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ABSTRACT

Background Decisions to use condoms are made within partnerships. We examined
the associations between inconsistent or no condom use and individual and partner-
ship characteristics. We also examined the relative importance of individual versus
partnership factors.
Methods Cross-sectional study of heterosexual individuals enrolled from the sexually
transmitted infections (STI) outpatient clinic in Amsterdam, the Netherlands, from
May to August 2010. Participants completed a questionnaire about sexual behaviour
with the last four partners in the preceding year. Participant and partnership factors
associated with inconsistent or no condom use in steady and casual partnerships were
identified.
Results 2144 individuals were included, reporting 6401 partnerships; 54.7% were fe-
male, the median age was 25 (IQR 22-30) years and 79.9% were Dutch. Inconsistent or
no condom use occurred in 13.9% of 2387 steady partnerships and in 33.5% of 4014 ca-
sual partnerships. There was statistical evidence of associations between inconsistent
condom use in steady partnerships and ethnic concordance, longer duration, higher
number of sex acts, practising anal sex, and sex-related drug use. In casual partner-
ships, associations were found with having an older partner, ethnic concordance, longer
duration, higher number of sex acts, anal sex, sex-related drug use, ongoing partner-
ships, and concurrency. In multivariable models, partnership factors explained 50.9%
of the variance in steady partnerships and 70.1% in casual partnerships compared with
10.5% and 15.4% respectively for individual factors.
Conclusion Among heterosexual STI clinic attendees in Amsterdam, partnership
factors are more important factors related with inconsistent condom use than charac-
teristics of the individual.

INTRODUCTION

Inconsistent condom use is common among heterosexuals [1, 2, 3] and increases the
risk of sexually transmitted infections (STI) [4]. The decision to use condoms is based
on perceived risk and beliefs [5, 6] and also perceived willingness of the partner [1].
Individuals who use condoms inconsistently have been reported to be of older age,
non-white ethnicity and lower educational level, and to report an increased number of
lifetime partners, younger age at first sex, more frequent sexual contact, and drug use
[1, 7, 8]. In recent years, the importance of partnership characteristics have become in-
creasingly recognised. For example, inconsistent condom use is associated with longer
partnership duration [3] and with partnerships in which women are older [9].

Previous studies have tended to focus on either individual or partnership factors as-
sociated with condom use or its absence, but their relative importance is not known.
In addition, whilst it is wellestablished that condoms are more often used in new or
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casual than in longstanding partnerships, it is not known whether different factors are
associated with condom use in steady partnerships and casual partnerships cassell,
macaluso. The objectives of this study were to examine associations between inconsis-
tent condom use in steady and casual heterosexual partnerships, and to examine the
relative importance of individual versus partnership factors in both steady and casual
partnerships.

MATERIALS AND METHODS

Study population and setting The study population was recruited from the STI
clinic in Amsterdam, the Netherlands, where clients are tested and treated according
to the clinic protocol [8, 11]. Between May and August 2010, heterosexuals were in-
vited to participate in a cross-sectional study until approximately 1000 men and 1000
women were included if they visited the clinic for a new consultation, were at least
16 years old, could understand written Dutch or English and gave written informed
consent. Men who had sex with men were excluded. The study was approved by the
medical ethics committee of the Academic Medical Center.

Questionnaire Participants completed an online questionnaire at the clinic, asking
about their sociodemographics and sexual behaviour. The questionnaire also included
questions about sexual behaviour in selfdefined steady or casual partnerships with up
to four partners in the year preceding study participation and questions about part-
ners demographics. No a priori definition of partnership status (i.e., steady or casual)
was provided to allow participants to subjectively determine partnership status.

Statistical analysis The analyses were done at the partnership level: participants
were represented with up to 4 partnerships. The outcome measure was inconsistent
condom use within a partnership, defined as vaginal or anal sex during which condoms
were not always or never used. The analysis was stratified by self-defined partner type
(i.e. steady or casual). Possible associated factors were selected a priori based on
prior knowledge and examined in univariable and multivariable analysis; no further
selection methods, such as backward or forward selections, were used. The selected
participant factors were gender, age, ethnicity, education, and number of partners in
the preceding year. Education was categorised into lower (i.e. similar to elementary
school, high school, or vocational training) and higher education (i.e. similar to college
or university). Ethnicity was based on country of birth and country of birth of the
parents; if at least one parent was born in a country other than the Netherlands the
participant was regarded as belonging to a non-Dutch ethnic group. Ethnicity was
then categorised into Dutch, Surinamese/Antillean, or Other.

Eight partnership factors were selected (i.e. age difference, ethnic mixing, dura-
tion, number of sex acts, anal sex, drug use, whether the partnership was ongo-
ing, and concurrency). Age difference in years was calculated by subtracting part-
ners age from the participants age. Drug use was defined as recreational use of
XTC (3,4-methyleendioxymethamfetamine), GHB (γ-hydroxybutyric acid), (meth)-
amphetamines, cocaine, poppers (amyl nitrate) or sildefanil shortly before or during
sex. The questionnaire enquired about the month and year of first and last sex; it did
not ask for the exact dates, as it seemed unlikely participants would remember those
accurately. Also, participants were allowed to skip these questions, so as to avoid pure
guessing. To calculate partnership duration we assumed that partnerships started and
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ended on the 15th day of the month and subtracted the first date of sex from the
last date. Partnerships were chronologically ordered by date of first sex to determine
whether a previous partnership was ongoing at the time the current partnership was
initiated. The data available allowed concurrency to be categorised as follows: 1)
definitely concurrent, when the date of first sex within a partnership was more than
a month before the end of the last sex date of the previous partnership, 2) unknown,
when the date of first sex and the date of last sex of the previous partnership were
in the same month, 3) and definitely non-concurrent, when the date of first sex was
more than a month after the end of the last sex date of the previous partnership. We
assumed that behaviour within a partnership is only determined by events or partner-
ships in the past or present, not by future partnerships. Because only information on
a maximum of four partnerships was available, concurrency was missing for most first
described partnerships (n = 2071), except when it was the first lifetime partnership of
a participant (n = 73); in the latter case the partnership was definitely non-concurrent.
From 2045 non-first partnerships the value of concurrency could not be estimated; this
occurred if either the date of last sex of the previous partnership was missing or if the
chronological order of all partnerships of a participant could not be determined.

Missing data for concurrency, drug use (n = 7, 0.11%), anal sex (n = 5, 0.08%), num-
ber of sex acts (n = 3, 0.05%), ongoing partnership (n = 2, 0.03%), and duration
(n = 1539, 24%) were imputed using multivariate imputation (MI) by chained equa-
tions.[12] The MI prediction model included all variables that were selected for the
main analysis and the variables cohabiting, and number of lifetime partners. Twenty
imputed data sets were created. For every data set, a logistic regression model was fit-
ted using generalised estimating equations, to account for correlated outcomes within
participants. Results from the twenty fits were pooled. Interactions between gender
and other covariates were checked. Interaction terms were added if there was statis-
tical evidence of interaction. Effects of continuous variables age, number of partners,
age difference, and partnership duration were modelled via restricted cubic splines [13]
with knots on the 2.5th, 25th, 50th, 75th, and 97.5th percentiles. Results were com-
pared with results from complete case analysis (Supplement). Diagnostic tests and
sensitivity analysis were done to check the plausibility and robustness of the imputa-
tions (Supplement).

To estimate the relative importance of participant factors and partnership factors,
we used the scaled Brier score, a measure of explained variance (i.e. between 0 and
100%).[14, 15] The Brier score is the squared difference between the predicted proba-
bility of the outcome and the observed outcome, averaged over the individuals. In the
scaled Brier score, this number is scaled by its score under a noninformative model,
i.e. a model that includes an intercept but no predictors. We fitted the models for
steady and casual partnerships separately for individual and partnership factors. Be-
cause the scaled Brier score does not account for clustering, we randomly selected one
partnership per participant and estimated the score on a dataset with one observation
per participant.

Analysis was done using R 2.14.1 [16], using the packages mice [12], mitools [17], geep-
ack [18, 19], Epi [20], and aod [21].

RESULTS
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During the study period, 5120 eligible clinic visitors were invited to participate, of
whom 2200 (43.0%) gave informed consent. Compared to eligible but non-participating
individuals, participants were more often of Dutch nationality (91.6% vs. 82.9%) and
more likely to have symptoms (34.8% vs. 28.9%). Age, the number of partners in the
previous six months, and STI prevalences were comparable between participants and
non-participants.

Participants were excluded from further analysis if neither vaginal nor anal sex oc-
curred with any of the partners. Specific partnerships were excluded if neither vaginal
nor anal sex was reported. In total, 2144 individuals reporting 6401 partnerships were
included. They reported a median of 4 (IQR 2-6) partners in the preceding year; the
median number of steady partners was 1 (IQR 1-2) and of casual partners 2 (IQR
1-5). Women represented 54.7% of the study population. They were younger than
men (P < 0.001), had more often received higher education (P < 0.001), and reported
fewer partners (P < 0.001). Distributions according to ethnicity, condom use during
vaginal sex and or STI diagnoses were comparable.

Participants described 2387 steady and 4014 casual partnerships. On average, casual
partnership duration was shorter than steady partnership duration, and the number
of sex acts was higher in steady partnerships (Table 1). Inconsistent condom use was
reported in 2056 (86.1%) steady partnerships; in 962 (46.8%) of these partnerships
condoms were never used. Inconsistent condom use was reported in 2671 (66.5%) ca-
sual partnerships; in 1354 (50.7%) of these partnerships condoms were never used. In
univariable analysis, the odds ratio (OR) for inconsistent condom use within steady
partnerships compared to casual partnerships was 3.12 (95% CI 2.73-3.57).

Steady partnerships. In univariable analysis, low educational level was the only par-
ticipant factor associated with inconsistent condom use (Table 2). All partnership
factors, except whether the partnership was ongoing, were associated with inconsis-
tent condom use (Table 2). In multivariable analysis, we found statistical evidence of
an interaction between gender and ethnicity of the participant (P = 0.012). Dutch
women were more likely to report inconsistent condom use than Dutch men. Men of
non-Dutch origin were most likely to report inconsistent condom use, but the opposite
effect was found in women.

At the partnership level, most associations with inconsistent condom use remained in
multivariable analysis. The associations with anal sex and number of sex acts were
attenuated. There was no longer statistical evidence of an association for those in
definite concurrent partnerships or age difference (Table 2). The scaled Brier score of
individual factors was 10.5%, and the explained variance of a model with only partic-
ipant characteristics was 50.9%.

participant characteristics, age was the only variable for which there was strong statis-
tical evidence of an association with inconsistent condom use in univariable analysis.
There was strong statistical evidence of associations between all partnership factors,
except concurrency, and inconsistent condom use (Table 3). In multivariable analysis,
the association with age of the individual was attenuated (P = 0.097), but the trend
was the same, with an increase in the aOR for inconsistent condom use for those aged
16 to 22. Low education increased the risk of inconsistent condom use (aOR 1.33; 95%
CI 1.09-1.62). The likelihood of inconsistent condom use decreased when the number
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of partners of the individual participant increased from one to five, while from five
partners onwards the aOR remained constant (overall effect P = 0.020). All asso-
ciations between partnership characteristics and inconsistent condom use remained.
The strength of association with age difference was attenuated but inconsistent con-
dom use was still less likely when the partner was much older (P = 0.022). (Table
3). Within a casual partnership, men were generally older than women; median age
difference reported by men was 2 (IQR 0 to 5) years, while the age difference reported
by women was -1 (IQR -4 to 1) year (P < 0.001), but the effect of age difference on
inconsistent condom use did not differ significantly for men and women. Concordant
ethnicity was associated with inconsistent condom use (aOR 1.33; 95% CI 1.14-1.56).
Inconsistent condom use was also more common in longer partnerships (P = 0.003).
A higher number of sex acts in the preceding year, anal sex, and sex-related drug use
were associated with inconsistent condom use (P < 0.001) (Table 3). Inconsistent
condom use was more often practised in casual partnerships that were still ongoing
at the time of inclusion (aOR 1.42; 95% CI 1.10-1.82), while consistent condom use
was more often practised in partnerships that started as concurrent partnerships (aOR
0.87; 95% CI 0.75-1.02). Individual level factors explained 15.4% of the variance and
partnership factors explained 70.1%.

Sensitivity analysis In sensitivity analysis, aORs and confidence intervals compared
to those obtained after MI hardly changed. In complete case analysis, 710 steady
partnerships and 1607 casual partnerships were included; inconsistent condom use
was reported in 83.0% and 67.1% respectively. Overall, confidence intervals became
wider, but the direction of the effects and the effect sizes did not change much from
those based on MI data sets. The results of complete case and sensitivity analysis are
shown in the online supplement.

DISCUSSION

Among heterosexual STI clinic attendees in Amsterdam, we found that partnership
factors were more important factors of inconsistent condom use than individual fac-
tors. The strongest factors associated with inconsistent condom use in steady and
casual partnerships were longer partnership duration, an increased number of sex acts
with a partner and practising anal sex. Inconsistent condom use was also more often
reported in partnerships with concordant ethnicity and in casual partnerships in which
the reported partner was older.

The strengths of this study, conducted at the largest STI clinic in the Netherlands, are
the large number of partnerships described by participants and detailed information
that was collected. Information was available for up to four partners per participant
and included many characteristics, enabling us to study partnership characteristics
and mixing by age and ethnicity. We regard the study population as a good reflec-
tion of the total eligible clinic visitor population, as there were no age differences or
differences in sexual risk behavior and STI prevalence between participants and non-
participants. Participants were more often Dutch than non-participants, which was
probably due to the fact that the questionnaire was only available in Dutch and En-
glish. STI clinic visitors are, however, a high risk population so extrapolation of the
results to the general heterosexual population might not be possible.

We used a self-defined partnership definition (i.e. steady or casual) to allow par-
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ticipants to subjectively determine partnership status. The advantage of using this
subjective definition is that it is in accordance with the perception of the participants
when deciding to use condoms or not. On the other hand, not everyone uses the
same definition, which might introduce bias. For example, it is not inconceivable that
women consider partnerships more often steady than men.

The most important study weakness was missing data, especially in variables measur-
ing duration and timing of partnerships. Missing data arose because questions about
first and last sex dates with each partner were not obligatory. To prevent introduction
of bias we used MI [22]. Based on the results of diagnostic tests and sensitivity anal-
yses, we are confident that MI did not introduce bias. The definition of the primary
outcome, inconsistent condom use, might be considered a limitation. In approximately
50% of the partnerships with inconsistent condom use condoms were never used dur-
ing sexual contact, while the remaining 50% had not always used condoms. We used
this definition because one unprotected sex act can be enough to transmit an STI.
This definition has been used in other studies [23, 24] and provides insight into risk
behaviour during the course of the partnership. Other studies examined condom use
at first and/or last sex [3, 7, 25], which reduces errors resulting from recall bias. Recall
bias might have affected our analysis, because questions were asked about self-reported
behaviour in the year preceding participation and about partners details which might
have been forgotten. It is unknown to what extent participants reported their partners
characteristics accurately, especially in very short partnerships.

We included the four most recent partnerships in the preceding year, while 46.5% of
the participants had more partners in the period than they described in detail, of
whom 81.1% had just one extra partner. This sampling strategy might cause bias,
because information of the other partnerships is missing and longer partnerships are
more likely to be included than shorter partnerships [7].

To estimate the contribution of individual and partnership factors, we calculated scaled
Brier scores using the same data set that was used in model construction. This may
lead to overoptimism in model performance. However, the difference in explained
variation between individual level factors and partnership factors was very large and
conclusions will not be affected.

This study shows that stratification by partner type (i.e., steady or casual) was jus-
tified in views of the strong associations with patterns of condom use, partnership
duration, and the number of sex acts. We found that within casual partnerships men
were generally older than women and that condom use in partnerships in which the
partner was older was more often inconsistent. This association was only found in
casual partnerships and not in steady partnership, suggesting that differences become
less important when familiarity between partners increases. This effect was already
known for men [9] and we found the same effect for women.

Inconsistent condom use was more common in partnerships in which anal sex was prac-
tised. There might be various reasons for heterosexuals to have anal sex. It might be
used as strategy to preserve female virginity; it prevents unwanted pregnancy; and it
might be more adventurous and thus be a marker of risky behaviour. We also showed
that in a population that was predominantly Dutch, concordant ethnicity within a
partnership was associated with inconsistent condom use. This association has been
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shown for ethnic minorities in Amsterdam, but not yet for Dutch individuals [23, 24].
In the Netherlands, Surinamese and Antillean individuals have a higher chlamydia
risk than Dutch individuals [26, 27]. Ethnic mixing patterns might help to maintain
differences in chlamydia prevalence, especially because inconsistent condom use was
more common in assortative partnerships [28].

For future research, we suggest that ideally studies include both members of a part-
nership to gain additional insights into social structures, e.g., mixing patterns by age
and ethnic group, which contribute to decision-making about condom use. Increased
understanding of individual and partnership factors associated with inconsistent con-
dom use could contribute to more tailored and effective STI prevention campaigns to
promote condom use.

In conclusion, we have shown that partnership factors, such as duration, the number
of sex acts, and mixing by age and ethnicity, are more important factors associated
with inconsistent condom use than characteristics of the individual participants and
are important to consider when studying sexual risk behaviour in heterosexuals.

KEY MESSAGES

1) Partnership factors are more important factors associated with inconsistent condom
use than characteristics of the individual.
2) Partnership factors, such as duration, the number of sex acts, and mixing by age
and ethnicity, are important factors related with inconsistent condom in heterosexuals
partnerships.
3) In future research, more emphasis on partnership characteristics is needed.
4) Studies that include both members of a partnership are recommended to gain ad-
ditional insights into social structures (e.g. mixing patterns).
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Table 1 Characteristics of 4727 partnerships in which inconsistent condom use was practised and 1674 partnerships in which consistent
condom use was practised, by partnership type, reported by 2144 heterosexual individuals who visited the sexually transmitted infections
outpatient clinic in Amsterdam in 2010

Steady partnerships Casual partnerships
Inconsistent Consistent Inconsistent Consistent

Total condom use condom use Total condom use condom use
(n=2387) (n=2056) (n=331) (n=4014) (n=2671) (n=1343)

Participant characteristics
Female gender 1293 (54.2%) 1114 (54.2%) 179 (54.1%) 2016 (50.2%) 1380 (51.7%) 636 (47.4%)
Ethnicity

Dutch 1875 (78.6%) 1618 (78.7%) 257 (77.6%) 3297 (82.1%) 2224 (83.3%) 1073 (79.9%)
Surinamese/Antillean 241 (10.1%) 211 (10.3%) 30 (9.1%) 296 (7.4%) 181 (6.8%) 115 (8.6%)
Other 271 (11.4%) 227 (11.0%) 44 (13.3%) 420 (10.5%) 265 (9.9%) 155 (11.5%)

Median age in years (IQR) 25 (22-30) 25 (22-30) 25 (23-30) 25 (22-29) 25 (22-29) 25 (23-31)
Low educational level 796 (33.3%) 712 (34.6%) 84 (25.4%) 1221 (30.4%) 826 (30.9%) 395 (29.4%)
Median no. of partners in the preceding year (IQR) 4 (2-6) 4 (2-6) 4 (3-7) 5 (4-8) 5 (4-8) 5 (4-8)
Characteristics of the partnership
Median age difference in years (IQR)a 0 (-3-3) 0 (-3-3) 0 (-2-3) 0 (-2-3) 0 (-2-3) 0 (-3-4)
Discordant ethnic mixing 788 (33.0%) 655 (31.9%) 133 (40.2%) 1478 (36.8%) 890 (33.3%) 588 (43.8%)
Median duration of a partnership in days (IQR) b 182 (60-660) 207 (62-712) 72 (31-197) 1 (1-92) 23 (1-121) 1 (1-60)

Number of sex acts within a partnership in the preceding yearb

1 - 4 364 (15.3%) 280 (13.6%) 84 (25.4%) 2953 (73.6%) 1824 (68.3%) 1129 (84.1%)
5 - 19 671 (28.1%) 543 (26.4%) 128 (38.7%) 790 (19.7%) 620 (23.2%) 170 (12.7%)
20 - 39 475 (19.9%) 409 (19.9%) 66 (19.9%) 166 (4.1%) 137 (5.1%) 29 (2.2%)
≥40 876 (36.7%) 823 (40.1%) 53 (16.0%) 103 (2.6%) 88 (3.3%) 15 (1.1%)

Anal sexb 455 (19.1%) 425 (20.7%) 30 (9.1%) 249 (6.2%) 204 (7.7%) 45 (3.4%)

Sex-related drug useb,c 1463 (61.4%) 1299 (63.3%) 164 (49.6%) 2490 (62.1%) 1760 (66.0%) 730 (54.4%)

Partnership ongoing at the time of inclusionb 1184 (49.6%) 1035 (50.4%) 149 (45.0%) 523 (13.0%) 403 (15.1%) 120 (8.9%)

Concurrency of partnershipd

Definitely non-concurrent 804 (33.7%) 663 (32.2%) 141 (42.6%) 1326 (33.0%) 905 (33.9%) 421 (31.3%)
Unknown 198 (8,3%) 174 (8.5%) 24 (7.3%) 602 (15.0%) 383 (14.3%) 219 (16.3%)
Definitely concurrent 1385 (58.0%) 1219 (59.3%) 166 (50.2%) 2086 (52.0%) 1383 (51.8%) 703 (52.3%)

IQR = interquartile range. a Age of the partner subtracted from age of the participant; b The number of missings per variable were 1539 for duration, 3 for
number of sex acts, 5 for anal sex, 7 for recreational drug use, 2 for ongoing partnership ; c Recreational use of XTC, GHB, amphetamines, cocaine, poppers,
or sildefanil prior to or during sex; d For people reporting >4 eligible partners, concurrency could not be established for the first of four reported partners;
for these, concurrency data was estimated after multiple imputation. For details, see appendix.
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Table 2: Factors associated with inconsistent condom use in 2387 steady partnerships, among 1705 heterosexuals attending the sexually
transmitted infections outpatient clinic, Amsterdam, 2010

OR (95% CI) p-value aOR (95% CI) p-value
Individual participant characteristics
Gender 0.940

Male 1
Female 1.01 (0.78-1.31)

Ethnicity 0.290
Dutch 1
Surinamese/Antillean 1.14 (0.72-1.81)
Other 0.76 (0.51-1.12)

Interaction between ethnicity and gender 0.012
Dutch males 1
Surinamese/Antillean males 2.27 (1.07-4.82)
Other males 2.19 (1.12-4.29)
Dutch females 1.35 (0.94-1.94)
Surinamese/Antillean females 1.15 (0.56-2.36)
Other females 0.72 (0.40-1.29)

Age in yearsa *a 0.530 *a 0.370
20 1.30 (0.91-1.84) 1.41 (0.94-2.12)
25 1.17 (0.94-1.45) 1.14 (0.90-1.44)
30 1 1
35 0.93 (0.77-1.13) 0.95 (0.77-1.19)
40 0.94 (0.72-1.23) 1.01 (0.75-1.37)

Education 0.002 <0.001
High 1 1
Low 1.57 (1.17-2.09) 1.96 (1.38-2.78)

No. of partners in the year preceding study participationa *a 0.540 *a 0.640
1 1 1
2 0.95 (0.56-1.60) 1.28 (0.73-2.25)
4 0.79 (0.48-1.31) 1.01 (0.58-1.76)
8 0.72 (0.43-1.20) 0.95 (0.53-1.68)

Characteristics of the partnership

Age difference in yearsa,b *a 0.007 *a 0.061
-10 1.47 (0.89-4.45) 1.47 (0.84-2.57)
-5 1.01 (0.70-1.46) 0.99 (0.68-1.45)
0 1 1
5 1.00 (0.72-1.38) 1.15 (0.79-1.69)
10 0.80 (0.54-1.19) 0.96 (0.60-1.54)

Ethnic mixing 0.005 0.012
Discordant 1 1
Concordant 1.45 (1.12-1.89) 1.46 (1.09-1.95)
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Duration of a partnership in daysa,c *a <0.001 *a <0.001
1 1 1
[1,30] 1.94 (1.30-2.92) 2.20 (1.45-3.36)
[1,60] 2.36 (1.60-3.46) 2.35 (1.56-3.53)
[210,270] 4.20 (2.79-6.30) 3.20 (2.04-5.02)

Number of sex acts within a partnership in the preceding year <0.001 <0.001
1-4 1 1
5-19 1.31 (0.95-1.80) 1.02 (0.72-1.44)
20-39 1.93 (1.35-2.77) 1.37 (0.93-2.01)
≥40 4.88 (3.36-7.09) 2.70 (1.76-4.15)

Anal sex 2.57 (1.70-3.90) <0.001 1.67 (1.09-2.57) 0.019
Sex-related drug use d 1.83 (1.42-2.35) <0.001 1.71 (1.30-2.26) <0.001
Partnership is ongoing at the time of inclusion 1.21 (0.94-1.56) 0.140 1.04 (0.79-1.37) 0.800
Concurrency of partnershipe 0.015 0.550

Definitely non-concurrent 1 1
Unknown 1.73 (0.98-3.07) 1.30 (0.81-2.08)
Definitely concurrent 1.43 (1.10-1.85) 1.03 (0.75-1.40)

OR = odds ratio; CI = confidence interval; aOR = adjusted odds ratio. NOTE. Missing data in duration, number of sex acts, anal sex, recreational drug use,
ongoing partnership, and concurrency of partnership were imputed. a Continuous variables age in years, number of partners in the preceding 6 months, age
difference in years, and duration in days are modelled as restricted cubic splines with nodes on the 2.5th, 25th, 50th, 75th, and 97.5th percentiles; example
odds ratios are given; b Age of the partner subtracted from age of the participant; c Only the month and year of first and last sexual contact were known,
causing uncertainty in duration of the partnership; d Recreational use of XTC, GHB, amphetamines, cocaine, poppers, or sildefanil prior to or during sex;
e Only the month and year of first and last sexual contact of partnerships were known. For partnerships with an unknown concurrency status, concurrency
could not be determined accurately.
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Table 3: Factors associated with inconsistent condom use in 4014 casual partnerships, among 1707 heterosexuals attending the sexually
transmitted infections outpatient clinic, Amsterdam, 2010

OR (95% CI) p-value aOR (95% CI) p-value
Individual participant characteristics
Gender 0.061 0.140

Male 1 1
Female 1.17 (0.99-1.37) 1.15 (0.95-1.39)

Ethnicity 0.098 0.320
Dutch 1 1
Surinamese/Antillean 0.77 (0.58-1.03) 0.79 (0.58-1.08)
Other 0.83 (0.64-1.07) 1.02 (0.78-1.34)

Age in yearsa *a 0.003 *a 0.097
20 1.08 (0.87-1.35) 1.17 (0.92-1.48)
25 1.08 (0.92-1.26) 1.10 (0.94-1.28)
30 1 1
35 0.90 (0.81-1.03) 0.93 (0.81-1.07)
40 0.79 (0.67-0.94) 0.85 (0.69-1.04)

Education 0260 0.005
High 1 1
Low 1.11 (0.93-1.32) 1.33 (1.09-1.62)

No. of partners in the year preceding study participationa *a 0.160 *a 0.020
1 1 1
2 0.70 (0.45-1.09) 0.77 (0.59-0.99)
4 0.52 (0.27-1.03) 0.65 (0.49-0.85)
8 0.53 (0.29-0.98) 0.66 (0.48-0.89)

Characteristics of the partnership

Age difference in yearsa,b *a <0.001 *a 0.18
-10 0.80 (0.64-1.01) 0.72 (0.57-0.91)
-5 0.80 (0.66-0.96) 0.75 (0.62-0.91)
0 1 1
5 0.94 (0.79-1.13) 1.00 (0.81-1.24)
10 0.77 (0.61-0.97) 0.89 (0.68-1.18)

Ethnic mixing <0.001 <0.001
Discordant 1 1
Concordant 1.40 (1.21-1.61) 1.33 (1.14-1.56)

Duration of a partnership in daysa,c *a ??? *a ???
1 1 1
[1,30] 1.67 (1.40-2.00) 0.90 (0.50-1.61)
[1,60] 1.70 (1.46-1.98) 1.06 (0.69-1.61)
[210,270] 1.76 (1.48-2.09) 1.38 (1.10-1.72)

Number of sex acts within a partnership in the preceding year <0.001 <0.001
1-4 1 1
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5-19 2.14 (1.78-2.57) 1.78 (1.46-2.17)
20-39 3.19 (2.18-4.66) 2.65 (1.78-3.95)
≥40 3.95 (2.25-6.95) 2.78 (1.55-4.99)

Anal sex 2.53 (1.79-3.58) <0.001 2.12 (1.48-3.05) <0.001
Sex-related drug use d 1.60 (1.40-1.86) <0.001 1.56 (1.33-1.81) <0.001
Partnership is ongoing at the time of inclusion 1.99 (1.59-2.49) <0.001 1.42 (1.10-1.82) 0.007
Concurrency of partnershipe 0.069 0.027

Definitely non-concurrent 1 1
Unknown 0.81 (0.67-0.98) 0.77 (0.64-0.94)
Definitely concurrent 0.89 (0.78-1.02) 0.87 (0.75-1.02)

OR = odds ratio; CI = confidence interval; aOR = adjusted odds ratio. NOTE. Missing data in duration, number of sex acts, anal sex, recreational drug use,
ongoing partnership, and concurrency of partnership were imputed. a Continuous variables age in years, number of partners in the preceding 6 months, age
difference in years, and duration in days are modelled as restricted cubic splines with nodes on the 2.5th, 25th, 50th, 75th, and 97.5th percentiles; example
odds ratios are given; b Age of the partner subtracted from age of the participant; c Only the month and year of first and last sexual contact were known,
causing uncertainty in duration of the partnership; d Recreational use of XTC, GHB, amphetamines, cocaine, poppers, or sildefanil prior to or during sex;
e Only the month and year of first and last sexual contact of partnerships were known. For partnerships with an unknown concurrency status, concurrency
could not be determined accurately.
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