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Abstract

Numerous contextual factors contribute to risky sexual decision-making among men who have sex with men (MSM), with
experimental laboratory-based studies suggesting that alcohol consumption, sexual arousal, and partner familiarity have
the potential to impact condom negotiations during sexual encounters. The purpose of the current study was to extend
this line of inquiry outside of the laboratory and into the everyday lives of MSM. We collected six weeks of daily data
on alcohol consumption and sexual behaviors from 257 moderate- and heavy-drinking MSM to examine the within- and
between-subjects effects of alcohol consumption, average daily sexual arousal, and partner familiarity on condom nego-
tiation processes during sexual encounters. We hypothesized that alcohol consumption, higher levels of average daily
sexual arousal, and greater partner familiarity would all contribute to a reduced likelihood of condom negotiation prior
to sexual activity, and that they would also affect the difficulty of negotiations. Contrary to hypotheses, none of these
three predictors had significant within-subjects effects on condom negotiation outcomes. However, partner familiarity and
average daily sexual arousal did exert significant between-subjects effects on the incidence of negotiation and negotiation
difficulty. These findings have important implications for risk-reduction strategies in this population. They also highlight
the challenges of reconciling results from experimental laboratory research and experience sampling conducted outside of
the laboratory on sexual risk behavior.

Keywords Men who have sex with men - alcohol consumption - condom negotiation - experience sampling method
(ESM) - multi-level analysis

Introduction insertive or receptive condomless anal intercourse (CAI)

with an infected partner [2]. While there are now biomedi-

Men who have sex with men (MSM) are at disproportion-
ate risk for contracting HIV and account for approximately
70% of the 40,000 new cases of HIV that are diagnosed in
the United States each year [1]. New HIV infections among
MSM are almost universally the result of engaging in either
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cal preventions like pre-exposure prophylaxis (PrEP) that
can prevent HIV infection with a daily pill [3, 4], condoms
remain the most common method of HIV infection preven-
tion across the globe [5]. Most intervention approaches to
preventing HIV infection focus on education, skill-building,
and structural changes around condoms, including increas-
ing condom use, improving condom use skills, and making
condoms more widely accessible to those who need them
[6-8]. Even with efforts to increase condom usage, how-
ever, there is compelling epidemiological and experimental
evidence that alcohol and substance use directly increases
the likelihood that MSM will demonstrate changes in inten-
tions and/or attitudes toward having sex without a condom,
increasing the likelihood of infection by HIV and other STIs
[9-14]. Identifying the mechanisms by which alcohol and
other substances exert their influence on decisions about
condom use, as well as what individual differences may
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make certain people more or less susceptible to their risk-
enhancing effects, is a matter of urgent public health inquiry.

Associations between alcohol use and subsequent CAI
among MSM have been examined through laboratory-based
alcohol administration studies and epidemiological studies
[12, 13, 15-34], and daily diary, timeline follow-back, and
event-level (ecological momentary assessment [EMA] or
experience sampling method [ESM]) studies [35—39]. In the
laboratory, alcohol administration (especially in doses that
produce a blood alcohol level of 0.075% or higher [24]) has
been shown to promote CAI [36] by increasing intentions
to engage in condomless sex [12, 13, 21, 22] and decreas-
ing the effectiveness of communication about safer sexual
behavior [21, 22]. In addition, epidemiological studies have
shown that the association between alcohol use and sexual
risk behavior is moderated by a number of individual dif-
ference factors [23, 24], including cognitive schemas like
sexual alcohol expectancies [25-27], sexual sensation seek-
ing [18, 19], impulsivity [17, 20], cognitive reserve and
executive functioning [15, 16], and history of sexual abuse
or sexual victimization [28—34]. Daily diary and event-level
studies, which examine the association between alcohol
consumption and sexual behavior in the real world (e.g.,
outside of the laboratory, with fewer experimental controls),
have not provided similarly conclusive evidence about alco-
hol’s effects on risky sexual behavior, however [37-39]. In
this regard, they have suggested that moderating variables
like motivation for having sex, perceptions of risk, avail-
ability of condoms, and partner familiarity [36, 39] may
also significantly impact alcohol-involved sexual decision-
making. Simons et al. [35] and Maisto et al. [36] reported
non-linear associations between alcohol consumption and
the likelihood of condomless sex, such that among hetero-
sexual young adults [35] and MSM [36], condomless sex
on a given day was more likely when intoxication exceeded
an individual’s average daily level of alcohol consumption.
These results paint a complex picture in which sexual risk
behavior can be affected not only by person-level factors
but also by the “dynamic situational and relationship fac-
tors” (p. 319) that influence sexual decision-making within-
persons as they occur in the natural environment [40]. Event
and daily-level studies permit the modeling of within-per-
son effects by examining how situational factors, which
include both internal states and external contexts, affect
decisions about sexual health and sexual risk. In the present
study we sought to capitalize on the unique insights that can
be gained by examining how changes in environment may
contribute to event-level, within-subjects decisions about
the use of condoms during sexual encounters.

One important determinant of condomless intercourse
appears to be whether partners discuss condom use prior
to engaging in sexual activity [41-43]. In a meta-analysis
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of 53 studies that included heterosexual couples as well as
MSM, Noar et al. [42] found a modest positive relationship
(r=.25) between communication/negotiation about con-
dom use and subsequent condom usage. This finding has
been replicated in a number of additional studies, including
a meta-analysis of interventions to increase safer-sex com-
munication between partners [41], which found that partici-
pants in the active intervention conditions both discussed
condom use and actually used condoms more frequently
than those in control conditions. Another study in the south-
ern United States found that young Black men who engaged
in condom use discussion with partners had a significantly
reduced incidence of STI infection than those who did not
[44]. Widman et al. [45] found that HIV-positive individu-
als who had greater intentions to discuss condom use and
engaged in more condom discussion behavior had signifi-
cantly less condomless sex than those with weaker inten-
tions and less frequent condom discussion behavior. Other
findings include the fact that men (both those who have sex
with women and those who have sex with men) tend to be
more reluctant to initiate discussions about condom use than
women [46] and that MSM tend to assume that their part-
ners have similar attitudes toward condom use and thus may
shy away from condom use discussions or safe sex nego-
tiations [46]. While there are individual difference factors
that predict condom-use negotiations with sexual partners
(e.g., intentions to have negotiations [45, 47]), research has
also indicated that “the decision to use condoms...with a
particular partner is highly situational, and the same per-
son often chooses to use condoms with some partners and
not others, or during some sex acts versus others” (p. 1852)
[48]. Other factors that may contribute to the decision to use
condoms and have been studied include feeling conflicted
about using a condom versus experiencing potentially more
thrill or greater pleasure with condomless intercourse [49,
50], having a history of intimate partner violence [51], and
equating the suggestion of condom use with mistrust [52].
Still other potential contributors to situational differences in
the difficulty of negotiation may include challenges associ-
ated with curtailing arousal and potentially delaying inter-
course to have a discussion about using condoms, or fearing
rejection from a partner who might prefer to forgo condom
use. Expanding our understanding of the situational factors
that contribute to decisions about condom negotiation is
likely of critical importance to developing more effective
approaches to HIV prevention.

Although alcohol intoxication is a key situational factor
that affects sexual decision-making, only a few published
experimental studies have examined the effects of alcohol
on condom negotiation skills among MSM [21, 22]. These
studies have shown that condom negotiation skills are less
proficient for participants who consume alcohol compared
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to those who do not. For example, in one laboratory-based
alcohol administration study of 117 MSM, Maisto and col-
leagues [21] found that participants who received alcohol
scored lower on measures of condom negotiation compared
to participants who received a control or placebo beverage.
In a secondary analysis of these data, Buckheit et al. [53]
found an interaction between sexual arousal and perceived
intoxication on condom negotiation skills: at low levels of
sexual arousal, perceived intoxication actually increased
condom negotiation skills, perhaps due to a reduction in
anxiety around discussing condom use. At high levels of
sexual arousal, however, perceived intoxication was related
to decrements in condom negotiation skills. This work sug-
gests that situational factors can both directly impair and
interact with one another to significantly affect condom
negotiation during sexual encounters.

A number of other situational factors linked to sexual
decision-making have also been proposed in the HIV pre-
vention literature, including partner familiarity (or lack
thereof) [40, 54] and sexual arousal [15, 53, 55-59]. Partner
familiarity is a complex construct that has often been defined
by asking participants to rate how well they know a partner
using Likert-like scale items, or to characterize partners in
categorical terms such as primary (whether monogamous
or non-monogamous), casual, or anonymous [36, 60, 61].
Studies of partner familiarity have reported conflicting find-
ings. For example, condoms are used less-often during sex-
ual encounters with familiar or primary partners, compared
to casual or anonymous partners [60—62]; this is hypoth-
esized to stem from the questionable assumption that more
familiar partners present less risk for HIV and other STIs
[61]. Other research suggests that for intoxicated individu-
als, condomless sex becomes more likely with less-familiar
partners [63—65], though this has not been an unequivocal
finding [35, 66]. Like partner familiarity, sexual arousal
has been studied extensively. In laboratory studies, higher
self-reported assessments of subjective sexual arousal have
been linked to greater intentions to engage in condomless
sex across populations, including among men who have sex
with women [56, 57, 67-70] and MSM [13, 14, 21, 53], with
one recent study of MSM [71] demonstrating an interaction
effect between alcohol consumption and sexual arousal on
CAI indirectly through implicit approach biases toward
sexual stimuli relative to condoms. Interestingly, objective
measures of sexual arousal, like autonomic or physiological
arousal (as might be measured by penile plethysmography)
have not been consistently linked to increased intentions to
engage in condomless intercourse [72, 73].

Purpose of the Current Study

The purpose of this research was to examine the interac-
tive, situation-specific effects of alcohol, partner familiar-
ity, and sexual arousal on the likelihood that MSM would
engage in condom use discussions with a potential partner
prior to sexual intercourse. Previous research has suggested
that whether such discussions occur is critical to subse-
quent condom-use decisions [42, 43] and laboratory-based
alcohol administration studies have confirmed that alcohol
consumption impairs condom negotiation skills [21, 22,
53]. Better understanding of the impact of these situation-
specific factors has the potential to improve HIV preven-
tion interventions by identifying the situation(s) in which
condom negotiation is likely and unlikely to occur among
MSM; education and training to recognize these situations
may help reinforce the importance of condom use discus-
sions and negotiations. We hypothesized that within sub-
jects: (1) alcohol intoxication would decrease the likelihood
of condom use discussion/negotiation prior to sexual activ-
ity, and (2) greater sexual arousal and greater partner famil-
iarity would interact with alcohol consumption to further
decrease the likelihood of condom use discussion/nego-
tiation. In addition, a secondary aim was to examine how
alcohol consumption, sexual arousal, and partner familiar-
ity affected the self-reported ease with which condom use
discussions occurred.

Use of Experience Sampling Method

Accurate modeling of the within-subjects effects of situa-
tion-specific factors requires the use of intensive longitudi-
nal data [74, 75]. For this study, participants first completed
two laboratory-based visits; thereafter, longitudinal data
were collected via the experience sampling method (ESM),
in which participants completed up to nine daily survey
assessments through a smartphone-based mobile applica-
tion platform. The analyses in this paper involve the ESM
data only. Research has indicated that MSM are receptive
to ESM-based study designs [22, 39, 76], particularly as
smartphone ownership has expanded and mobile apps have
been developed for the specific purpose of collecting ESM
data [77, 78].

Methods
Participants
Participants were 257 men aged 21 to 50 years (M =28.09

years, SD=6.82 years) who were recruited via print and
electronic means (e.g., advertisements in social media
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apps like Facebook, Grindr, and Scruff) in urban areas in
the northeastern United States. See Table 1 for additional
demographic data. Data were collected between May 2016
and March 2020. Of the 257 men, 208 were included in the
analyses. Eighteen were excluded because they reported
zero instances of oral or anal sex during the ESM portion
of the study. An additional 22 were excluded because they
responded to less than 33% of either the morning or ran-
dom surveys (this a priori decision to exclude participants
with response rates below 33% was also applied to the data
analyses in the Maisto et al. paper [36] using this same data-
set). The decision to exclude these participants was based
on concerns that data collected from participants with low
response rates might reflect a non-representative sample
of their behavior. Finally, 9 additional participants were
excluded because they never enrolled in the ESM portion
of the study after giving consent. The 49 excluded partici-
pants did not differ from the 208 included participants in
age, PrEP use, lifetime number of sexual partners, or fre-
quency of condom use. They did differ in terms of number

Table 1 Demographic characteristics

Variable Mean Standard
Deviation
Age 28.09 6.82
Income $33,263 $26,431
Lifetime male sexual partners 59.74 80.84
Past year male sexual partners 12.07 11.93
Past 90-day male sexual partners 5.26 5.05
Frequency of condom use' 3.54 1.05
N %

Race

American Indian or Alaska Native 2 1.0

Asian 16 7.7

Black or African American 27 13.0

Missing 2 1.0

Mixed Race 8 3.8

Other 18 8.7

White 135 64.9
Hispanic/Latino 42 20.2
Sexual Orientation

Equally heterosexual and homosexual 24 11.5
(Kinsey 3)

Homosexual somewhat more (Kinsey 4) 18 8.7

Homosexual mostly (Kinsey 5) 37 17.8

Homosexual only (Kinsey 6) 129 62.0
Drinking Classification?

Moderate drinker 33 15.9

Heavy drinker 175 84.1
PrEP Use

Yes 47 22.6

No 161 77.4

PrEP =pre-exposure prophylaxis. 'Frequncy of condom use was
measured on a 5-point Likert scale, from 1 (“never”) to 5 (“always).
ZParticipants were classified as moderate or heavy drinkers per the
QFV.
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of past-year and past-90-day sexual partners, however, with
the included participants having, on average, approximately
4 more past-year (¢ = -2.743, p=.007) and 1 more past-90-
day sexual partners (¢t = -2.073. p=.041).

Inclusion criteria for the study included being (1) 21-50
years old, (2) a moderate or heavy drinker as per the Quan-
tity-Frequency-Variability (QFV) Questionnaire [79] (the
QFV asks participants about how frequently they con-
sume beer, wine, and higher-proof alcohol and then uses
a matrix to classify each participant as a light, moderate,
or heavy drinker), (3) sexually active with other men (with
an average of at least one same-sex sexual encounter per
month during the three months prior to enrollment in the
study), (4) gay or bisexual (as indicated by a score of three
or higher on the Kinsey Scale [80]), and (5) single or in a
non-monogamous sexual relationship. Because the primary
study included an alcohol administration component in the
laboratory [71], additional exclusionary criteria included
(1) current medical conditions that are incompatible with
alcohol administration, (2) current diagnosis of a psychiatric
disorder, (3) regular use of medications (both prescribed and
over the counter), supplements, and herbs that contraindi-
cate alcohol consumption, (4) current diagnosis of an alco-
hol or substance use disorder, (5) alcohol treatment within
the past three years, (6) substance use disorder or mental
health treatment during the past three months (except for
purely supportive therapy for individuals never diagnosed
with a mental disorder), and (7) history of treatment for
either schizophrenia or bipolar disorder.

Procedure

After responding to an advertisement, interested individu-
als were contacted by a research assistant and completed an
initial telephone screen. If eligible, participants were sched-
uled to attend two laboratory sessions and thereafter were
enrolled into the ESM portion of the study. The ESM por-
tion was divided into two “bursts” of three weeks each with
a three-week break between the first and second burst. Total
ESM enrollment time was therefore nine weeks, but data
collection occurred during only the first three weeks and the
final three weeks. In addition, two extra days were included
in each burst (i.e., 23 days of data collection instead of 21)
to increase the likelihood of 21 complete days of data col-
lection. Informed consent was obtained from all participants
for both the laboratory and ESM portions of the study.
ESM data collection occurred via the MetricWire
research platform (MetricWire, Inc.), which features a par-
ticipant-side smartphone app and a researcher-side website.
Participants completed two types of surveys during the two
bursts: a morning survey, which was triggered at 8§ am each
morning (with a 10 am reminder if the participant had not
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yet responded to the survey), and random surveys, which
were triggered at random times in two-hour blocks between
10 am and 2 am, for a total of eight random surveys per
24-hour period. Random surveys expired 30 min after being
triggered, with a reminder sent after 15 min to encourage
prompt responding. The morning survey collected data
about alcohol consumption and sexual encounters during
the previous evening; the random surveys collected data
about alcohol consumption within the previous 30 min.

During the two ESM bursts, research assistants con-
tacted each participant at least weekly to provide feedback
on response rates, to either praise participants for complet-
ing 85% or more of the random surveys or to ask them to
increase their response rates to 85% or above. Participants
earned $3.00 per each completed morning assessment,
$1.00 for each random assessment, and a $23.00 bonus for
completing an uninterrupted week of morning assessments.
Participants could earn up to $100 per week (or $14.29 per
day) if they completed all assessments. Compensation was
paid in cash at the end of each burst.

Measures
Experience Sampling

Discussion of Condom Use. Data on discussion of con-
dom use was collected as part of the morning assessment
using a question constructed for this study that was adapted
from similar questions used during previous research that
inquired about the likely difficulty of condom negotiation in
a hypothetical situation [81]. For each sexual partner from
the previous evening, the participant answered the question:
How easy/difficult was it to discuss the use of a condom
with this partner? (answer choices: N/A [did not discuss],
very difficult, somewhat difficult, somewhat easy, easy, very
easy). Answer choices were recoded to indicate whether dis-
cussion occurred (Yes/No), and if so, how easy the discus-
sion was (1 =very easy, 5 =very difficult).

Intoxication. A standardized estimate of intoxication
during each evening was created by averaging three stan-
dardized variables derived from the ESM data: (1) the num-
ber of drinks each participant consumed during the 30 min
prior to each random assessment during the previous eve-
ning, (2) an estimate of the maximum blood alcohol content
(BAC) level during the previous evening, calculated from
reports of the numbers of drinks consumed and the number
of hours spent drinking, and (3) each participant’s subjec-
tive assessment of his own level of intoxication (1-7 scale:
I =not at all, 7=extremely) during the previous evening.
This yielded a composite variable that was used to represent
intoxication during each evening in the ESM portion of the
study. Examination of the intoxication variable identified

two data points as outliers because they were more than
three standard deviations away from the sample mean; per
the recommendations of Tabachnick and Fidell [82], those
two outliers were recoded to one unit greater than the near-
est data point prior to analyses. Reliability analysis of the
composite variable revealed high levels of both within-
persons (McDonald’s Omega=0.85) and between-persons
(McDonald’s Omega=0.89) reliability [36, 83].

Sexual Arousal. Sexual arousal scores were derived
from random assessment data: for each day, an average daily
sexual arousal score was computed by averaging the sexual
arousal scores (1 =not at all, 7=very aroused) reported dur-
ing all completed random assessments during the day.

Partner Familiarity. Partner familiarity was assessed
during each morning assessment. A single question asked
participants to report how well they knew each partner.
Answers were provided on a 7-point scale (1 =not at all,
7 =very well).

Use of “riskiest sexual encounter” data. For days on
which participants reported having a sexual encounter with
more than one partner, we used the condom discussion and
partner familiarity data from the partner with whom each
participant had the riskiest sexual encounter. The riskiest
sexual encounter was defined using the following hierarchy,
from riskiest to least risky: (1) participant had condomless
receptive anal intercourse, (2) participant had condomless
insertive anal intercourse, (3) participant had receptive anal
intercourse with a condom, (4) participant had insertive anal
intercourse with a condom, and (5) participant engaged in
oral sex only.

Data Analysis Plan

Data were analyzed using logistic and linear multilevel
structural equation modeling (MSEM) with random slopes
in Mplus version 8.5 [84]. Using logistic models, we first
estimated the within- and between-subjects effects of intoxi-
cation, average daily sexual arousal, and partner familiarity
on the likelihood that condom discussion occurred, with a
categorical outcome: yes and no. At level 1, intoxication,
average daily sexual arousal, partner familiarity, intoxica-
tion x average daily sexual arousal, intoxication x partner
familiarity, elapsed days in the study, and six day of the
week indicators (with Sunday as the reference day) were
used as predictors. At level 2, study site (either Boston,
MA or Syracuse, NY), intoxication, average daily sexual
arousal, partner familiarity, intoxication x average daily
sexual arousal, intoxication x partner familiarity, age, and
PrEP use were predictors. Continuous level 1 variables were
centered at the person-mean and the level 2 variables were
centered at the grand-mean to allow decomposition and esti-
mation of within- and between-subjects effects [85]. Linear
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multilevel models were constructed in the same fashion to
predict ease of discussion as a continuous outcome variable.
All variables used in these models were observed; no latent
variables were included in the analyses.

Results
Protocol Compliance

Participants included in the analyses completed 93%
(SD=0.09, median=0.96) of the morning assessments
administered during the ESM portion of the study. For the
random assessments, the response rate was 72% (SD=0.11,
median=0.74). This amounted to 9,301 individual morn-
ing assessments from the 208 participants, with an average
0f 42.8 (SD=4.5, median =44) completed morning surveys
per participant (range, 12—65).!

Descriptive Statistics for the ESM Portion of the
Study

Of the 9,301 days of data collected during the study, partici-
pants reported having some sort of sexual contact on 1,775
days (19.1% of days). Four hundred and thirty-nine of those
instances did not include oral or anal sex (4.7% of days),
420 included oral sex only (4.5% of days), and 915 included
anal sex (9.8% of days). During those 915 days of anal sex,
participants reported 640 insertive sex acts and 545 recep-
tive sex acts, for a total of 1,185 anal sex acts. Most of those
instances of anal sex occurred without the use of condoms:
of the 640 insertive anal sex acts, 238 (37.2%) occurred with
a condom and 402 (62.8%) occurred without a condom. Of
the 402 acts of condomless insertive anal intercourse, 126
(31.3%) occurred among participants who reported PrEP
use and 276 (68.7%) occurred among non-PrEP users.
Similarly, of the 545 receptive anal sex acts, 179 (32.8%)
occurred with a condom and 366 (67.2%) occurred with-
out a condom. Of the 366 condomless acts of receptive anal
intercourse, 122 (33.3%) occurred among participants who
reported PrEP use and 244 (66.6%) occurred among non-
PrEP users. When combined, these statistics indicate that of
the 1,185 acts of anal sex reported during the ESM portion
of the study, 417 (35.2%) involved condom use, and of the
768 condomless anal sex acts, 248 (32.3%) involved partici-
pants using PrEP and 520 (67.7%) involved participants not

' Two participants provided more than six weeks of survey data. They
were both unable to complete one of the ESM bursts, the first due to
lack of internet access during international travel and the second due to
a broken phone. Both asked if they could re-enroll in the missed burst
and we decided to allow them to do so. During analyses, we included
all ESM data collected from both participants as a way of respecting
the effort they had committed to the study.
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using PrEP. Discussions about using condoms proceeded
anal sex on 499 (54.5%) of the days on which anal sex acts
were reported. The average discussion difficulty rating was
1.7 out of 5.0.

Multilevel Structural Equation Models
Condom Use Discussion

Preliminary analyses revealed that neither intoxication
(b=0.093, p=.571) nor average daily sexual arousal
(b=0.200, p=.239) had significant variation in slope across
participants, so those effects were fixed in the final analy-
sis rather than allowed to vary randomly. Intoxication did
not moderate the relationship between partner familiarity
and the likelihood of condom use discussion at the within-
(odds ratio [OR]=0.943, p=.339) or between-subjects
(OR=2.073, p=.126) levels, nor did intoxication moder-
ate the association between average daily sexual arousal and
discussion occurrence at the within- (OR=1.121, p=.382)
or between-subjects (OR=1.923, p=.426) levels. As such,
the interaction terms were dropped from the final model (see
Table 2 for final model output). The removal of the interac-
tion terms led to an improvement in model fit per the Akaike
Information Criterion (AIC): the original model, with the
interactions, had an AIC of 951.459 while the final model
had an AIC 0f 941.316, a decrease of 10.143 AIC units [86,
87]. Contrary to hypotheses, there were no within-subjects
effects of intoxication (OR=1.173, p=.288), average daily
sexual arousal (OR=0.926, p=.521), or partner familiarity
(OR=0.851, p=.296) on the likelihood of having a condom
use discussion with a potential sexual partner, nor did the day
of the week indicators show significant effects for particular
days of the week. At the between-subjects level (i.e., level
2), however, partner familiarity was a significant predictor
of having a condom use discussion along with covariates
PrEP use and age. Between subjects, increases in partner
familiarity predicted a significant decrease in the likelihood
of condom use discussion, OR=0.514, p=.001 for each
unit increase in partner familiarity, 95% CI for OR =0.342,
0.771. The odds ratio for PrEP use was 0.162, p=.020, 95%
CI for OR=0.035, 0.750 so that PrEP users were signifi-
cantly less likely to have condom use discussions than non-
users. Finally, older participants were less likely to have
condom use discussions than younger participants, with an
OR of 0.901, p=.030, 95% CI for OR=0.820, 0.990, for
each year increase in age.

Difficulty of Condom Discussion

Similar to the findings above, none of the three variables had
significant variation in slope across clusters (intoxication,
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Table 2 Multilevel Logistic Regression for Condom Negotiation

Variable Estimate (SE) p 95% CI OR
Lower Upper
Within-subject
Intoxication 0.160 0.150 0.288 -0.135 0.454 1.173
Partner familiarity -0.161 0.154 0.296 -0.464 0.141 0.851
Average daily sexual arousal -0.077 0.120 0.521 -0.312 0.158 0.926
Days elapsed in the study -0.058 0.044 0.188 -0.144 0.028 0.944
Day of the week:
Monday 0.412 0.446 0.355 -0.461 1.286 1.510
Tuesday 0.376 0.534 0.481 -0.671 1.423 1.456
Wednesday 0.589 0.468 0.208 -0.327 1.506 1.803
Thursday 0.400 0.461 0.386 -0.504 1.303 1.491
Friday -0.009 0.480 0.986 -0.950 0.933 0.991
Saturday 0.040 0.427 0.925 -0.796 0.877 1.041
Between-subject
Age -0.104 0.048 0.030 -0.198 -0.010 0.901
Intoxication -1.824 1.047 0.081 -3.877 0.228 0.161
Partner familiarity -0.666 0.207 0.001 -1.073 -0.260 0.514
PrEP use -1.819 0.781 0.020 -3.350 -0.288 0.162
Average daily sexual arousal 0.505 0.420 0.229 -0.318 1.327 1.657
Study site -0.749 0.811 0.356 -2.340 0.841 0.473

N (days)=1185, N (persons)=194. Akaike information criteria (AIC)=941.316, Bayesian information criteria (BIC)=1063.176. Study sites
were Boston, MA and Syracuse, NY. Day of the week, intoxication, partner familiarity, and average daily sexual arousal are centered at the
person mean. All between-subject variables are centered at the grand mean. Results in bold text indicate significance of p <.05.

Table 3 Multilevel Linear Regression for Difficulty of Discussion
Variable Estimate  (SE) p 95% CI
Lower Upper

Within-subject

Intoxication -0.014 0.032 0.656 -0.078 0.049

Partner familiarity -0.023 0.019 0.230 -0.060 0.014

Average daily sexual ~ 0.006 0.028 0.824 -0.048 0.061

arousal

Days elapsed in the -0.008 0.008 0.327 -0.024 0.008

study

Day of the week:
Monday 0.023 0.081 0.774 -0.135 0.182
Tuesday 0.097 0.113 0.387 -0.123 0.318
Wednesday 0.141 0.076 0.064 -0.008 0.290
Thursday 0.026 0.069 0.711 -0.110 0.161
Friday 0.111 0.066 0.090 -0.018 0.240
Saturday 0.101 0.071 0.155 -0.038 0.241

Between-subject

Age 0.009 0.010 0.379 -0.011 0.030

Intoxication -0.088 0.165 0.592 -0.411 0.234

Partner familiarity -0.095 0.033 0.004 -0.159 -0.031

PrEP use -0.121 0.130 0.350 -0.376 0.133

Average daily sexual 0.197 0.089 0.027 0.023 0.372

arousal

Study site -0.038 0.146 0.797 -0.323 0.248

Note. N (days)=776, N (persons)=163. Akaike information criteria
(AIC)=1614.806, Bayesian information criteria (BIC)=1703.235.
Study sites were Boston, MA and Syracuse, NY. Day of the week,
intoxication, partner familiarity, and average daily sexual arousal are
centered at the person mean. All between-subject variables are cen-
tered at the grand mean. Results in bold text indicate significance
of p<.05.

b=0.003, p=.799; average daily sexual arousal, b=0.017,
p=.240; partner familiarity, »=0.022, p=.228), so all
were treated as fixed effects at the within-subjects level.
As above, the hypothesized interaction effects were non-
significant (intoxication did not moderate the association
between partner familiarity and the difficulty of condom use
discussion at the within- [6=0.000, p=.988] or between-
subjects [b = -0.043, p=.693] levels, nor did intoxication
moderate the association between average daily sexual
arousal and discussion difficulty at the within- [ = -0.023,
p=.192] or between-subjects [b = -0.021, p=.893] levels)
and as such were dropped from the final model (see Table 3
for final model output). As with the analysis of condom use
discussion, removal of the interaction terms resulted in an
improvement in model fit per AIC: with interactions, the
AIC was 1620.711, whereas the AIC decreased to 1614.806
when the interaction terms were removed, resulting in a
decrease of 5.905 AIC units [86, 87]. There were no within-
subjects effects of intoxication (b = -0.014, p=.656), aver-
age daily sexual arousal (b=0.006, p=.824), or partner
familiarity (b = -0.023, p=.230) at the within-subjects
level, nor were there significant effects from any of the six
day of the week indicators. At the between-subjects level,
there were significant effects of average daily sexual arousal
(b=0.197, p=.027) and partner familiarity (b = -0.095,
p=.004) on the difficulty of condom discussion, indicat-
ing that between subjects, difficulty increased with average
daily sexual arousal and decreased with partner familiarity.
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Neither PrEP use (b = -0.121, p=.350) nor age (b =0.009,
p=.379) were significant predictors of discussion difficulty
at the between-subjects level.

Discussion

Previous research has identified alcohol consumption as
a causal contributor to risky sexual behavior in analogue
laboratory tasks, especially when blood alcohol levels of
0.075% or higher have been recorded [24, 36, 88]. Labora-
tory studies of the effects of alcohol on condom negotiation
among MSM have yielded similar results, with intoxication
associated with impaired condom negotiation skills [21,
22]. Given that context, the results of the present study were
largely contrary to expectations. Using longitudinal data
from 9,301 daily surveys across 208 MSM participants, we
did not find within- or between-subjects effects of alcohol
intoxication on either the likelihood of condom use discus-
sion prior to a sexual encounter or the difficulty of such
discussions when they occurred. This finding with event-
level data is inconsistent with laboratory-based research
conducted over the past decade in which alcohol was found
to impair condom negotiation skills, decrease the efficacy of
safer sex negotiations, and increase intentions to engage in
condomless intercourse [13, 21,22, 53, 58, 89], though such
differences may be due to a variety of factors, including the
fact that condom-related constructs examined in labora-
tory studies were measured differently than in the current
study. For example, Maisto and colleagues’ protocol [21]
required all participants to complete a series of video-based
tasks that included a condom negotiation exercise. In our
study, by contrast, participants reported on their real-world
negotiation behavior, which was not prompted or encour-
aged by any external source. Indeed, our data suggest that
actual instances of condom negotiation between two MSM
sexual partners in the “real world” occur prior to anal sex
only a little more than half the time. Additionally, condom
negotiation difficulty was operationalized differently in the
present study (a simple ranking of each participant’s own
interpretation of “difficulty” on a 5-point Likert scale) than
in past laboratory research [81] during which participants
were asked to estimate how difficult it would be to enact
condom negotiation skills. Inconsistencies between results
from laboratory-based and longitudinal EMA study designs
have been noted in the sexual risk literature for more than
two decades [36, 37], and our present results may be yet
another example of that phenomenon. It is also possible that
the relative infrequency with which negotiations occurred
in our survey data limited our ability to detect significant
intoxication effects.

@ Springer

The absence of within-subjects effects for average daily
sexual arousal and partner familiarity was also unexpected,
given findings from previous studies using daily diary
data [48], but that absence nonetheless provides impor-
tant insight into sexual decision-making processes among
MSM. We expected that differences in arousal and partner
familiarity would lead individual participants to have con-
dom use discussions with some partners and not others, but
we found that variation in these important contextual fac-
tors within participants did not significantly affect either the
likelihood of discussion or the difficulty with which such
discussions were carried out. Instead, we observed effects
at the between-subjects level, both for partner familiarity
and average daily sexual arousal. Higher average partner
familiarity between participants was associated with lower
likelihood of having condom use discussions. For discus-
sion difficulty, however, higher average daily sexual arousal
was associated with more difficult condom use discussions
whereas higher partner familiarity was associated with
greater ease. These findings suggest that individual partici-
pants are less influenced by changing environmental fac-
tors than we had hypothesized, and that they instead tend
to have similar approaches to having discussions about
condom use across partners, so that discussions were less
likely, on average, for those with more familiar partners.
For discussion difficulty, participants who reported greater
average daily arousal found discussions to be more diffi-
cult, but those with greater average familiarity reported
easier discussions. These findings suggest that individual
differences for familiar sexual partners may be a function,
at least in part, of perceptions that those partners may be
more receptive to having discussions about condoms (and
perhaps other matters of sexual health) prior to having sex.
Since these findings occurred at the between-subjects rather
than the within-subjects level, another possibility is that the
partner familiarity variable might reflect individual differ-
ences in study participants’ preferences for sexual relation-
ships: for example, participants with lower average partner
familiarity ratings might prefer more casual relationships
or experience lower levels of intimacy in sexual relation-
ships than participants who reported higher average levels
of partner familiarity. Future research in this area would
likely benefit from assessing partner familiarity with a more
nuanced set of questions to better understand how different
facets of familiarity may affect discussions about condom
use.? The increased difficulty of having condom discussions
for participants with greater average levels of daily arousal
may reflect a potential fear of loss: for example, it might be
associated with concerns that engaging in condom use dis-
cussions could interrupt or end the sexual encounter, which

2 We appreciate the comments of one of our reviewers for offering
this perspective on these results.
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might be less acceptable for individuals with higher average
daily levels of sexual arousal. These between-subjects find-
ings accord with past research into contextual influences on
sexual decision-making, which have identified both sexual
arousal [15, 53, 55-59] and partner familiarity [40, 54] as
important influences on decision-making processes.

Our findings of these between-subjects effects have
important implications. First, they both replicate and extend
the results of the experimental studies cited above by con-
firming that the relationships between sexual arousal, part-
ner familiarity, and sexual decision-making identified in
those studies extend to real-world sexual encounters. Sec-
ond, they demonstrate the benefit of combining laboratory-
based and ESM data collection approaches when studying a
complex phenomenon like sexual decision-making. Labora-
tory-based research has provided a wealth of information on
specific processes that have been hypothesized to influence
sexual encounters [72], but laboratory methods are necessar-
ily limited in their ability to replicate the contexts in which
decisions about sexual encounters are made. ESM research,
on the other hand, allows researchers to collect data about
“heat of the moment” processes in those contexts, so that
the resulting data can be assumed to capture variation due
to contextual effects, but at the cost of the strict controls that
can be instituted in a laboratory. Careful comparison and
combination of results from both types of research will be
of great value in advancing our understanding of the mecha-
nisms that affect the risk associated with sexual encounters
and the development of interventions to reduce that risk.

Our findings also have important implications for sexual
risk reduction efforts in MSM populations. First, the sig-
nificant between-subjects effects suggest that intervention
approaches which seek to educate and teach skills, like
those based on the Information-Motivation-Behavior (IMB)
skills model [90], can focus on education about avenues of
risk that occur more generally between individuals rather
than risk that derives from moment-to-moment changes
in environmental conditions that may inconsistently affect
CALI from person to person. The knowledge that participants
in this study did not vary their behavior related to condom
discussion in significant ways while intoxicated, contem-
plating intercourse with partners of differing familiarity, or
during periods of differing levels of average daily sexual
arousal, offers intervention developers valuable information
about how to improve the approach and efficacy of their
interventions. Second, the results imply that there may be
contextual factors other than intoxication, sexual arousal,
and partner familiarity that may be of greater importance to
predicting condom use discussions within subjects: elucida-
tion of these factors may be critical for the development of
more efficacious risk-reduction approaches. One potentially
important factor that was not a focus of the current study

is the perceived “riskiness” of sexual partners, as determi-
nations about risk are likely antecedents to decisions about
whether to discuss condom use with any partner. If a partner
is judged to present relatively little risk, then there may be
no impetus to discuss condom usage prior to having sex.
Risk perception is a complex process at the best of times,
with research showing that assessments about risk can be
influenced by intoxication [58, 91-93], the relationship
“potential” of partners [31, 94, 95], whether the partner is
new or already known [94], the goals and motivations that
are attached to the sexual encounter [96], and the relative
strength of impelling and inhibiting risk-related cues in the
environment [68, 72, 97]. Not all of these cited studies were
conducted with MSM populations, but they together dem-
onstrate the many ways in which context can influence risk
perception and thus decisions about the necessity of dis-
cussing condom use prior to having sex. A third implication
of our findings is that they suggest that individuals who tend
to become more sexually aroused as well as those who tend
to have sex with less-familiar partners might derive particu-
lar benefit from interventions that encourage having discus-
sions about condom use and provide skills to make those
conversations easier.

There are several limitations to our study that are impor-
tant to consider. First, the manner of our data collection
(i.e., using data collected during the morning affer sexual
encounters) means that most of the data used in the analy-
ses were based on retrospective reports rather than assess-
ments contemporaneous to when decisions about condom
use discussions were being made. Second, while our mea-
surement of condom negotiation difficulty was necessar-
ily limited to discussions that did occur, we had no way
to assess whether high anticipated difficulty contributed to
a decision not to engage in negotiations: this may be one
reason why the average rating of discussion difficulty was
relatively low in this dataset, with few examples of more
difficult discussions. Third, the use of single nightly intoxi-
cation and average daily sexual arousal scores means that
our analyses were based on the average sexual arousal and
average nightly intoxication conditions that the participant
experienced each day during the study rather than the partic-
ular intoxication and arousal conditions that existed as par-
ticipants were deciding whether to discuss condom use with
their partners. These limitations might have been avoided
had we asked participants to self-initiate data collection
surveys immediately before or after sexual encounters—it’s
possible, for example, that intoxication and sexual arousal
were significantly different from their average, evening-
wide values during these critical periods when participants
were considering whether to speak to their partners about
using a condom. Research is needed to determine whether
study participants would be willing and/or able to pause
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their sexual activities to provide data during these most inti-
mate of occasions. If so, such data could provide more accu-
rate representations of the context in which these important
decisions are made.

Finally, this study did not capture information on how
participants met their partners, which may have important
implications for condom negotiation. For example, if some
participants met their partners on geospatial networking
(GSN) apps (e.g., Grindr, Scruff), individual profiles may
have provided detailed information about sexual risk vari-
ables (e.g., HIV status, date of last HIV/STI testing, and
PrEP use) and condom use preference (e.g., a preference for
or against using a condom), which may have obviated the
need for robust condom negotiation discussions. However,
recent research has shown that men who use GSN apps like
Grindr tend to report more risky sexual outcomes than those
who do not [98, 99]: for example, in one recent study, par-
ticipants who had used Grindr in the seven days prior to data
collection reported more male sexual partners, more CAI,
and more diagnoses of STIs like gonorrhea and chlamydia
than those who had not used Grindr during the same period
[100]. These findings suggest that gleaning information
about sexual risk from online profiles does not necessarily
reduce sexual risk, and that condom negotiation discussions
may be beneficial for MSM partners even when information
about sexual risk and preference variables are readily avail-
able on GSN app profiles.

To our knowledge, this was the first ESM study to exam-
ine on a within- and between-subjects basis how intoxica-
tion, average daily sexual arousal, and partner familiarity
may impact the likelihood of condom negotiation in a sam-
ple of MSM at high risk of exposure to HIV and other ST1Is.
Our findings underscore the importance of extending find-
ings from previous laboratory-based experimental studies
into the natural environment as the current findings do not
appear to be consistent with previous laboratory data on
the causal effects of intoxication, sexual arousal, and part-
ner familiarity on condom use negotiation between MSM
partners prior to engaging in anal sex. Inconsistencies
between laboratory findings and data collected in natural-
istic settings are not new, especially in research on sexual
health and decision-making [37-39], and should serve as
reminders that these two approaches and their respective
characteristics—high levels of internal control with poten-
tially low external validity in the laboratory alongside mini-
mal internal controls with high levels of external validity
in naturalistic settings—can both yield valuable insights.
More research, including laboratory-based studies that can
investigate theoretical constructs with great precision and
environmental-based studies that can capture data as sexual
decision-making processes are unfolding “in the heat of the
moment”, will be required to advance this important line

@ Springer

of inquiry and help develop intervention approaches to
increase both the likelihood that condom use discussions
will occur before having sex and the ease with which indi-
viduals will be able to engage in such conversations.
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