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Abstract
Background: Despite mounting evidence showing that kissing (tongue-kissing) may transmit gonorrhoea between men
who have sex with men (MSM), little data exists on factors influencing the duration of kissing while they are above and/or
lying underneath a partner for this population group.
Methods: Between May 2019 andMarch 2020, we invited MSM aged ≥18 years who attended the Melbourne Sexual Health
Centre (MSHC) to participate in a survey about the duration of their kissing (minutes) and intimate position while kissing
(i.e., kissing while above, or while lying underneath) their most recent partner. Univariable and multivariable negative
binomial regressions were performed to examine the associations between the duration of kissing in different intimate
positions, and demographic and behavioural characteristics (including age, region of birth, HIV status or PrEP use, and role
in anal sex).
Results:Of the 965 men with a recent male kissing partner, 89.0% (n = 859) also had sex with that partner. Of the 166 men
with a recent female kissing partner, 71.7% (n = 119) also had sex with that partner. Our adjusted analyses showed that, on
average, men born in Asia (mean 8.52 vs 11.69 min, p < .001) and South America or the Caribbean (mean 8.61 vs 11.69 min,
p = .022) spent less time kissing compared to men born in Oceania, and the same was also observed for kissing while above
or lying underneath. Men who had only receptive anal sex spent less time kissing while above than those who only had
insertive anal sex (mean 3.04 vs 5.86 min, p < .001).
Conclusion: Our study is the first to examine factors that influence duration of kissing in different intimate positions.
These factors could be associated with oropharyngeal gonorrhoea if saliva transmitted gonorrhoea and if gravity played
a role.
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Introduction

Since the 2010s, the incidence rates for gonorrhoea have
been increasing among gay, bisexual and other men who
have sex with men (MSM) in high-income countries,1 in-
cluding Australia.2 In men, gonorrhoea, caused by the
Gram-negative bacteria Neisseria gonorrhoeae can infect
the urethra, anorectum, and oropharynx, and it was thought
to be primarily spread through vaginal, anal, and oral sex.
However, studies have reported that viable N. gonorrhoeae
can be cultured from the saliva of individuals with oro-
pharyngeal gonorrhoea.3,4 Several studies have also found
that tongue-kissing was a risk factor for oropharyngeal
gonorrhoea.5–9

Tongue-kissing (henceforth known as kissing) is com-
mon among MSM. For example, a US-based study of 24
787 MSM in 2010 reported that 75% of men kissed during
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their most recent sex episode with a male partner.10 Fur-
thermore, an Australian study found that 92% of 1524MSM
reported kissing during their most recent sex episode with
a casual male partner.11 A more recent US-based study of
210 MSM found that 83% of these men kissed during their
most recent sexual encounter.12

If kissing is a risk factor for oropharyngeal gonorrhoea,
then it is conceivable for an individual who is lying un-
derneath a partner while kissing would be more likely to
acquire oropharyngeal gonorrhoea than an individual whose
body is above a partner while kissing. Saliva flowing
downwards due to gravity may result in greater exposure to
N. gonorrhoeae for the individual underneath.13 A recent
study reported that heterosexual men spent more time
kissing while above a female partner and the authors
suggested that this difference may be due to the common sex
position, where the female partner is lying on her back. This
position could increase the risk of transmission for the
partner lying underneath.13

Among MSM, the terms ‘top’ and ‘bottom’ are com-
monly used to refer to insertive anal sex and receptive anal
sex, respectively.14,15 Men’s role in anal sex (top or bottom)
may influence the intimate positions they are in while
kissing. While kissing practices can vary based on region of
birth among heterosexual men,16 this has not been examined
in MSM. Therefore, we examined the kissing practices of
MSM, including factors that can influence the duration of
their kissing while they are above and/or lying underneath
a partner.

Methods

Setting and population

Between May 2019 and March 2020, we conducted a cross-
sectional study called the Kissing and Sexual Practices
(KASP) study at the Melbourne Sexual Health Centre
(MSHC), a public sexual health clinic located inMelbourne,
Australia. The KASP survey collected data on kissing and
other sexual practices from heterosexual men and women,
sex workers, and men who have sex with men (MSM). This
current manuscript reports data on the kissing and sexual
practices of MSM, while data on heterosexual men and
women13 and sex workers17 have been published elsewhere.
We planned to administer this survey for 12 months, but the
survey ceased in March 2020 due to the COVID-19
pandemic.

When clients arrived at the MSHC, they were asked to
register and complete a routine questionnaire collecting
demographic information and sexual history (number of
partners, condom use) via computer-assisted self-interview
(CASI) as part of their clinical care and management. Male
clients who were over the age of 18 and who had sex with
other men or both men and women in the past 12 months
were invited to complete the additional KASP survey

consisting of questions about their kissing and other sexual
practices. Participation in the survey was voluntary, and
none received payment for completing the survey. We
provided a brief, plain language description of the study at
the start of the survey, and clients provided their implied
consent to participate by selecting ‘Yes’ or ‘No’ before
commencing the survey. We excluded men who
were <18 years old, and incomplete surveys. We considered
surveys to be incomplete if participants did not provide
responses through to the survey’s last question. This study
was approved by the Alfred Hospital Ethics Committee,
Melbourne, Australia (647/17).

Measurement and analysis

The KASP survey consisted of sections about kissing and
other sexual practices. We defined kissing as tongue-kissing
and sex as oral, anal and/or vaginal sex. First, we asked the
participants whether they had kissed a man and/or woman in
the past 3 months, and whether they had sex with the most
recent person they kissed.We then asked howmanyminutes
they spent overall kissing (i.e., “Howmany minutes did you
kiss the most recent man/woman?”), and minutes spent
kissing while their body was above (i.e., “While kissing this
man/woman, approximately how long were you lying un-
derneath with his/her mouth on top of yours?”) and/or lying
underneath their most recent partner (i.e., “While kissing
this man/woman, approximately how long was he/she lying
underneath with your mouth on top of his/hers?”).

We extracted the participants’ demographic character-
istics (age, country of birth), sexual history (regular and/or
casual partners), and whether they had insertive and/or
receptive sex with other men in the past 3 months from
the routine questionnaire via CASI. Age was categorised
into four groups (i.e., 16–25, 26–35, 36–45, >45 years). We
categorised their country of birth into six regions based on
continent: (1) Oceania; (2) Asia; (3) Europe; (4)Middle East
or Africa; (5) North America; (6) South America or the
Caribbean.13 Men who had both insertive and receptive anal
sex in the past 3 months were categorised as ‘versatile,’men
who only had insertive anal sex as ‘insertive-only,’ and men
who only had receptive anal sex as ‘receptive-only.’ If men
did not report insertive and receptive anal sex, this was
categorised as ‘unknown.’ We only included their first
completed survey if they completed the KASP survey
multiple times during the study period. We considered
duration of kissing of more than 60 min as outliers, and
these were excluded.

We summarised continuous variables (e.g., age, duration
of kissing) using mean and standard deviation (SD), and
median and interquartile range (IQR). Categorical variables
(e.g., region of birth) were summarised as frequencies and
proportions. We performed a Wilcoxon rank-sum test to
compare the median age between those who participated in
our study and those who did not. We performed t-tests to
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compare differences in the mean duration of kissing be-
tween men who had sex and men who did not have sex with
a recent male partner and/or female partner. A proportion of
men spent time kissing while their body was above and
while lying underneath their most recent male and/or female
partner, which breaches the assumption of independence
and therefore, we did not use the independent samples t test
to compare mean duration of kissing relative to body po-
sition while kissing. We performed univariable and multi-
variable negative binomial regressions to examine the
associations between duration of kissing and body position
while kissing, role in anal sex and demographic charac-
teristics, such as age and region of birth, which have been
reported to be associated with kissing.16 We used negative
binomial regression to account for any over-dispersion of

data.18 We considered variables with a p < .20 in the
univariable analysis to be potential confounding factors and
these were included in the multivariable analysis.19 All data
analyses were conducted using Stata (version 17, College
Station, Texas, USA).

Results

From May 2019 to March 2020, we invited 7184 MSM to
participate in the KASP study, and of these, 1302 (18.1%)
completed the survey. We excluded 39 male sex workers,
and 231 surveys because they completed more than once by
the men during the study period. An additional 26 surveys
were excluded because the reported duration of kissing
exceeded 60 min. The median age of men who participated

Table 1. Demographic characteristics of men who had kissed a recent partner in the past 3 months.

Demographic characteristics

All

N = 1006

Age (years), median (IQR) 31 (26–38)
Region of birth, n (%)
Oceania 487 (48.4%)
Asia 214 (21.3%)
Europe 111 (11.0%)
Middle East or Africa 27 (2.7%)
North America 37 (3.7%)
South America or the Caribbean 73 (7.3%)
Unknown/missing 57 (5.6%)

Gender of sexual partners, n (%)
Male onlya 841 (83.6%)
Male and femaleb 165 (16.4%)

Current regular male sex partner, n (%)
Yes 389 (38.7%)
No 601 (59.7%)
Unknown/missing 16 (1.6%)

Casual male sex partners in past 3 months, n (%)
Yes 748 (74.4%)
No 44 (4.4%)
Unknown/missing 214 (21.3%)

Number of casual male sex partners, median (IQR)c 3 (2–6)
Current regular female sex partner, n (%)
Yes 64 (6.4%)
No 933 (92.9%)
Unknown/missing 7 (0.7%)

Casual female sex partners in past 3 months, n (%)
Yes 58 (5.9%)
No 916 (93.4%)
Unknown/missing 7 (0.7%)

Number of casual female sex partners, median (IQR)d 2 (1–5)

IQR: interquartile range.
aMen who only had sex with male partners in the past 12 months.
bMen who had sex with male and female partners in the past 12 months.
cWe only included men with at least one casual partner in our calculations of median number of casual partners.
dWe only included men with at least one casual female partner in our calculations of median number of casual female partners.
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in our study was similar those who did not (31 vs 30 years,
p = .198). There were no differences in region of birth
between those who participated in our study and those who
did not. We included completed surveys from 1006 men in
our final analysis.

Sample characteristics

The median age of the 1006 men was 31.0 years (IQR: 26–
38) and almost half of the men (48.4%, n = 487) were born
in Oceania. In the 12 months before our study, 83.6% (n =
841) of the men had male partners only, and 16.4% (n = 165)
had both male and female partners (Table 1). The median
number of casual male sex partners was three (IQR = 2–6)
and the median number of casual female sex partners was
two1–5 in the preceding 3 months (Table 1).

Duration of kissing and body position

Male kissing partners. Of the 965 men with a recent male
kissing partner, 89.0% (n = 859) also had sex with that
partner (Table 2). The duration of kissing among these 859
men did not significantly differ from the duration of kissing
among the 106 men who kissed but did not have sex (mean
13.16 vs 13.28 min, p = .950).

Men spent 7.34 min (SD = 7.59) kissing while above and
7.43 min (SD = 6.92) while lying underneath their most
recent male partner. Among men who kissed and had sex,
the mean duration of kissing while above their most recent
male partner was 7.36 min (SD = 7.63) and 7.41 min (SD =
6.89) while lying underneath. Men who kissed but did not
have sex spent 7.08 min (SD = 7.01) kissing while above
and 7.93 min (SD = 7.41) while lying underneath their most
recent male partner.

Female kissing partners. Of the 166 men with a recent female
kissing partner, 71.7% (n = 119) also had sex with that
partner (Supplemental Table S1). The duration of kissing
was significantly longer among these 119 men compared to
those who kissed but did not have sex (mean 15.32 vs
4.88 min, p = .005).

Men spent 10.12 min (SD = 12.04) kissing while above
and 9.99 min (SD = 12.66) while lying underneath their
most recent female partner. Of the men who kissed and had
sex, the mean duration of kissing while above was
10.58 min (SD = 11.58) and 10.59 min (SD = 13.11) while
lying underneath their most recent female partner. Men who
kissed but did not have sex above spent 2.71 min (SD =
1.54) while above and 4.00 min (SD = 2.71) while lying
underneath their most recent female partner.

Table 2. The duration of kissing and body position while kissing among 965 men who had kissed their most recent male partner in the
past 3 months.

Number of men,
n/N (%)

Duration (minutes),
median (IQR)

Duration (minutes),
mean (SD)

Kissing with or without sex
Men who kissed their most recent male partner 965 (100%)a 10 (4–20) 13.17 (12.70)

Kissing and body position with or without sex
Men who kissed while their body was above their most
recent male partner

729/965 (75.5%) 5 (2–10) 7.34 (7.59)

Men who kissed while lying underneath their most recent
male partner

706/965 (73.2%) 5 (3–10) 7.43 (6.92)

Kissing stratified by whether sex also occurred
Men who had sex with their most recent male partner who
they kissed

859/965 (89.0%) 10 (5–20) 13.16 (12.76)

Men who did not have sex with their most recent male
partner who they kissed

106/965 (11.0%) 10 (4–20) 13.28 (12.04)

Kissing stratified by whether sex also occurred and body position while kissing
Men who kissed while their body was above their most
recent male partner during sex

680/859 (79.2%) 5 (2–10) 7.36 (7.63)

Men who kissed while lying underneath their most recent
male partner during sex

666/859 (77.5%) 5 (3–10) 7.41 (6.89)

Men who kissed while their body was above their most
recent male partner but did not have sex

49/106 (46.2%) 5 (2–10) 7.08 (7.01)

Men who were lying underneath their most recent male
kissing partner but did not have sex

40/106 (37.7%) 5 (2–10) 7.93 (7.41)

Note: We only included duration of at least 1 min in our calculations of median and mean duration of kissing.
SD: standard deviation; IQR: interquartile range.
aWe did not include 41 men from our sample of 1006 because they did not kiss their most recent male partner.
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Factors associated with duration of kissing in relation to body
position while kissing

Region of birth. The adjusted mean duration of kissing
among men born in Oceania was significantly longer than
men born in Asia (11.69 vs 8.52 min, adjusted incidence
rate ratio (aIRR) = 0.73; 95% CI: 0.61–0.87) and longer
than men born in South America or the Caribbean (11.69
vs 8.61 min; aIRR = 0.74; 95% CI: 0.57–0.96) (Table 3).
In comparison to men born in Oceania, the adjusted mean
duration of kissing while lying underneath their most
recent male partner was significantly shorter among men
born in Asia (5.80 vs 4.22 min; aIRR = 0.72; 95% CI:
0.61–0.88) and shorter than men born in South America
or the Caribbean (5.80 vs 4.11 min; aIRR = 0.71; 95% CI:
0.54–0.93) (Table 4). The adjusted mean duration of
kissing while above their most recent partner was sig-
nificantly longer among in men born in the Middle East or

Africa compared to men born in Oceania (9.95 vs
5.91 min; aIRR = 1.68; 95% CI: 1.10–2.58) (Table 5).
Compared to men born in Oceania, the adjusted mean
duration of kissing while above was significantly shorter
among men born in Asia (5.91 vs 4.15 min; aIRR = 0.70;
95% CI: 0.58–0.85) and shorter among men born in South
America or the Caribbean (5.91 vs 4.30 min; aIRR = 0.73;
95% CI: 0.55–0.96) (Table 5).

Role in anal sex. The adjusted mean duration of kissing while
lying underneath was significantly longer among versatile men
(men who had receptive and insertive anal sex) than men who
were insertive-only (5.83 vs 4.23 min; aIRR = 1.38; 95% CI:
1.10–1.73) (Table 4). The adjusted mean duration of kissing
while above was significantly shorter among receptive-only
men than insertive-only men (3.04 vs 5.86 min; aIRR = 0.52;
95% CI: 0.37–0.73) (Table 5).

Table 3. Univariable and multivariable negative binomial regressions for the associations between the duration of kissing (minutes) and
demographic characteristics of 965 MSM.

N (%)

Duration of kissing (minutes) among men with their most recent male partner (n = 965)

Unadjusted mean
(95% CI)

Crude IRR (95%
CI)

p-
value

Adjusted mean (95%
CI)

Adjusted IRR (95%
CI)

p-
value

Age
16–25 205 (21.2) 11.80 (10.12–13.49) 1 Ref
26–35 465 (48.2) 10.90 (9.87–11.94) 0.92 (0.78–1.10) .362
36–45 154 (16.0) 10.27 (8.57–11.97) 0.87 (0.70–1.08) .212
>45 141 (14.6) 10.86 (8.99–12.73) 0.92 (0.74–1.15) .464

Region of birth
Australia or
New Zealand

466 (48.3) 11.80 (10.68–12.91) 1 Ref 11.69 (10.58–12.81) 1 Ref

Asia 207 (21.4) 8.45 (7.23–9.67) 0.72 (0.60–0.85) <.001 8.52 (7.27–9.76) 0.73 (0.61–0.87) <.001
Europe 103 (10.7) 12.89 (10.31–15.48) 1.09 (0.88–1.36) .433 12.47 (9.96–14.98) 1.07 (0.85–1.33) .572
Middle East or
Africa

25 (2.6) 17.28 (10.31–24.25) 1.46 (0.97–2.22) .071 16.69 (9.94–23.44) 1.43 (0.94–2.16) .094

North America 35 (3.6) 12.31 (8.07–16.56) 1.04 (0.73–1.49) .814 12.37 (8.09–16.65) 1.06 (0.74–1.52) .758
South America
or the
Caribbean

73 (7.6) 8.70 (6.59–10.80) 0.74 (0.57–0.96) .022 8.61 (6.51–10.71) 0.74 (0.57–0.96) .022

Unknown 56 (5.8) 9.45 (6.84–12.05) 0.80 (0.60–1.07) .135 9.31 (6.72–11.89) 0.79 (0.57–0.96) .127
HIV/PrEP status
Negative not on
PrEP

190 (19.7) 10.90 (10.07–11.72) 1 Ref 10.79 (9.97–11.62) 1 Ref

Negative on
PrEP

731 (75.8) 11.87 (10.12–13.63) 1.09 (0.92–1.29) .312 11.05 (9.38–12.72) 1.02 (0.86–1.22) .786

Living with HIV 44 (4.5) 8.64 (5.94–11.33) 0.79 (0.57–1.09) .156 8.54 (5.85–11.24) 0.79 (0.57–1.10) .160
Role in anal sex
Insertive-only 114 (11.8) 10.29 (8.31–12.27) 1 Ref 10.06 (8.09–12.02) 1 Ref
Receptive-only 78 (8.1) 7.45 (5.69–9.21) 0.72 (0.53–0.98) .038 7.87 (5.98–9.76) 0.78 (0.57–1.07) .123
Versatile 643 (66.6) 11.82 (10.87–12.78) 1.15 (0.93–1.42) .191 11.63 (10.68–12.57) 1.16 (0.93–1.43) .181
Unknown 130 (13.5) 9.58 (7.85–11.30) 0.93 (0.71–1.21) .594 9.18 (7.48–10.87) 0.91 (0.70–1.19) .501

IRR: incidence rate ratio; CI: confidence interval.
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Discussion

Our study examined kissing practices of MSM and is the first
study to document the duration of kissing and report factors
associated with the duration of kissing in different intimate
positions—above and lying underneath. We found differences
in the duration of kissingwhile above orwhile lying underneath
based on their region of birth and role in anal sex, findings
which have not been previously reported. These findings
suggest that the kissing practices of MSM, including the du-
ration of kissing, may be influenced by factors associated with
their geographical origin, and the sexual positions they engage
in as the receptive or insertive partner or both during anal sex.
An insertive partner may spend more time kissing while above
their partner as opposed to lying underneath, as in the mis-
sionary sex position. This distinction in body positioning could
influence the duration of kissing in different intimate positions.

Our study found that region of birth was associated with
the duration of kissing. We found that compared to men
born in Oceania, those born in Asia, or South America or the
Caribbean spent not only less time kissing in total, but also

less time kissing while above or while lying underneath.
These findings are consistent with those of Tran et al.’s
study on kissing practices among 2866 heterosexual men
and women, which found men born in Asia, and in South
America or the Caribbean spent significantly less time
kissing in total, and in different body positions.13 The
findings from our current study and Tran et al.’s study13

suggest that the time individuals spend kissing can differ
based on the region where they were born, regardless of the
gender of their partners. Although geographical origin can
be considered as a proxy indicator for ethnicity,20,21 other
factors such as socialisation and cultural norms may have
played a role in explaining these differences in duration of
kissing between these groups.22 We did not measure so-
cialisation and cultural norms in our study, and therefore,
these measures are warranted in future studies for a detailed
understanding of kissing, as well as other sexual practices,
through a sociocultural lens.

We provided novel data on how the duration of kissing
while above or lying underneath is influenced by men’s role
in anal sex. Men who were insertive-only spent more time

Table 4. Univariable and multivariable negative binomial regressions for the associations between the duration of kissing (minutes)
while lying underneath most recent male partner and demographic characteristics of 965 MSM.

N (%)

Duration of kissing (minutes) while lying underneath their most recent male partner (n = 965)

Unadjusted mean
(95% CI)

Crude IRR (95%
CI)

p-
value

Adjusted mean
(95% CI)

Adjusted IRR (95%
CI)

p-
value

Age
16–25 205 (21.2) 5.82 (4.96–6.68) 1 Ref
26–35 465 (48.2) 5.23 (4.72–5.77) 0.90 (0.75–1.08) .253
36–45 154 (16.0) 5.16 (4.27–6.05) 0.89 (0.71–1.11) .297
>45 141 (14.6) 5.84 (4.79–6.88) 1.01 (0.80–1.27) .980

Region of birth
Oceania 466 (48.3) 5.82 (6.25–6.40) 1 Ref 5.80 (5.22–6.37) 1 Ref
Asia 207 (21.4) 4.27 (3.62–4.91) 0.73 (0.61–0.88) .001 4.22 (3.58–4.87) 0.72 (0.61–0.88) .001
Europe 103 (10.7) 6.50 (5.16–7.85) 1.11 (0.89–1.41) .345 6.26 (4.96–7.57) 1.08 (0.86–1.36) .513
Middle East or
Africa

25 (2.6) 7.12 (4.14–10.10) 1.22 (0.80–1.88) .360 6.73 (3.90–9.57) 1.16 (0.75–1.79) .499

North America 35 (3.6) 6.89 (4.44–9.33) 1.18 (0.82–1.70) .372 6.79 (4.37–9.21) 1.17 (0.81–1.70) .404
South America or
the Caribbean

73 (7.6) 4.18 (3.11–5.25) 0.72 (0.55–0.94) .017 4.11 (3.05–5.17) 0.71 (0.54–0.93) .015

Unknown 56 (5.8) 4.61 (3.28–5.94) 0.79 (0.58–1.07) .132 4.68 (3.32–6.04) 0.81 (0.59–1.10) .171
HIV/PrEP status
Negative not on
PrEP

190 (19.7) 5.29 (4.87–5.71) 1 Ref 5.26 (4.84–5.67) 1 Ref

Negative on PrEP 731 (75.8) 6.22 (5.26–7.17) 1.18 (0.99–1.40) .066 5.75 (4.84–6.64) 1.09 (0.92–1.30) .323
Living with HIV 44 (4.5) 4.61 (3.11–6.12) 0.87 (0.62–1.22) .426 4.44 (2.97–5.91) 0.85 (0.60–1.19) .334

Role in anal sex
Insertive-only 114 (11.8) 4.28 (3.41–5.15) 1 Ref 4.23 (3.35–5.10) 1 Ref
Receptive-only 78 (8.1) 4.54 (3.43–5.65) 1.06 (0.77–1.46) .719 4.71 (3.54–5.88) 1.11 (0.80–1.54) .516
Versatile 643 (66.6) 5.95 (5.45–6.44) 1.39 (1.11–1.73) .003 5.83 (5.34–6.33) 1.38 (1.10–1.73) .005
Unknown 130 (13.5) 4.48 (3.63–5.34) 1.05 (0.79–1.38) .744 4.36 (3.51–5.21) 1.03 (0.78–1.37) .832

IRR: incidence rate ratio; CI: confidence interval.
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kissing while above than receptive-only men. Similarly,
men who insertive-only spent less time kissing while
lying underneath than versatile men. These findings
suggest that a man who is the receptive partner would be
more prone to oropharyngeal gonorrhoea compared to
his insertive partner, although no previous studies have
assessed this link. This is important because hypothet-
ically, the receptive partner’s mouth would experience
prolonged exposure to N. gonorrhoeae if the insertive
partner with oropharyngeal gonorrhoea spends more
time kissing while above, and if the downflow of the
saliva exchanged while kissing is facilitated by the pull
of gravity.13 However, this would only be the case if
there were no other sexual exposures to the oropharynx
besides kissing. When sex also occurs, other potential
exposures to the oropharynx, such as performing fellatio
and rimming,23 can make it difficult to determine
whether there was oropharynx-oropharynx transmission
in relation to men’s intimate positions while kissing.

There were several limitations to our study. First, our study
included MSMwho attended an urban sexual health clinic, and
therefore,findings from our samplemay not be representative of
the broader MSM population. Second, our study’s low par-
ticipation rate could have biased our results if those who par-
ticipated in the survey were systematically different from those
who did not participate. Third, our study relied on men’s recall
of the duration of their kissing and if they inaccurately recalled
this, our results may be incorrect. However, even with a pro-
spective study using time trackers, it would still be challenging
to accurately capture the duration for such an intimate behav-
iour. Fourth, misclassification may have occurred in catego-
rising men’s role in anal sex, as we did not ask men to self-
identify as insertive-only, receptive-only, and versatile. It was
possible that men who engaged in receptive anal sex only in the
past 3 months may not self-identify as receptive-only.15 This
potential misclassification may have influenced our estimates
for the duration of kissing based onmen’s role in anal sex. Fifth,
there are no validated measures for the duration of kissing, and

Table 5. Univariable and multivariable negative binomial regressions for the associations between the duration of kissing (minutes)
while their body is above their most recent male partner and demographic characteristics of 965 MSM.

N (%)

Duration of kissing (minutes) while their body is above their most recent male partner (n = 965)

Unadjusted mean
(95% CI)

Crude IRR (95%
CI)

p-
value

Adjusted mean
(95% CI)

Adjusted IRR (95%
CI)

p-
value

Age
16–25 205 (21.2) 5.99 (5.10–6.87) 1 Ref 6.07 (5.13–7.01) 1 Ref
26–35 465 (48.2) 5.66 (5.10–6.21) 0.94 (0.79–1.13) .532 5.51 (4.96–6.07) 0.91 (0.75–1.09) .308
36–45 154 (16.0) 5.12 (423–6.00) 0.85 (0.68–1.07) .177 4.70 (3.87–5.53) 0.77 (0.61–0.98) .034
>45 141 (14.6) 5.02 (4.11–5.93) 0.84 (0.66–1.05) .140 4.62 (3.75–5.49) 0.76 (0.59–0.97) .030

Region of birth
Oceania 466 (48.3) 5.97 (5.39–6.56) 1 Ref 5.91 (5.32–6.51) 1 Ref
Asia 207 (21.4) 4.18 (3.55–4.82) 0.70 (5.58–0.84) <.001 4.15 (3.50–4.79) 0.70 (0.58–0.85) <.001
Europe 103 (10.7) 6.39 (5.06–7.72) 1.07 (0.85–1.35) .567 6.01 (4.75–7.27) 1.02 (0.80–1.28) .895
Middle East or
Africa

25 (2.6) 10.16 (5.99–14.33) 1.70 (1.11–2.59) .014 9.95 (5.82–14.08) 1.68 (1.10–2.58) .017

North America 35 (3.6) 5.43 (3.47–7.39) 0.90 (0.63–1.32) .615 5.40 (3.43–7.37) 0.91 (0.62–1.33) .639
South America
or the
Caribbean

73 (7.6) 4.52 (3.37–5.67) 0.76 (0.58–0.99) .044 4.30 (319–5.40) 0.73 (0.55–0.96) .025

Unknown 56 (5.8) 4.84 (3.45–6.23) 0.81 (0.60–1.10) .174 4.75 (3.37–6.14) 0.80 (0 .59–1.09) .164
HIV/PrEP status
Negative not on
PrEP

190 (19.7) 5.61 (5.17–6.05) 1 Ref 5.41 (4.98–5.84) 1 Ref

Negative on
PrEP

731 (75.8) 5.66 (4.79–6.53) 1.01 (0.85–1.20) .924 5.35 (4.49–6.21) 0.99 (0.82–1.19) .903

Living with HIV 44 (4.5) 4.02 (2.69–5.35) 0.72 (0.51–1.01) .055 4.34 (2.87–5.80) 0.80 (0.57–1.14) .214
Role in anal sex
Insertive-only 114 (11.8) 6.01 (4.82–7.20) 1 Ref 5.86 (4.68–7.05) 1 Ref
Receptive-only 78 (8.1) 2.91 (2.16–3.66) 0.48 (0.35–0.67) <.001 3.04 (2.25–3.84) 0.52 (0.37–0.73) <.001
Versatile 643 (66.6) 5.88 (5.39–6.37) 0.98 (0.79–1.21) .840 5.79 (5.30–6.28) 0.99 (0.79–1.23) .906
Unknown 130 (13.5) 5.09 (4.13–6.05) 0.85 (0.64–1.11) .235 4.67 (3.76–5.58) 0.80 (0.60–1.05) .112

IRR: incidence rate ratio; CI: confidence interval.
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therefore, we are not certain that our survey correctly asked
about the duration of kissing. Finally, we did not link the du-
ration of kissing with oropharyngeal gonorrhoea. We only
collected men’s duration of kissing with their most recent male
and/or female partners in the past 3 months but not the other
partners they may have had during this 3-months exposure
period. The duration of untreated oropharyngeal gonorrhoea has
been reported to bemore than 3months,7,24 and therefore, we do
not think that linking the duration of kissing to oropharyngeal
gonorrhoea would be appropriate for the design of our study.

Conclusions

Our study found that kissing is common amongMSM, and that
kissing between MSM, and kissing female partners was
common amongmenwith female sex partners.While there is an
accumulating body of evidence supporting kissing as a mode of
transmitting gonorrhoea,5–7,9 beyond estimates from mathe-
matical modelling,25 exactly how commonly gonorrhoea is
transmitted through kissing is still unknown. If the saliva of
individuals with oropharyngeal gonorrhoea transmits gonor-
rhoea and gravity plays a role in facilitating the downward flow
of saliva, then our study’s findings suggest that during anal sex,
the receptive partner who spends more time lying underneath
the insertive partner with oropharyngeal gonorrhoea may be
more prone to transmission through kissing. However, further
studies are required to confirm this link. Future studies aiming to
model this dynamic in the transmission of gonorrhoeamaywant
to consider using our study’s findings. We also found that the
duration of kissing in different intimate positions varied de-
pending on region of birth and role in anal sex and therefore,
these nuances should be considered when tailoring preventive
messages that are culturally and behaviourally relevant for
MSM belonging or subscribing to these groups.
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