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Introduction: Implications of lubricant use in men having sex with men (MSM) are poorly characterized, partic-
ularly associations with sexual behavior and rectal sexually transmitted infection (STI) risk.

Aim: We sought to clarify covariates associated with lubrication type including differing sexual preferences and
rectal STI prevalence.

Methods: Primary English-speaking individuals ≥18 years old visiting San Francisco City Clinic (SFCC)
between April and May of 2018 who endorsed lubricant use during receptive anal sex within the last 3 months
were studied. Associations between lubrication type used and collected covariates were assessed using Kruskal-
Wallis analysis of variance for continuous variables and Chi-squared test for categorical variables. We used logistic
regression to examine the association between lubrication type and rectal STI test result.

Main Outcome Measures: Rectal STI test positivity.

Results: From all enrolled participants, 179 completed the survey and endorsed use of a lubricant during recep-
tive anal sex within the last 3 months. Silicone lubricant users had the most sexual partners in the last 3 months
(13 [mean] § 30 [SD], P= .0003) and were most likely to have a history of gonorrhea. Oil-based lubricant users
had the most partners with whom they had receptive anal sex in the last 3 months (7 § 6, P= .03). Water-based
lubricant users most commonly used a condom in their last sexual encounter and had the fewest sexual partners
in the last 3 months (4 § 4, P= .0003). Spit/saliva lubricant use was associated with positive rectal STI result.

Conclusion: Silicone and oil-based lubricant users were more likely to report condomless receptive anal sex and
to have a history of gonorrhea while spit/saliva lubricant use associated with positive rectal STI acquisition. Lee
A, Gaither TW, Langston ME, et al. Lubrication Practices and Receptive Anal Sex: Implications for STI
Transmission and Prevention. Sex Med 2021;9:100341.

Copyright © 2021 The Authors. Published by Elsevier Inc. on behalf of the International Society for Sexual
Medicine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
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INTRODUCTION

Rectal sexually transmitted infections (STIs) are common
amongst men having sex with other men (MSM) that engage in
condomless penile-anal sex.1−4 Insufficient natural lubrication of
the rectum can increase the risk of mucosal trauma and STI
transmission during receptive anal sex.5,6 Recommendations for
lubricant use to prevent rectal tissue damage have proved contro-
versial, as some studies have found that those who use lubricants,
particularly water-based lubricants, are more likely to be diagnosed
with a rectal STI.7,8 Transmission patterns of certain rectal STIs
such as Neisseria gonorrhoeae/Chlamydia trachomatis (GC/CT) and
ulcerative STIs such as herpes simplex virus are of particular public
health importance because of their association with concurrent
human immunodeficiency virus (HIV) acquisition.9 Thus, efforts
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to prevent rectal STI transmission may also mitigate incurred
morbidity and mortality of HIV infection.

With 59%−74% of MSM reporting lubricant usage during
anal intercourse, lubricant usage is a modifiable lifestyle factor
that can have significant public health impact.10,11 Several differ-
ent types of lubricant are commonly used in receptive anal sex.12

Saliva is a common lubricant but is often criticized as a potential
means for STI transmission given it is a bodily fluid.13,14 Water-
based lubricants are also common amongst MSM engaging in
receptive anal sex.15 Other lubricants that are oil or silicone-
based are also cited for use during receptive anal sex with a recent
study indicating oil-based lubricants associated more with rectal
chlamydia and gonorrhea infection.7

Despite the high frequency of lubricant usage and preliminary
associations to rectal STI transmission, current understanding of
what demographic and medical covariates may associate with
lubrication usage remains limited. There is further lack of granu-
larity in whether covariates differ based on the lubrication type.
Of particular interest for preventative public health measures is
the gap in knowledge regarding associations between lubrication
usage and rectal STI acquisition or sexual preferences such as
usage of protection and number of partners. Further characteriz-
ing these associations may provide clinically actionable recom-
mendations including appropriate risk stratification of different
lubricant usage and targeted counseling for lubricant-associated
preferences. In this secondary analysis, we explore covariates that
may associate with different lubrication usage, with emphasis on
associations to sexual preferences or rectal STI acquisition. We
hypothesized that there would be no correlation between lubri-
cant usage and demographic, medical history, and sexual history
covariates. We also hypothesized that there would be a weak pos-
itive correlation between spit/saliva lubricant use and increased
rectal STI acquisition.
MATERIALS AND METHODS

Study Population
The study population for this analysis is a subcohort from

another initial, published study that evaluates the association
between pubic hair grooming and STI diagnosis.16 In that study,
eligible participants were identified amongst individuals visiting
the San Francisco Department of Public Health City Clinic
between April and May of 2018 based on the inclusion criteria:
primary English speaker, age ≥18. From those eligible in the ini-
tial study, the informed consented participants who completed
the survey and reported receptive anal sex in the past 3 months
were eligible for this secondary post-hoc analysis.
Covariates
We collected data on our primary exposure of lubricant

usage by asking participants to identify the type of lubricant
they used during receptive anal sex (silicone, water-based, oil-based,
spit/saliva, other). The survey was designed to only allow for
endorsement of one lubricant type. Other collected covariates
included baseline demographics, STI-focused medical history,
and sexual history.
Rectal STI Assessment
One of the key covariates evaluated for association to lubri-

cation type was having a positive test for either rectal gonorrhea,
rectal chlamydia or rectal herpes simplex virus-1 or 2 (HSV-1 or
HSV-2). Diagnosis was determined by nucleic acid amplifica-
tion testing for chlamydia and gonorrhea (Aptima Combo2-
Hologic, Marlborough, MA), PCR testing for HSV-1 and
HSV-2 (Cobas-Roche, Basel, Switzerland), and physical exami-
nation for rectal warts.
Statistical Analysis
We report covariates stratified by lubrication type usage.

Continuous variables are reported using mean and standard
deviation with Kruskal-Wallis analysis of variance performed to
assess differences across lubrication type. Categorical variables
are reported by count and percentage of total with Chi-squared
test performed to assess differences across lubrication type.
Univariate associations between lubricant type and rectal STI
positivity were evaluated using logistic regression. Multivariate
logistic regressions on rectal STI positivity were also performed.
The comparator group for both univariate and multivariable
logistic regression was the silicone lubrication group due to its
sample size and informative index of comparison to different
lubricants. P values less than .05 were defined as statistically signif-
icant. All data analysis was done using STATA V15 (Statacorp,
College Station, TX). This study was approved by the institutional
review board at the corresponding author’s institution (IRB No.
17-23739).
RESULTS

Study Population
We enrolled 333 individuals in our study and 314 com-

pleted the survey. Of the 314 who completed the survey, 179
reported receptive anal sex while using a lubricant within the
past 3 months and were eligible for this analysis. The median
age of the 179 eligible participants was 32, interquartile range
(IQR) 27−40. Spit/saliva lubricant was the most commonly
used (27%), followed by silicone (26%), water-based (25%),
oil-based (12%), and other (11%).
Covariates by Lubrication Type
No differences were found in demographic characteristics and

STI-focused medical history when stratified by lubricant type.

Silicone lubricant users had the most sexual partners in the
last 3 months (13 [mean] § 30 [SD]) while water-based lubri-
cant users had the fewest (4 § 4; P= .0003). Oil-based lubricant
Sex Med 2021;9:100341
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users and spit/saliva lubricant users had the most condomless
receptive anal sex partners in the last 3 months (6 § 5 and 6 §
8, respectively) while water-based lubricant users had the least
(2 § 3; P= .03). Oil-based lubricant users had the most con-
domless insertive anal sex partners in the last 3 months (7 § 6)
while water-based lubricant users and other lubricant type users
(2 § 2) had the least (2 § 2 for both; P= .03). Water-based
lubricant users (31%) and other lubricant type users (32%)
most commonly used a condom in their last sexual encounter
(31% and 32%, respectively) while silicone lubricant users and
spit/saliva lubricant users least frequently reported condom
usage in their last sexual encounter (11% for both; P= .04). Sili-
con lubricant users were most likely to have a history of gonor-
rhea at any site (72%) while other lubricant type users were the
least likely (37%; P= .006; Table 1).

In our study group, 12% were diagnosed with any rectal STI,
4% were diagnosed with rectal gonorrhea, 8% were diagnosed
Table 1. Covariates by lubrication type

Silicone
(n = 46)

Water-bas
(n = 45)

Demographics
Age (mean § SD) 38 § 12 34 § 10
Male (n, %) 42 (93) 37 (82)
Race
Asian (n, %) 7 (15) 9 (20)
Black (n, %) 1 (2) 7 (16)
Hispanic/Latino (n, %) 12 (26) 13 (29)
White (n, %) 26 (57) 15 (33)
Other (n, %) 0 (0) 1 (2)

Sexual Orientation
Gay/Bisexual Men (n, %) 40 (91) 32 (73)
Straight Men (n, %) 1 (2) 5 (11)
Lesbian/Bisexual Women (n, %) 1 (2) 0 (0)
Straight Women (n, %) 2 (5) 7 (16)

Medical History
On PrEP (n, %) 23 (66) 19 (49)
HPV vaccinated (n, %) 8 (17) 7 (16)
HAV vaccinated (n, %) 39 (85) 32 (71)
HBV vaccinated (n, %) 41 (89) 37 (82)
Reporting new symptoms as reason
for visit (n, %)

21 (46) 21 (47)

Sexual History
# of total partners (last 3 mos)
(mean § SD)

13 § 30 4 § 4

# of condomless receptive anal sex
partners (last 3 mos) (mean § SD)

4 § 5 2 § 3

# of condomless insertive anal sex
partners (last 3 mos) (mean § SD)

6 § 7 2 § 2

Used condom in last encounter (n, %) 5 (11) 14 (31)
History of chlamydia ever (n, %) 29 (63) 24 (53)
History of gonorrhea ever (n, %) 33 (72) 18 (40)
Outcomes
Rectal STI diagnosed at visit (n, %) 3 (7) 4 (9)

Sex Med 2021;9:100341
with rectal chlamydia, 1% were diagnosed with rectal herpes,
0% were diagnosed with rectal warts, and 27% were diagnosed
with any STI not limited to manifestations just in the rectum
but manifesting anywhere in the body.

Univariate regression analyses yielded no association between
lubricant type and rectal STI diagnosis (Table 2). Multivariable
regression analyses controlling for age, total number of sexual
partners, and whether the last sexual encounter was without a
condom yielded a significant association between rectal STI diag-
nosis and spit/saliva lubricant (OR: 4.43, 95% CI: 1.03−19.08,
P= .05; Table 2).
DISCUSSION

In this STI-clinic based, exploratory analysis of MSM who
reported having receptive anal sex in the prior 3 months,
there was an association between spit/saliva lubricant usage
ed Oil-based
(n = 21)

Spit/saliva
(n = 48)

Other
(n = 19) P value

35 § 11 33 § 10 32 § 13 0.09
17 (81) 44 (92) 18 (95) 0.5

0.1
2 (10) 6 (13) 4 (21)
3 (14) 4 (9) 3 (16)
6 (29) 14 (30) 6 (32)
10 (48) 23 (49) 4 (21)
0 (0) 0 (0) 2 (11)

0.1
16 (80) 38 (81) 16 (89)
1 (5) 5 (11) 1 (6)
2 (10) 0 (0) 0 (0)
1 (5) 4 (9) 1 (6)

7 (50) 22 (55) 8 (44) 0.5
7 (33) 10 (21) 7 (37) 0.2
14 (67) 37 (77) 14 (74) 0.5
19 (90) 44 (92) 16 (84) 0.7
13 (62) 20 (42) 11 (58) 0.5

11 § 8 8 § 9 5 § 5 0.0003

6 § 5 6 § 8 3 § 7 0.03

7 § 6 5 § 6 2 § 2 0.03

4 (19) 5 (11) 6 (32) 0.04
14 (67) 29 (60) 11 (58) 0.8
15 (71) 29 (60) 7 (37) 0.006

3 (14) 9 (19) 3 (16) 0.4



Table 2. Univariate and multivariate logistic regressions of rectal STI acquisition by lubricant type

95% CI
Odds ratio Lower Upper P value Standard error

Univariate
Water-Based 1.40 0.29 6.63 .67 1.11
Oil-Based 2.39 0.44 12.98 .31 2.06
Spit/Saliva 3.30 0.83 13.10 .09 2.32
Other 2.69 0.49 14.71 .25 2.33
Constant 0.07 0.02 0.22 .00 0.04

Multivariate
Water-Based 1.93 0.37 10.06 .44 1.62
Oil-Based 2.79 0.49 15.89 .25 2.48
Spit/Saliva 4.43 1.03 19.08 .05 3.30
Other 3.80 0.62 23.08 .15 3.50
Age 1.03 0.99 1.07 .17 0.02
Number of sexual partners 1.01 0.99 1.03 .35 0.01
Last encounter without a condom 1.31 0.34 5.07 .69 0.91
Constant 0.02 0.00 0.15 .00 0.02
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and rectal STI positivity. We also found that those who reported
using silicone and oil-based lubricant had a higher number of sex-
ual partners in the prior 2 months and were more likely to report a
history of gonorrhea. These findings are consistent with previous
studies that report associations between lubrication use and STI
positivity.8,17 Gorbach et al. noted that in a cohort of 380 patients,
use of any lubricant increased risk of positive STI testing (OR:
2.98, 95% CI: 1.09−8.15).8 They, however did not assess risk of
specific lubricant types as individual predictors of STI positivity.
Similarly, Cornelisse et al. denoted saliva’s positive association
with anorectal chlamydia in univariate regression (OR: 1.97, 95%
CI: 1.26−3.09). The association did not hold for multivariate
regression after adjusting for number of sexual partners, HIV sta-
tus, known contact with chlamydia, and condom use.17 Differen-
ces in findings from our study may be attributable to differences
in surveyed population, types of lubrication studied, how lubricant
use was defined, and how rectal STI was defined in each study.

Spit/saliva lubricant positively associated with rectal STI diag-
nosis in multivariate regression. Previous studies have identified
oropharyngeal colonization with chlamydia and gonorrhea in
MSM who presented for testing for extra-genital STIs.18,19 Unlike
commercial lubricants that are sterilely prepared, spit/saliva host-
ing existing pathogens may pose a mode of transmission for STIs
in receptive anal sex. The mechanism by which other lubricants
may contribute to STI transmission remain under investigation.
Some studies suggest that for water-based lubricants, hyperosmo-
larity of the lubricant relative to surrounding rectal epithelium
results in cell damage. This, in turn, is thought to make the rectal
tissue more susceptible to STI acquisition.20−22 For oil-based
lubricants, MSM report significantly increased condom breakage
which may also facilitate STI transmission.23

In addition, those who reported using silicone or oil-based
lubricants had a higher number of total sexual partners and
receptive anal sex partners and were least likely to report having
used a condom at their last sexual encounter. Silicone and oil-
based lubricants are hydrophobic and more durable for use in
sexual activity. Whether individuals with a higher number of
partners specifically selected these lubricant types because of their
durability is unknown. Notably, oil-based lubricant can lead to
condom breakage which may explain why few individuals who
reported using condoms also reported using oil-based lubricant.
Water-based lubricant in contrast may be used for a range of sex-
ual activity. Whether the versatility of application for water-based
lubricant results in a diverse user base with composite lower risk
sexual activity is unknown.

Our study has limitations. As a cross-sectional survey, there
exists a response bias for participants willing to engage in our study
and absence of temporality in determining direction of our associa-
tions. We are also limited by potential confounders including type
and frequency of sexual activity and pattern of condom usage used
between different lubricant users. Given the global STI prevalence
in our study population was 27%, participants may have been
contracting infection through other means than receptive anal sex.
We did not control for other sexual practices (eg, rimming, oral
sex) which may have differentially impacted STI transmission
between lubrication groups. Pertaining condom usage, though we
were able to control for whether a patient used a condom in their
last sexual encounter, we did not have access to longitudinal data
on historic condom usage across many sexual encounters. Our
proxy of condom usage in the most recent sexual encounter may
not accurately signify an individual’s overall condom usage behav-
ior as well as potential heterogeneity in correct condom use. Lubri-
cation use is also a self-reported predictor rather than something
objectively assessed during sex. In our study, participants selected
the specific type of lube they used during anal sex (silicone-based,
oil-based, water-based, spit/saliva, other). When identifying cate-
gory however, there were no specifications as to what defined a
lube type and whether this was the only lubrication type they were
Sex Med 2021;9:100341
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using. Participants may have thus misclassified lubricant type or
not accounted for use of different types across varying encounters.

Our initial hypothesis that if different lubricant types were
used, then there would be no notable differences in demographics,
medical histories, and sexual histories was refuted. Our other
hypothesis that if spit/saliva were used, then there would be higher
rate of STI positivity was confirmed. These findings that silicone
and oil-based lubricants associate with higher number of sexual
partners and decreased condom usage, and spit/saliva associates
with STI acquisition contribute to the limited literature on the
implications of lubricant use in anal sex. As an exploratory, post-
hoc analysis, our study raises testable hypotheses that should be
further explored in both mixed methods and larger, randomized
studies. These testable hypotheses include: (1) if silicone and oil-
based lubricants are the preferred lubricant, then these individuals
will endorse less frequent condom usage as well as higher partner
frequency (2) if spit/saliva is the preferred lubricant, then these
individuals will have an increased risk of rectal STI acquisition. A
joint qualitative and quantitative approach may elucidate the
understanding of lubricant use in anal sex in a manner that over-
comes the limitations of each approach taken alone. In tandem
with future studies evaluating these hypotheses, our preliminary
findings may eventually facilitate counseling conversations and
screening recommendations for providers caring for MSM engag-
ing in receptive anal sex to ameliorate STI transmission. Given the
high prevalence of STIs among MSM, additional strategies for
STI prevention should also be explored.
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