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Background: In Indonesia, water-based lubricant use among men who have
sex with men (MSM) is lower than that reported in transgender populations
(84.4%). This study examined the association between water or gel based
lubricant use and condom failure, defined as leakage or breakage, among
young MSM. Methods: Data were drawn from the 2018-2019 Integrated
Biological and Behavioral Survey (IBBS), a cross-sectional survey in 24
provinces. Of 6,000 MSM, 2,213 respondents aged 15-25 years were
recruited using Respondent Driven Sampling (RDS). Logistic regression in
STATA 16 assessed associations, adjusting for circumcision status and
number of male sexual partners.

Results: Condom failure in the past month was reported by 8.8% of
respondents, and 66.3% used water-based lubricants. Non-use of water- or
gel-based lubricants was associated with higher adjusted odds of condom
failure, but not statistically significant (AOR 1.79; 95% CI 0.79—4.05).
Condom failure was more common among those reporting more male clients.
Circumcision status was also related, with lower odds of failure among
uncircumcised participants.

Conclusions: Water-based lubricant use was not significantly linked to
reduced condom failure. Improving condom-use skills, promoting compatible
lubricants, and targeting MSM with multiple partners remain important for
reducing condom failure and HIV/STI risks.
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INTRODUCTION

Men who have sex with men (MSM) remain a population that is excessively affected by
Sexually Transmitted Infections (STIs), particularly Human Immunodeficiency Virus (HIV).
Although MSM are estimated to represent only 3% of the global population, their epidemiological
burden is higher than that of the general population.’? In the Asia—Pacific region, for instance, the
estimated prevalence of MSM is only 0.79%. Among them, Indonesia is reported to have one of the
lowest regional estimates at around 0.58%.! Despite this relatively small population size, MSM in
Indonesia continue to experience a high burden of HIV and other STIs. Globally, MSM are estimated
to be 26 times more likely to acquire HIV compared with the general adult population, with an HIV
prevalence of 7.7% versus 0.8% among adults overall.>* A similar disparity is observed for syphilis,
where pooled estimates from 2000 to 2020 indicate a prevalence of 7.5% among MSM, compared
with only 0.5% among men in general.” These persistent differences indicate that vulnerability to
STIs among MSM is shaped not only by biological susceptibility, but also by structural, social, and

behavioral determinants that influence exposure and prevention practices.

In Indonesia, national surveillance data reflect similar inequities. As of early 2024,
approximately 30.5% of MSM who underwent HIV screenings tested positive, while 8.3% were
diagnosed with other STIs.® These figures suggest that Indonesia remains far from achieving the 2030
global targets, which aim for high levels of HIV status awareness and substantial reductions in STI
incidence.!” This gap highlights the importance of examining behavioural pathways that directly
influence STI transmission, including condom use practices, lubricant selection, and contextual
barriers that may be particularly salient among younger MSM. In particular, adolescents and young
adults aged 15-25 years can be deemed as a subgroup that needs special attention. Individuals in this
age range are often in the early stages of sexual exploration. They may have limited access to accurate
sexual health information, insufficient condom use skills, and greater exposure to peer-driven risk
behaviours.®® These factors may contribute to inconsistent condom use and improper application,

thereby increasing the likelihood of condom failure during sexual activity.

Correct and consistent condom use is still considered a key strategy to prevent HIV and STIL.
However, condom failure, commonly defined as breakage, slippage, or leakage, continues to weaken
its protective effectiveness.'® Frequently, this failure is caused by incorrect application, limited user
experience, hurried or vigorous intercourse, intoxication, and the use of incompatible lubricants. '
Water-based lubricants are known to reduce friction and support condom integrity. The function is
different from oil-based products, such as petroleum jelly, which degrade latex and substantially
increase the risk of condom damage when applied improperly.'>'* Accordingly, the World Health

Organization (WHO) recommends the use of water or silicone-based lubricants during anal and
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vaginal intercourse. Despite these recommendations, the use of appropriate lubricants among young
MSM in Indonesia remains inconsistent. Data from the 2018-2019 Integrated Biological Behavioral
Survey (IBBS) indicate that 84.4% of MSM reported using lubricants, slightly lower than that
observed among transgender populations.® However, the survey does not consistently differentiate
lubricant types, raising concerns about potential exposure misclassification. This issue is particularly
important because oil-based and water-based lubricants have opposing effects on latex condom
integrity. Using nationally representative IBBS data, this study examines whether the use of water
or gel-based lubricant has an effect on condom failure among MSM aged 15-25 years in Indonesia.
By focusing on condom-compatible lubricant exposure, this analysis aims to minimise
misclassification and provide evidence to inform sexual health education, lubricant distribution

strategies, and HIV/STI prevention efforts for young MSM in Indonesia and other contexts.

METHODS

Study Design and Data Source

This study employed a cross-sectional design using secondary data derived from the 2018—
2019 IBBS. The data were obtained through formal data requests to the Directorate General of
Disease Prevention and Control, Ministry of Health, Indonesia. The IBBS was conducted in 24
provinces and targeted key populations, including MSM. The present analysis was conducted

between February and March 2025.

Study Population and Sample

The source population comprised 6,000 MSM respondents across 24 provinces. Among them,
2,213 were selected as the sample in this study. The sample consisted of MSM aged 15-25 years
who reported engaging in anal sex with male partners (once, occasionally, or frequently) within the
past year, had resided in the survey location for at least one month, and met other IBBS eligibility
criteria. Respondents who reported only vaginal sex with women and did not report anal sex with
men were excluded to ensure conceptual consistency between the exposure (lubricant use during anal
sex) and the outcome (condom failure during anal intercourse). Additionally, MSM residing in

conflict or inaccessible areas were excluded due to data limitations.

Sampling and Data Collection

Respondent Driven Sampling (RDS) was used to recruit hard-to-reach populations, including
MSM and people who inject drugs (PWID). The sampling technique involved several processes.
Initially, participants (“seeds”) who met eligibility criteria recruited peers from their social networks.

Then, recruitment continued in successive waves until the target sample size was achieved. Data
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were collected using standardized, population-specific IBBS questionnaires administered by trained

interviewer.

Variables and Measurements

Outcome Variable
The primary outcome in this study was condom failure. The data were mainly obtained
from self-reported condom failure during the most recent anal sex with a male partner, defined as

any incident of condom breakage, leakage, or slippage (coded as 1 = Yes, 0 = No).

Exposure Variable

The primary independent variable was the use of water-based lubricant during the most recent
anal sex encounter (1 = Yes, 0 = No). This variable represents a modifiable behavioural factor, as
lubricant choice can be influenced through education, access, and prevention programs. To minimise
exposure misclassification, respondents who reported using oil-based lubricants or lubricants of
unknown type were excluded from the exposure analysis, given the well-established adverse effects
of oil-based products on latex condom integrity. Condom failure (leakage or tearing) was assessed
based on the most recent sexual intercourse, which may have involved anal or vaginal sex; therefore,
associations involving lubricant use were interpreted cautiously due to potential event non-

concordance.

Covariates

Covariates are both behavioural and clinical factors that are potentially modifiable through
public health interventions. In this study, clinical factors included circumcision status (1 =
circumcised, 0 = uncircumcised), measured as a self-reported biological characteristic. Meanwhile,
behavioural factors included perceived risk of HIV infection (0 = not at risk, 1 = do not know, 2 = at
risk), source of condoms (0 = both free and purchased, 1 = free only, 2 = purchased only), condom
brand (Sutra, Fiesta, Durex, BKKBN, Artika, Pleasure Plus, and others), number of sexual partners
in the past week (0 =>4 partners, 1 = <3 partners), buying sex from men in the past month (0 = yes,
1 = no), selling sex to men in the past month (0 = yes, 1 = no), number of male clients served in the
past month (0 =>4, 1 = <3), alcohol use (0 = yes, 1 =no), and drug use in the past three months (0
=yes, 1 =no). These variables were included to control for potential confounding and to support the

interpretation of behavioural and clinical contexts related to condom failure.

Statistical Analysis
Data were analyzed using Stata 16.RDS-II weights provided by the IBBS to account for

network size and non-random recruitment inherent in RDS. Univariate analyses described weighted
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sample characteristics. Meanwhile, bivariate associations between water-based lubricant use and
condom failure were assessed using weighted chi-square tests. Multivariable logistic regression was
conducted with water-based lubricant use defined a priori as the primary exposure of interest.
Candidate variables for multivariable analysis were identified using bivariate weighted chi-square
tests. Variables with p-values < 0.25 were included. Variables with established epidemiological
relevance based on prior literature were also included, irrespective of bivariate significance. All
selected variables were entered into an initial multivariable model to estimate Adjusted Odds Ratios
(aORs) and 95% Confidence Intervals (Cls) for the association between water-based lubricant use
and condom failure. A change-in-estimate approach was then applied to assess confounding,
whereby variables whose removal resulted in a change greater than 10% in the aOR of the primary

exposure were retained. This process continued until a final, parsimonious model was obtained.

Ethical Considerations
This study received ethical approval from the Ethics Committee of the Faculty of Public
Health, Cenderawasih University (No. 057/KEPK-FKM UC/2025). The Ministry of Health

authorized data use following official verification and approval procedures.

RESULTS

As presented in Table 1, 8.8% of young men who have sex with men (MSM) reported
experiencing condom leakage or tearing once in the past month, while 3.4% reported experiencing
such incidents more than once. In terms of lubricant types, most of the participants (66.3%) indicated

that they had used water- or gel-based lubricants during sexual intercourse within the same period.

Table 1. History of Condom Leakage and Lubricant addition among Young Men sex with Men in Indonesia

Variable n %

Incidence of Condom failure (last month)

Ever, once 138 8,8
Ever more than once 53 3,4
Never torn / leaked 1,568 87,8
Use of water/gel based lubricants

Yes 1,428 66,3
No 725 33,7

To identify the drivers of these incidents, bivariate analysis was performed to examine the
associations between various behavioral and clinical factors and the likelihood of condom failure.
As shown in Table 2, the use of water- or gel-based lubricants was associated with differences in the
proportion of condom leakage or tearing across categories, with a statistically significant association
observed in the bivariate analysis (p = 0.001). Circumcision status also showed a statistically

significant association with condom failure (p = 0.017). In contrast, perceived risk of HIV infection,
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whether categorized as “do not know” (p = 0.893) or “at risk” (p = 0.172), was not statistically
associated with condom failure. Similarly, the source of condom acquisition, including obtaining
condoms for free (p = 0.130) or purchasing condoms (p = 0.100), showed no statistically significant
association. Most condom brands were not associated with condom failure, except the Pleasure Plus
brand that showed a statistically significant association in the bivariate analysis (p = 0.038).
Regarding sexual behaviour, the number of sexual partners (male and female) in the past week was
significantly associated with condom failure, with a higher proportion observed among participants
reporting four or more partners (p = 0.001). Purchasing sex from men in the past month was not
significantly associated with condom failure (p > 0.05), whereas selling sex to men (p = 0.001) and
serving four or more male clients during the same period (p = 0.049) were significantly associated
with higher proportions of condom failure. Alcohol consumption (p =0.700) and drug use in the past

three months (p = 0.461) were not statistically associated with condom leakage or tearing.

Table 2. Results of Bivariate Analysis

Condom Failure

Variables Yes No Total p
n % n % n %

Addition of water/gel-based lubricants
Yes 165 14.6 981 85,4 1,148 100 0.001
No 24 5.7 396 94,3 420 100
Circumcision
No 20 7.8 238 92.2 258 100 0.017
Yes 171 13.1 1,139 86.9 1,310 100
Risk of contracting HIV
Not risk 132 12.8 903 87.2 1,035 100 Reff
Don’t know 24 13.1 159 86.9 183 100 0.893
Risk 35 10.0 315 90.0 350 100 0.172
Obtaining
Purchase and free 42 153 232 84.7 274 100 Reff
Free 65 11.6 496 88.4 561 100 0.130
Purchase 84 11.5 649 88.5 733 100 0.100
Condom brand
Sutra 143 12.0 1,047 88.0 1,190 100 Reff
Fiesta 19 9.9 173 90.1 192 100 0.397
Durex 20 13.5 128 86.5 148 100 0.600
BKKBN/KB 2 40.0 3 60.0 5 100 0.084
Artika 0 0 2 100.0 2 100 0
Pleasure plus 6 27.3 16 72.7 22 100 0.038
Others 1 11.1 8 88.9 9 100 0.934
Number of sex partners (male and female) in the past week
> 4 people 26 25.7 75 74.3 101 100 0.001
< 3 people 149 12.7 1,023 87.3 1,172 100 ‘
Purchased sex with men in the past month
Yes 21 28.8 52 71.2 73 100 0.090
No 12 16.9 59 83.1 71 100 ’
Reported having exchanged sec for money with men in the past month
Yes 90  20.6 347 79.4 437 100 0.001
No 101 8.9 101 91.1 1,131 100 ‘
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Condom Failure

Variables Yes No Total p
n % n Y n %

Number of male clients engaged with in the last month
> 4 people 36  36.0 64 64.0 100 100 0.049
< 3 people 30 240 95 76.0 125 100 '
Alcohol consumption
Yes 93 12.5 650 87.5 743 100 0.700
No 98 11.9 727 88.1 825 100
Drug consumption in the last 3 months
Yes 19 10.5 162 89.5 181 100 0.461
No 172 124 1215 87.6 1,387 100

To determine which factors remained independent predictors of condom failure, variables

significant in the bivariate analysis were entered into a multivariate logistic regression model. Table

3 summarizes these results. After adjustment for circumcision status and the number of male clients

in the past month, young MSM who did not use water/gel-based lubricants were associated with

condom failure (Adjusted Odds Ratio/AOR, 1.79; 95% Confidence Interval/CI, 0.79-4.05).

Circumcision status remained statistically associated with condom failure in the final model.

Compared with participants who were circumcised, those who were not circumcised had lower

adjusted odds of experiencing condom leakage or tearing (aOR 0.21; 95% CI 0.04-0.96). In addition,

the number of male clients served in the past month was independently associated with condom

failure. Participants who reported serving four or more male clients had higher odds of condom

failure compared with those serving three or fewer clients (aOR 1.81; 95% CI 1.00-3.25).

Table 3. Final Results of Multivariate Analysis

Initial Modeling Final Modeling
Variables 95% CI 95% CI
P AOR (Low- Up) AOR (Low- Up)

Addition of water/gel-based lubricants
Yes reff reff

0.731 0.10—4.88 0.79-4.05
No 0.71 0.015 1.79
Circumcision
No reff reff

0.019 0.34-0.91 0.044 0.04-0.96
Yes 0.56 0.21
Obtaining
Purchase and free reff
Free 0.554 1.72 0.28-10.5 - - -
Purchase 0.051 9.08 1.01 -81.3
Number of sex partners (male and female) in the past week
> 4 people reff

0.09-4.44 - - -

< 3 people 0.660 0.64
Purchased sex with men in the past month
Yes reff
No 0.393 2.01 0.41-9.98 ) i i

DOI: 10.58185/jkr.v16i2.393
ISSN: 2354-8762 (Online)

98


https://doi.org/10.58185/jkr.v16i2.393
https://portal.issn.org/resource/ISSN/2354-8762

Mamoribo, et al.: Association between water or gel based... Jurnal Kesehatan Reproduksi
December 2025; 16(2): 92-103

Initial Modeling Final Modeling
Variables 95% CI 95% CI
p AOR (Low- Up) P AOR (Low- Up)

Reported having exchanged sec for money with men in the past month
Yes reff

0.89-4.42 - - -
No 0.093 1.98
Number of male customers served in the last month
> 4 people reff reff

1.57 0 62.5 1.81 1.00 —3.25
<3 people 0.015 9.93 0.049

DISCUSSION

Condom failure, including leakage, tearing, or slippage, can occur either before or during
sexual activity and is recognized as a multifactorial issue.!* One of the most consistently cited causes
is incorrect condom use. Mistakes such as failing to pinch the tip to release air, not holding the base
during withdrawal, and incomplete unrolling significantly increase the likelihood of breakage.!'>'®
For instance, Barrett et al reported that 25% of adolescents failed to unroll condoms to the base of
the penis, and nearly half (49.4%) did not hold the base during withdrawal, highlighting persistent
gaps in condom application skills.!” Besides user-related errors, factors such as condom quality and
storage conditions also contribute to failure.' In this study, 12.2% of young MSM reported
experiencing condom leakage or tearing in the past month. This proportion aligns with findings from

Nigeria (13.3%) and similar studies among MSM in other settings, where reported failure rates

ranged from 4% to over 36% depending on the population and context.'82°

Research from Western China and the Philippines further emphasizes the role of inadequate
condom education, with poor awareness and incorrect usage commonly reported among young
MSM.2!-22 These findings show that comprehensive sexual health education is crucial. A systematic
review by Neelan et al found that knowledge and favorable perceptions of condom use could prevent
20%-40% of condom breakage among adolescents.!” Our study supports this conclusion, showing
that young MSM with limited experience or inadequate knowledge of condom use were more likely
to experience failure. Notably, 36% of respondents who reported having more than four male sexual
partners in the past month also reported condom failure, possibly due to more frequent sexual
encounters, rushed preparation, or repeated use of suboptimal techniques. Physiological and
mechanical factors may also explain condom failure. Loss of erection during intercourse can result
in slippage and potential semen spillage. Similarly, the use of condoms that are either too large or
too small may compromise fit and functionality, while expired condoms are more prone to tearing
due to material degradation. These physical risks compound behavioral challenges and further

highlight the need for proper guidance on condom selection and handling.
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The use of lubricants is an important factor influencing condom performance during anal
intercourse. Water- or gel-based lubricants reduce friction and are widely recommended by global
health authorities because they are compatible with latex condoms and help maintain material
quality.!** In contrast, oil-based lubricants can degrade latex and increase the risk of condom
tearing.?* In this study, the use of non-water- or non-gel-based lubricants was associated with higher
adjusted odds of condom leakage or tearing; although, this association did not reach statistical
significance (AOR, 1.79; 95% CI, 0.79-4.05). These findings are consistent with prior studies
indicating that the use of non-compatible substances, such as saliva or lotion, is associated with
increased condom breakage, as reported in studies from Benin, Nigeria, and Tanzania.?***"2” While
a majority of young MSM in our sample reported using water-based lubricants, inconsistency in use
remains a concern. Previous research has shown that irregular lubricant application is associated with
higher rates of condom failure and sexually transmitted infection symptoms. Together, these findings
suggest that consistent use of condoms in combination with compatible lubricants may reduce the
likelihood of condom failure, even though the adjusted association observed in this study was not
statistically significant. In this study, modifiable behavioural factors included lubricant use, number
of sexual partners, and transactional sexual practices, while circumcision status was examined as a

clinical factor.

From an intervention perspective, the identified behavioral and mechanical factors, including
inconsistent use of water-based lubricants and multiple sexual partnerships, may serve as practical
indicators for identifying young MSM at higher risk of condom failure. These findings provide an
empirical basis for developing targeted prevention interventions and risk stratification frameworks
that prioritize condom-use skills training and consistent access to compatible lubricants. In addition,
the observed protective role of water-based lubricant use supports policy advocacy efforts to ensure
the availability of free or affordable water-based lubricants and the integration of youth-friendly,

MSM-sensitive sexual health services within existing HIV prevention programs.

However, this study is not without limitations. For instance, the IBBS 2018-2019 dataset omits
key behavioral and structural variables, such as forced anal intercourse, stigma, and discrimination,
which may influence condom misuse. Its cross-sectional design precludes causal inference, while
self-reported sexual behaviors may be subject to recall and social desirability bias. The Respondent-
Driven Sampling method may underrepresent hidden or non-networked MSM, especially outside
urban centers. These limitations must be interpreted in the context of Indonesia’s broader structural
and social barriers that hinder safe sex practices among MSM. Nonetheless, the IBBS remains a
valuable data source for surveillance and program planning, providing standardized and global

insights. These findings underscore the urgent need for integrated condom education, improved
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access to appropriate lubricants, and structural interventions targeting both knowledge and stigma to
reduce condom failure and HIV risk among young MSM. As Indonesia moves toward its national
HIV prevention targets, reducing equipment failure through education and access to lubricants should

be prioritized as a core public health strategy targeting vulnerable youth populations.

CONCLUSION

Using IBBS data, this study examines behavioural and clinical correlates of condom failure
among young MSM in Indonesia. For example, non-water- or non-gel-based lubricants were
associated with higher adjusted odds of condom leakage or tearing, although the association was not
statistically significant. Condom failure was more commonly observed among participants reporting
higher numbers of male clients in the past month. Regarding clinical characteristics, circumcision
status was associated with condom failure, with lower odds observed among those who were not
circumcised. Taken together, these findings point to the need for stronger condom-use skills training,
more consistent access to compatible lubricants, and prevention strategies that prioritize MSM with
high partner turnover. Addressing these factors may reduce condom failure and, in turn, limit HIV

and STI risk among young MSM in Indonesia.

RECOMMENDATION

We recommend that prevention efforts for young MSM in Indonesia may benefit from greater
emphasis on condom-use skills and more consistent use of compatible, water-based lubricants.
Condom failure was more commonly reported among participants with a higher number of male
clients, suggesting that educational interventions focusing on correct condom application and
preparation may be particularly relevant for MSM with high partner turnover. Maintaining access to
condoms and water-based lubricants through existing youth-friendly and MSM-sensitive health
services could contribute to reducing condom failure. Future rounds of the IBBS may also consider
refining measures of lubricant use and condom-use practices to better capture behavioural factors

directly related to condom performance.
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