-gender partners. More women [9.6% (129/1,341)] reported kissing same-gender partners than men [2.8% (40/1,342)] (p < 0.001). The duration of kissing of the 40 men who kissed another man [mean 3.70 min (SD = 4.00)] was not significantly different from the 129 women who kissed another woman [mean 4.70 min (SD = 7.30)] (p = 0.388). The duration of kissing-without-sex was longer with opposite-gender partners than with same-gender partners (10.50 vs. 4.30 min, p < 0.001).



Body position during kissing

A significantly greater proportion of men compared to women were on top of their most recent opposite-gender kissing partner [87.9% (1,180/1,342) vs. 82.9% (1,111/1,341), p < 0.001]. Of the 2,291 men and women who were on top, the adjusted mean duration of kissing while on top was 8.27 (95% CI: 7.83 to 8.70) minutes among men and 7.40 min among women (95% CI: 6.95 to 7.84), and the difference between men and women was statistically significant after adjusting other demographic characteristics (adjusted regression coefficient = 0.86; 95% CI: 0.24 to 1.50, p = 0.006) (Table 3).


TABLE 3 Univariable and multivariable linear regression analyses of the association between demographic factors and the duration of kissing while on top of partner among 2,291 heterosexual men and women who had opposite-gender kissing partners in the past 3 months.
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A significantly smaller proportion of men compared to women reported lying underneath their most recent opposite-gender kissing partners [80.0% (1,073/1,341) vs. 84.0% (1,126/1,341), p < 0.001]. Of the 2,199 men and women who were lying underneath their partner, the adjusted mean duration of kissing while lying underneath their partner was 7.53 (95% CI: 7.07 to 7.99) min among men and 8.34 (95% CI: 7.89 to 8.79) min among women, and the difference between men and women was statistically significant after adjusting other demographic characteristics (adjusted regression coefficient = −0.81; 95% CI: −1.45 to −0.16, p = 0.014) (Table 4).


TABLE 4 Univariable and multivariable linear regression analyses of the association between demographic factors and the duration of kissing while lying down underneath partner among 2,199 heterosexual men and women who had opposite-gender kissing partners in the past 3 months.
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We undertook a sensitivity analysis focusing on heterosexual men and women with and without same-gender kissing partners in the past three months, and the results were similar (see Supplementary Tables 1–3).




Discussion

To our knowledge, this is the first study to describe differences in the duration of kissing relative to body position among heterosexual men and women. We found that the kissing practices of heterosexual men and women align with the finding in some studies that oropharyngeal gonorrhea is more common in women than in men (21–25). Specifically, we found that compared to women, more men reported being on top of their partner during kissing, and when men were on top, they kissed for longer in this position. If saliva transmitted N. gonorrhoeae, then gravity could favor saliva flow from the person on top to the person underneath and perhaps promote pooling of saliva, thereby prolonging exposure to N. gonorrhoeae. Our finding that men are on top more than women is consistent with published data (27). Theoretically, this positioning may cause a greater downward flow of saliva containing viable N. gonorrhoeae and potentially explain why women appear to be more commonly infected than men at the oropharynx.

As a sexual and/or non-sexual act, kissing is understudied in the literature, and particularly, kissing as a mode of transmission for infectious diseases. Past research has demonstrated that deep or intimate kissing is a significant risk factor for the transmission of Neisseria meningitidis (40–43) and Epstein-Barr Virus (EBV) (44–47). For instance, a study of Australian university students found that compared to individuals who did not engage in intimate kissing in the previous week, individuals who engaged in intimate kissing with more than one person in the previous week had 5.5 times higher odds of increased carriage of N. meningitidis (41). A study of Edinburgh University students found that the EBV positivity was significantly higher (79%) among women than men (68%) (p < 0.001) and higher among those who had penetrative sexual intercourse (83%) compared to those who had not (64%) (p < 0.001) (48). The authors of the Edinburg University study suggested that ‘deep kissing’ during sex can increase EBV dosage and thus, increase the risk of transmission through oral contact (48). Given that deep or intimate kissing (which may involve tongue insertion) is a significant risk factor for increased carriage of EBV and N. meningitidis, tongue-kissing may also be an important route for transmission of oropharyngeal gonorrhea, even within settings that may not involve sex (49).

Our study found that heterosexual men and women engaged in same-gender kissing in the absence of sex. Most previous kissing studies have focused on opposite-gender kissing partners in heterosexuals (28, 30, 32) or same-gender kissing partners in MSM (50–53). However, our study examined same-gender kissing partners in heterosexuals and found that same-gender kissing occurred in a significant number of heterosexuals in the past 3 months and was more common among heterosexual women than in heterosexual men. Our study also found that among heterosexual individuals, the duration of kissing same-gender partners was significantly shorter than kissing opposite-gender partners. The shorter duration of kissing same-gender partners may have resulted from alcohol and drug use, and sexual experimentation in social settings (49, 54); however, our study did not collect the reasons for kissing same-gender partners.

There are several limitations to our study. First, our study was conducted among heterosexuals attending a public urban sexual health clinic. It may not be generalizable to the general population and other settings where the sexual risks are lower. Our study had a low participation rate, which may cause systematic bias if individuals who responded to the survey were systematically different from individuals who did not. Second, we found some differences in kissing time with the most recent kissing partners when the individual had a regular partner or a casual partner in the past 3 months. However, we did not specifically ask the individuals whether their most recent kissing partner was their regular or casual partner. Third, we could not investigate the association between oropharyngeal gonorrhea and kissing duration or body position because we do not test heterosexuals routinely for oropharyngeal gonorrhea, and it is not recommended in Australia. Fourth, untreated oropharyngeal STIs can last for more 3 months (55, 56), but we did not collect data on kissing partners of more than 3 months prior to the survey. Therefore, caution should be taken when interpreting the association between the duration of kissing and the transmission of STIs. Fifth, our study did not assess the risk of oropharyngeal STIs from activities other than kissing, including fellatio and cunnilingus. Our study was interested in exploring kissing in detail andassessing risk of potential oropharyngeal-oropharyngeal transmission for STIs. Future studies would benefit from separately measuring the contribution of oral sex practices to the transmission of oropharyngeal gonorrhea among heterosexual men and women. Sixth, the duration of kissing was self-reported, and this may have been subjected to recall bias.



Conclusion

We found that men spent longer than women on top of their most recent opposite-gender kissing partner. Given the mounting evidence in several observational studies from different continents that support kissing as a potential transmission route (19, 20, 57), further research should investigate whether body positioning and duration of kissing influence the risk of gonorrhea transmission. Findings from such studies can inform public health messages regarding the transmission of oropharyngeal STIs.
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Predictors Kissing Crude Unadjusted P-value Adjusted Adjusted P-value
duration,  regression Mean regression mean
median coefficient  (95% Cl) coefficient  (95% Cl)
(IGR) (95% Cl) (95% Cl)
Gender
Female 5(3-10) 1 821 (7.76, Ref 1 834 (7.89, Ref
8.66) 8.79)
Male 5(2-10) —0.54 (=119, 7.67 (721, 0.097 —0.81 (=145, 7.53 (7.07, 0.014
—0.10) 8.13) —0.16) 7.99)
Age (years) —0.1(—0.05, 0507
—0.03)
Country of birth
Australia or Oceania 5(3-10) 1 8.96 (8.4, Ref 1 9.06 (8.54, Ref
9.48) 9.58)
Asia 3(1-15) —3.96 (=5.02, 5.00 (4.07, <0.001 —3.87 (—4.94, 5.19 (425, <0.001
—2.89) 5.93) —2.80) 6.12)
Europe 5(3-10) —1.25(~2.06, 7.71(7.09, 0.002 —1.52(=2.33 7.54 (6.92, <0.001
—0.45) 8.32) —0.71) 8.15)
Middle East or Africa 5(2-9.5) —1.51 (=357, 7.45 (5.46, 0.149 —1.47 (=351, 7.59 (5.61, 0.158
0.54) 9.44) 0.57) 9.57)
North America 5(3-15) 025 (~1.06, 921 (8.01, 0708 —0.14 (146, 892 (7.71, 0.838
1.57) 10.42) 1.18) 10.13)
South America or Caribbean 5(2-10) —1.46 (=2.62, 7.50 (646, 0014 —1.60 (—2.78, 7.46 (642, 0.007
—0.30) 8.54) —0.43) 8.50)
Unknown 5(3-10) —1.24 (=270, 7.72 (636, 0.096 —1.22 (=267, 7.84 (6.48, 0.101
022) 9.09) 0.24) 9.21)
Regular sex partners
No 5(3-10) 1 8.71(8.26, Ref 1 8.48 (8.01, Ref
9.15) 8.94)
Yes 5(2-10) —1.61(—2.26, 7.09 (6.62, 0.001 —1.16 (~1.88, 7.31 (682, 0.001
—0.96) 7.57) —0.45) 7.81)
Unknown 5(2-12.5) —0.90 (—3.02, 7.81 (573, 0407 0.13 (=2.06, 8.61 (649, 0.907
1.23) 9.89) 232) 1072)
Casual sex partners
No 5(2-10) 1 7.45 (6.5, Ref 1 7.79 (6.86, Ref
8.34) 8.72)
Yes 5(3-10) 0.81(0.16, 826 (7.89, 0.101 032 (=0.70, 8.11(7.74, 0.536
1.78) 8.62) 1.34) 8.48)
Unknown 5(2-10) —2.44 (—2.43, 633 (536, 0.080 —0.82 (=2.16, 6.96 (5.95, 0226
0.20) 7.30) 0.51) 7.98)

CI, confidence interval.
IQR, interquartile range.
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duration,  regression mean regression mean
median coefficient  (95% Cl) coefficient  (95% Cl)
(IGR) (95% Cl) (95% Cl)
Gender
Female 5(2-15) 1 11.20 (10.46, Ref 1 11.49 (10.77, Ref
11.93) 12.22)
Male 5(3-20) 1.31(0.26, 12,51 0014 073 (=031, 1222 (11.49, 0.170
235) (11.77,13.24) 1.76) 12.94)
Age (years) —0.02 (—0.08, 0.607
0.05)
Country of birth
Australia or Oceania 10 (5-20) 1 14.5 (13.66, Ref 1 14.46 (13.63, Ref
15.34) 15.30)
Asia 3(2-10) —7.66 (9.3, 6.84 (5.39, <0.001 —7.26 (~8.94, 721 (575, <0.001
—5.99) 8.29) —5.57) 8.66)
Europe 5(2-11) —3.76 (—5.06, 10.74 (9.74, <0.001 392 (=522, 10.54 (9.55, <0.001
—2.46) 11.74) —2.61) 11.54)
Middle East or Africa 5(3-10) —3.51 (=683, 10.99 (7.77, 0.038 321 (=652, 11.25 (8.05, 0.057
—0.19) 14.20) 0.09) 14.45)
North America 10 (5-20) 075 (=137, 1525 (13.31, 0486 055 (1.8, 15.01 (13.06, 0.614
2.88) 17.20) 2.67) 16.96)
South America or Caribbean 5(2-10) —5.89 (=7.79, 8.61 (6.90, <0.001 —5.51 (=742, 8.95 (7.24, <0.001
—3.98) 1032) —3.59) 10.66)
Unknown 9(5-15) —2.51 (—4.86, 11.99 (9.79, 0.037 —2.49 (~4.82, 11.98 (9.79, 0.037
—0.15) 14.19) —0.15) 14.16)
Regular sex partners
No 8(3-20) 1 13.18 (12.47, Ref 1 1247 (11.73, Ref
13.9) 13.21)
Yes 5(2-15) —2.83 (—3.89, 10.35 (9.58, <0.001 —1.42 (=256, 11.05 (10.25, 0.015
—1.78) 11.13) —0.28) 11.85)
Unknown 3(2-10) —2.33 (=5.56, 10.85 (7.70, 0.157 0.67 (=2.67, 13.14 (993, 0.695
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Casual sex partners
No 5(2-10) 1 9.08 (7.65, Ref 1 9.43(7.97, Ref
10.50) 10.89)
Yes 7(3-20) 3.74(2.19, 12.82 (12.23, <0.001 3.19 (158, 1261 (12.01, <0.001
5.29) 13.42) 4.79) 13.22)
Unknown 5(2-10) —0.39 (—2.48, 869 (7.16, 0712 020 (191, 9.63 (8.02, 0.853
1.70) 1021) 231) 11.24)

CI, confidence interval.
IQR, interquartile range.
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Predictors Kissing Crude Unadjusted  P-value Adjusted Adjusted P-value
duration, regression mean regression means
median (IQR) coefficient (95% ClI) coefficient (95% Cl)
(95% Cl) (95% ClI)
Gender
Female 5(2-10) 1 7.23 (678, Ref 1 7.40 (6.95, Ref
7.68) 7.84)
Male 5(3-10) 1.19(0.56, 8.41(7.98, <0.001 0.86 (0.24, 827 (7.83, 0.006
1.82) 8.86) 1.50) 8.70)
Age (years) —0.01 (—0.04, 0.894
0.04)
Country of birth
Australia or Oceania 5(3-10) 1 9.13 (8.63, Ref 1 9.05 (8.54, Ref
9.63) 9.55)
Asia 3(2-5) —4.21 (=524, 4.92 (4.02, <0.001 —3.93 (~4.96, 512 (422, <0.001
—3.18) 5.82) —2.89) 6.02)
Europe 5(3-10) —1.78 (-2.57, 7.35 (674, <0.001 —1.76 (=2.55, 7.28 (6.68, <0.001
—0.99) 7.95) —0.97) 7.89)
Middle East or Africa 5(3-10) —0.92 (~2.87, 821 (633, 0.354 —0.76 (-2.71, 829 (6.41, 0.446
1.03) 10.09) 1.19) 10.17)
North America 5(3-10) —0.08 (—1.40, 9.05 (7.83, 0.900 —0.02 (~1.34, 9.02 (7.81, 0.971
1.23) 10.26) 1.30) 10.24)
South America or Caribbean 5(2-10) —239 (=352, 674 (573, <0.001 —2.04 (=319, 7.00 (5.98, <0.001
—1.26) 7.76) ~0.90) 8.02)
Unknown 5(3-10) —1.25 (=268, 7.88 (6.54, 0.085 —1.16 (2.58, 7.89 (6.56, 0.110
0.17) 9.21) 0.26) 9.22)
Regular sex partners
No 5(3-10) 1 8.4 (8.00, Ref i 8.15 (7.69, Ref
8.87) 8.61)
Yes 5(2-10) —1.24 (—1.88, 7.19 (673, <0.001 —0.69 (~1.38, 7.46 (6.98, 0.052
—0.60) 7.66) 0.01) 7.94)
Unknown 5(1.5-10) —0.72 (=277, 7.71 (571, 0.491 050 (=161, 8.65 (6.61, 0.640
1.33) 9.72) 2.61) 10.69)
Casual sex partners
No 5(2-10) 1 6.86 (6.00, Ref 1 7.11(6.22, Ref
7.72) 7.99)
Yes 5(3-10) 135 (0.42, 821 (7.85, 0.005 1.01(0.03, 8.1 (7.75, 0.044
229) 8.58) 1.99) 8.48)
Unknown 5(27) —0.36 (—1.64, 650 (5.56, 0.576 —0.22 (=150, 6.89 (5.90, 0.740
0.91) 7.44) 1.07) 7.88)

CI, confidence interval.
IQR, interquartile range.
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AlW(N 83) Men(N 42)  Women (N 341
Demographic characteristics
Age, mean % SD 294484 31.54+98 274£6.1 <0.001
Region of birth, (%) <0.001
Australia or Oceania 1,004 (37.4%) 605 (45.1%) 399 (29.8%)
Asia 336 (12.5%) 152 (11.3%) 184 (13.7%)
Europe 705 (26.3%) 328 (24.4%) 377 (28.1%)
Middle East or Africa 68 (2.5%) 38 (2.8%) 30 (2.2%)
North America 185 (6.9%) 66 (4.9%) 119 (8.9%)
South America or Caribbean 240 (9.0%) 77 (5.7%) 163 (12.2%)
Unknown/missing 145 (5.45) 76 (5.7%) 69 (5.2%)
Regular sex partner 0.287
Yes 1,198 (44.7%) 619 (46.1%) 579 (43.2%)
No 1,412 (52.6) 689 (51.3%) 723 (53.9%)
Unknown/missing 73 (2.7%) 34/(2.5%) 39 (2.9%)
Casual sex partners 0.460
Yes 2,021 (75.3%) 1,012 (75.4%) 1,009 (75.2%)
No 353 (13.2%) 168 (12.5%) 185 (13.8%)
Unknown/missing 309 (11.5%) 162 (12.1%) 147 (11.0%)
Number of casual sex partners, mean % SD 24£29 274£35 22422 <0.001
Opposite-gender kissing partners in the past 3 months
Most recent opposite-gender Kissing partner
Number of individuals who had sex with their most recent 2,339 (87.2%) 1,182 (88.1%) 1,157 (86.3%) 0.164
kissing partner (i.e., kissing-with-sex partner), n (%)
Duration of Kissing-with-sex partner (minutes), median 5(5-15) 7 (3-20) 5(2-15)
(IQR)
Number of individuals who did not have sex with their most 344 (12.8%) 160 (11.9%) 184 (13.7%) 0.152
recent kissing partner (i.e., kissing-without-sex partner), n
(%)
Duration of kissing-without-sex (minutes), median (IQR) 5(2-10) 5(2-12.5) 5(2-10)
Same-gender Kissing partners in past 3 months**
Number of individuals who had same-gender kissing 169 (6.2%) 40 (2.8%) 129 (9.6%) <0.001
partners, 7 (%)

*The two-sample independent t-test was used to compare the mean age between men and women. The chi-square test was used to compare the region of birth and the proportion of

kissing partners between men and women.

**Individuals reported kissing-without-sex only when they kissed their most recent same-gender partner in the past 3 months.

SD, standard deviation; IQR, interquartile range.
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