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 hormonal contraceptives are used9 and in romantic relation-
ships.10 Increasing dual method use among 15–19-year-old 
females is a goal of Healthy People 2020.11 To improve our 
understanding about dual method use, for this exploratory 
study, we examined the prevalence, use patterns and cor-
relates of dual use among female college students.

BACKGROUND
Gaps in the Literature
The literature on dual method use is limited in several 
ways. First, most studies have focused on younger ado-
lescents;12 accordingly, we have limited information about 
the prevalence of or characteristics associated with dual 
method use among adolescents older than 18 and college 
students. This is surprising, given that college students are 
likely to be sexually active and to engage in serial monog-
amy,13 and thus have multiple sexual partnerships during 
the college years.

Second, many studies of the correlates of dual method 
use have investigated a small number of variables.14–16 
However, sexual behavior is infl uenced by multiple vari-
ables, and is associated with individual, dyadic, familial, 
peer and other sociocultural characteristics.17 Research that 
evaluates a wider range of correlates refl ecting a more eco-
logical framework is needed to better understand sexual 
and contraceptive behavior.18

STDs and unplanned pregnancy affect many young peo-
ple. In the United States, 20 million new STD diagnoses 
are made each year,1 and although teenagers and young 
adults (15–24-year-olds) make up only 25% of the sexu-
ally active population, they account for 50% of all gon-
orrhea infections and 75% of all chlamydia infections.2 In 
addition, U.S. women aged 18–19 experience a high rate 
of unplanned pregnancy (162 per 1,000),3 which exceeds 
rates in other industrialized nations.4 These consequences 
of unprotected sexual behavior are common despite the 
availability of highly effective contraceptive and preventive 
methods.

Dual method use involves the use of a contraceptive to 
reduce pregnancy risk and another method to reduce the 
risk of STDs. This combined approach is recommended 
because condom use is the most effective method for pre-
venting the spread of STDs,5 whereas hormonal contracep-
tion is the most effective method for pregnancy prevention.6 

Despite the effi cacy of dual method use as a protec-
tive strategy, uptake of this practice remains low; in one 
review, rates of dual use ranged from 12% among sexually 
active women aged 21–25 (2006–2008) to 23% among 
men and women aged 18–26 and in dating relationships 
(2002–2005).7 National data indicate that fewer than one-
third of sexually active, unmarried women aged 15–19 
use condoms consistently,8 and rates are even lower when 
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risky may be more likely than others to use dual methods,25 
while another found that dual use was negatively correlated 
with perceptions of STD risk.16  Other research has found 
that women who have had an STD are more likely than 
others to use condoms,38 possibly because they place 
greater importance on protection. Some studies have found 
that young people who have had a greater number of sex-
ual partners are more likely than those who have had fewer 
partners to use dual methods,39,40 but research has also sug-
gested that condom use declines more rapidly within rela-
tionships for those who have had more past partners.23 An 
additional element that may relate to risk perception is use 
of less reliable contraceptive methods. The diaphragm, 
sponge, fertility awareness and withdrawal are less effective 
than condoms and hormonal contraceptives for both preg-
nancy and STD prevention;6,41 however, women using 
these methods may believe they are adequately protected.42 
Most prior studies of dual method use have either not con-
sidered these methods or included them in the defi nition of 
dual method use despite their lower effectiveness.12,14,16

�Parent and peer characteristics. One study found that 
positive parental attitudes toward condom use and birth 
control were associated with increased levels of dual 
method use.16 Similarly, discussing safer sex with parents 
has been correlated with dual use;12,43 however, studies 
have not investigated the role of communication with 
peers. Parental connectedness appears to be protective 
against sexual risk behavior and pregnancy,44 so we might 
expect it to be positively associated with dual method use, 
although no studies have specifi cally examined this.
�Personality. Impulsivity and sensation-seeking are both 
related to risky sexual behavior,45 and one study found that 
impulsivity was negatively associated with dual use.46 In 
contrast, conscientiousness has been found to be positively 
associated with condom use,47 but its association with dual 
method use has not been explored.
�Demographic characteristics. Past research has sug-
gested that the prevalence of dual use is higher among ado-
lescents than among adults,7,39 and higher among blacks 
than among whites or Latinas.15 Religiosity is commonly 
regarded as protective against sexual activity in general,48 
but studies have found mixed results regarding its associa-
tion with condom use,48,49 and the possible correlation 
between religiosity and dual method use has not been 
examined. A fi nal demographic correlate is socioeconomic 
status; one study showed that teenagers from higher status 
groups were more likely than others to use condoms,50 and 
this variable has been assessed in some dual method 
studies.16

The Current Study
This exploratory study addresses two questions: What is 
the prevalence of dual method use in a sample of fi rst-year 
college women? And what characteristics are associated 
with dual use in this sample? We used event-level data from 
multiple sexual events, and considered a wide variety of 
event-, month- and person-level characteristics that may 

Third, most studies have relied on one-time measures 
involving a long recall period (e.g., the past 3–6 months), 
which undermines the reliability of the data,19 and implicit 
averaging across events, which results in less precise assess-
ment. Such methods do not capture important variability 
among events, as use of both condoms and hormonal con-
traceptives can change over time, and use of either method 
is often inconsistent. Moreover, features related to the sex-
ual event itself (e.g., partner type or substance use) may 
be associated with dual method use. Event-level studies 
address these concerns; however, studies limited to single 
events are also imperfect, because if that event is not rep-
resentative, it can distort our understanding. Hence, event-
level studies that employ multiple events are needed, as 
they can provide reliable and precise data that are more 
representative of a person’s sexual experiences.20

Potential Correlates of Use
A wide range of sociocultural and behavioral characteristics 
may be associated with contraceptive use, and these asso-
ciations have been examined to varying degrees.
� Relationship type and duration. Hormonal contraceptive 
use becomes more frequent, and condom use less frequent, 
as relationship duration increases,21–23 and relationship 
commitment and duration are negatively associated with 
dual method use.24,25 Moreover, frequent intercourse (com-
mon with steady partners) is negatively related to condom 
use26 and dual method use.27 In addition, condom use is 
more common with casual than with committed part-
ners.28,29 Notably, few studies have considered the likeli-
hood of dual use with specifi c types of sexual partners (e.g., 
acquaintances, friends, ex-boyfriends or new romantic 
partners). However, studies have suggested that the types 
of sexual activities engaged in and the emotional reactions 
to sexual encounters differ across types of casual sexual 
partners,30,31 and one study found that condom use was 
more common with ex-boyfriends, ex-girlfriends and 
acquaintances than with strangers and friends.30

�Substance use. Drinking, smoking marijuana and ciga-
rette smoking may be related to dual method use, although 
results from past research are mixed. Alcohol and mari-
juana use are thought to interfere with sexual decision 
making,32,33 and these behaviors may lead to decreases in 
condom use34,35 and dual method use.14 However, one 
study of college students found no association between 
substance use and dual method use.25  Research has also 
associated cigarette smoking with higher levels of risky 
sexual behavior,36 although smoking in adolescence may be 
positively associated with consistent condom use in young 
adulthood.37

�Hormonal contraceptive use. Research has suggested that 
as women gain experience with hormonal methods, they 
may reduce their condom use (and thus dual method use), 
possibly because they are more confi dent that their hor-
monal contraceptive will protect against pregnancy.26 
�Sexual history and risk perceptions. One study sug-
gested that women who have partners they perceive as 
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(“pulling out”); injectable; female condom; IUD; dia-
phragm, cervical cap or sponge; fertility awareness (calen-
dar, mucus, basal body temperature); and other. Women 
were coded as using a condom if they reported male or 
female condom use. They were coded as using another reli-
able contraceptive if they had used the pill, patch, ring, 
injectable or IUD; no women in our sample reported IUD 
use, so this category is henceforth referred to as “hormonal 
contraceptive use.” Women were coded as using a less reli-
able method if they had used withdrawal; a diaphragm, cap 
or sponge; or fertility awareness.6

For events with romantic partners, relationship duration 
was dichotomized into one month or less or longer than 
a month. The one-month cutoff was chosen because con-
dom use begins to decline within weeks of beginning a new 
relationship.10 For events with casual partners, participants 
were asked to identify their partner; response options were 
a stranger, an acquaintance, a friend, an ex-boyfriend and 
other. Answers of “other” were rare (2%) and were coded 
as missing.

Participants also reported whether they had drunk alco-
hol or used marijuana before each event.
�Month-level variables. Some variables were assessed on a 
monthly basis but were not linked directly to the sexual 
events reported. Because measures were collected over one 
year, we included the month of data collection in models, 
ranging from 2 (October 2009) to 13 (September 2010). 
Participants who were involved in romantic relationships 
reported their relationship duration in months. Women 
indicated the number of days in the past month during 
which they had engaged in binge drinking (consuming 
four or more drinks on one occasion) or had smoked mari-
juana. They were also asked whether they had smoked a 
cigarette during the past month; those who had smoked 
reported the average number of cigarettes per day. Because 
of low rates of cigarette smoking, a dummy variable was 
created indicating whether participants had smoked at 
least one cigarette a day, on average.

Participants reported the number of times they had had 
vaginal intercourse with romantic and casual partners dur-
ing the past month. We created separate counts of monthly 
intercourse events by type of partner (excluding the event 
under analysis). Similarly, participants reported the num-
ber of romantic and casual partners they had had inter-
course with in the past month; these counts also excluded 
the event under analysis. Finally, we created a variable indi-
cating women’s average number of months of hormonal 
contraceptive use; this included only months after women 
had enrolled in college.
�Person-level variables. These variables were assessed 
only once during the year. Several items concerned sexual 
history. At baseline, participants indicated the number of 
partners they had had vaginal intercourse with, whether 
they had ever received an STD diagnosis and whether they 
had ever been pregnant prior to enrolling. In April 2010, 
participants answered one item assessing perceived STD 
risk: “What do you think your chances are of getting an 

be associated with dual method use, many of which have 
rarely or never been considered. Consistent with a behav-
ioral ecological framework,18 we included proximal 
 variables related to the sex partner and characteristics of 
the sexual event—often neglected in previous studies—as 
well as more distal ones, such as family and peer character-
istics. We also considered two categories of risk behavior— 
substance use and past sexual experience—which are 
important elements in an ecological framework.18 

METHODS
Participants and Procedures
Women came from a pool of 483 fi rst-year students who 
were attending a private university in upstate New York 
and who were participating in a yearlong study of health 
behaviors and relationships. The larger study, conducted 
between September 2009 and September 2010, explored a 
variety of health behaviors (e.g., substance use, diet, exer-
cise, sleep), as well as sexual behavior and psychosocial 
adjustment.51–53 The full sample constituted 26% of fi rst-
year female students for the fall 2009 semester. The 296 
women included in the current study reported at least one 
episode of vaginal intercourse with a romantic or casual 
partner during their fi rst year of college.

The university’s institutional review board approved all 
study procedures. Participants were recruited via a mass 
mailing sent to fi rst-year female students. Campus fl yers, 
word of mouth and the psychology department participant 
pool bolstered recruitment. Most participants (61%) heard 
about the study through the mass mailing, 28% signed up 
through the department pool, and 11% responded to fl yers 
or word of mouth. Interested students attended an orienta-
tion session, after which they provided informed consent 
and completed the initial survey. Subsequently, participants 
completed monthly online assessments for one year; sur-
veys were completed during the fi rst week of each month, 
and reports covered the previous month. Participants 
received $10–20 for each survey, depending on its length.

Measures
�Event-level variables. At each monthly survey, women 
who said they had had oral or vaginal sex during the past 
month reported on their most recent encounter involving 
oral, vaginal or anal sex with both a romantic partner and a 
casual partner. (A romantic partner was defi ned as “some-
one whom you were dating or in a romantic relationship 
with at the time of the physical intimacy”; a casual partner 
was “someone whom you were not dating or in a romantic 
relationship with at the time of the physical intimacy, and 
there was no mutual expectation of a romantic commit-
ment; some people call these hookups.”) Thus, each par-
ticipant could describe 0–2 encounters per month, or 0–24 
total. Only reports of vaginal sex in the preceding month 
were included in this analysis.

For vaginal intercourse events, participants reported all 
contraceptive methods they had used. Response options 
were nothing; male condom; pill, patch or ring;  withdrawal 
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disapprove) to 5 (strongly approve).55 Items were averaged 
for participants reporting on both parents (Cronbach’s 
alpha, 0.75); single items were used for those reporting on 
only one parent. In March 2010, participants completed 
items from the Parent-Adolescent Communication Scale56 
indicating how often since starting college they and their 
parents had discussed fi ve sexual topics (e.g., protecting 
themselves from pregnancy and how to use condoms); the 
scale ranged from 0 (never) to 4 (often). These items were 
averaged to create a total score (Cronbach’s alpha, 0.91). 
Finally, in March 2010, participants indicated how often 
in the past month they had discussed three sexual top-
ics with peers: having sex, protection against STDs and 
protection against pregnancy; responses were scored on 
a scale from 1 (never) to 6 (nearly every day). Items were 
adapted from a peer alcohol communication assessment57 
and were averaged to create a total score (Cronbach’s 
alpha, 0.82).

Three scales assessed personality. At baseline, impulsivity 
and sensation-seeking were measured using six items each 

from subscales of the Impulsiveness–Monotony Avoidance 
Scale.58  Participants indicated how well each item (e.g., 
“I often throw myself too hastily into things” and “I like 
doing things just for the thrill of it”) applied to them, 
using a Likert scale from 1 (not at all like me) to 4 (very 
much like me). Scores were averaged to create a total score 
(Cronbach’s alpha, 0.82 for each scale). Finally, in June 
2010, participants responded to items from the Ten-Item 
Personality Inventory59 indicating how strongly they agreed 
that various traits represented them; responses were scored 
on a scale from 1 (strongly disagree) to 7 (strongly agree). 
Two items represented conscientiousness (“dependable” 
and “self-disciplined”) and were averaged to create a total 
score (Cronbach’s alpha, 0.42).

Several demographic variables were also assessed. A 
dummy variable was created to indicate whether partici-
pants were older than 18 at baseline, and two other vari-
ables indicated whether participants identifi ed themselves 
as white, black or Asian, or as Latina. Socioeconomic status 
was assessed using a 10-point ladder,60 on which partici-
pants ranked their family relative to other U.S. families. 
Finally, participants reported the extent to which they con-
sidered themselves religious (from “not religious” to “very 
religious”) and their frequency of attending religious ser-
vices (from “never” to “more than once a week”). These 
items were averaged, and higher scores on a 0–3 scale indi-
cated greater religiosity (Cronbach’s alpha, 0.80).

Analysis
Completion rates for monthly surveys ranged from 82% (in 
month 11) to 100% (in month 1); on average, participants 
completed 11.8 months of data collection (standard devia-
tion, 2.2). To maintain the entire sample, we used multiple 
imputation to replace missing values.61 Multiple imputa-
tion is a method for dealing with missing data that avoids 
biases associated with the use of only complete cases or 
with single imputations.62 We imputed 100 complete data 

TABLE 1. Selected event-, month- and person-level characteristics of vaginal 
intercourse events among fi rst-year college women attending a private univer-
sity, New York State, 2009–2010

Characteristic % or mean

Event level                                           (N=1,843)
Partner type

Stranger 1
Acquaintance 4
Friend 15
Ex-boyfriend 5
New romantic (≤1 month) 22
Established romantic (>1 month) 53

Used alcohol before intercourse 20
Used marijuana before intercourse 7
Used less reliable contraceptive† 30

Month level (N=1,843)
Month of data collection (range, 2–13) 7.5 (3.5)
Months of romantic relationship (range, 0–53) 9.1 (12.1)
No. of days engaged in binge drinking (range, 0–14) 2.8 (3.4)
No. of days used marijuana (range, 0–21) 2.4 (5.1)
Smoked cigarettes 14
No. of intercourse events‡

With romantic partner (range, 0–31) 5.5 (7.0)
With casual partner (range, 0–7) 0.4 (1.2)

No. of intercourse partners (range, 0–2)‡
Romantic 0.1 (0.3)
Casual 0.1 (0.3)

Months of hormonal contraceptive use (range, 1–12)§ 4.2 (2.8)

Person level (N=296)
Age

18 96
>18 4

Race
White 71
Black 13
Asian 8
Other 7

Latina 11
Family socioeconomic status (range, 1–10) 6.3 (1.6)
Religiosity (range, 0–3) 0.9 (0.7)
No. of intercourse partners before college (range, 0–9) 2.4 (2.4)
Perceived STD risk (range, 1–5) 2.0 (0.9)
Ever had STD diagnosis before college 3
Ever pregnant before college 2
Parental connectedness (range, 1–4) 3.4 (0.5)
Parental attitude toward birth control (range, 1–5) 3.5 (1.1)
Parental communication about sex (range, 0–4) 1.7 (0.7)
Peer communication about sex (range, 1–6) 2.5 (1.1)
Impulsivity (range, 1–4) 2.2 (0.6)
Sensation-seeking (range, 1–4) 2.9 (0.6)
Conscientiousness (range, 1–7) 5.2 (1.1)

†Withdrawal, diaphragm, cervical cap, sponge or fertility awareness. ‡Excludes the current event or 
partner. §Includes only women who reported use (181 women across 977 months). Notes: Data for 
which no ranges are shown are percentages. Figures in parentheses are standard deviations.

STD, such as gonorrhea or genital herpes?” Responses were 
rated on a scale from 1 (no chance) to 5 (very high).

Scales were used to assess parental and peer characteris-
tics. In October 2009, participants completed eight items, 
adapted from a subscale of the Parenting Style Index,54 
indicating parental connectedness (e.g., “I can count on 
my parents to help me out if I have some kind of prob-
lem”). Responses were scored on a scale from 1 (strongly 
disagree) to 4 (strongly agree) and were averaged to create 
a total score (Cronbach’s alpha, 0.91). In August 2010, 
participants answered two items about how their parents 
would feel about their using birth control at this point in 
their life; responses were rated on a scale from 1 (strongly 
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sets using Mplus 7,63 and all study variables were included 
in the imputation. Analyses were conducted with all 100 
data sets, and parameter estimates were pooled using the 
imputation algorithms in Mplus.

We used multilevel modeling in Mplus 7 to analyze 
the data. A total of 1,843 sexual events were reported by 
296 participants. Given that hormonal contraceptive use 
is unlikely to vary between events occurring in the same 
month, we fi rst explored associations between hormonal 
use and month-level and person-level characteristics. Next, 
we examined associations between event-, month- and 
person-level characteristics and condom use in 977 events 
reported by 181 women in which hormonal contracep-
tives were also used. Coeffi cients for variables that were 
highly nonsignifi cant (z<1.00) were constrained to zero to 
increase model parsimony and stabilize estimates.64 Odds 
ratios (from logistic regression analyses at the event and 
month levels), unstandardized betas (from linear regression 
analyses at the person level) and 95% confi dence intervals 
are reported throughout.

RESULTS
Sample Characteristics
The majority of vaginal intercourse events occurred with 
established romantic partners (53%); events with new 
romantic partners (22%) and friends (15%) were the next 
most common (Table 1). Participants reported using alco-
hol prior to 20% of events, and marijuana before 7%. For 
30% of intercourse events, women had used a less reliable 
contraceptive method.

The average duration of romantic relationships was nine 
months. Binge drinking and marijuana use occurred 2–3 
times per month, on average, but cigarette smoking was 
relatively uncommon. Women reported a monthly average 
of 5.5 intercourse events with romantic partners and 0.4 
events with casual partners; most women did not report 
more than one romantic or casual partner in a given month. 
On average, women who used hormonal  contraceptives 
did so for four months during college.

The great majority of participants (96%) were age 18; the 
mean age was 18.1 (standard deviation, 0.2—not shown). 
Most women were white (71%); the remainder were black 
(13%), Asian (8%) or of other race (7%). Overall, 11% 
of women were Latina. On average, participants reported 
being middle- to upper-middle class and had a relatively 
low level of religiosity.

Participants perceived themselves to be at relatively low 
risk of STD infection, despite reporting two sexual part-
ners, on average, prior to college; few women reported a 
history of either STD diagnosis or pregnancy. On average, 
women reported a high level of connectedness with their 
parents, perceived their parents to have neutral or positive 
attitudes toward birth control, and reported communicat-
ing about sex with both their parents and peers relatively 
infrequently. Finally, women reported moderate levels 
of impulsivity and sensation-seeking, and a high level of 
conscientiousness.

Patterns of Contraceptive Use
Across 1,843 sexual intercourse events, women reported 
using a variety of contraceptive methods (Table 2). Male 
condoms were used in 63% of events; the pill, patch or ring 
in 53%; withdrawal in 30%; and no method in 6%. Other 
methods were used rarely.

Multiple contraceptive methods were used in 45% of 
events. Condoms and hormonal methods (the combina-
tion of primary interest in this study) were used together in 
28% of events, condoms and less reliable methods in 13%, 
and hormonal and less reliable methods in 14%. In 5% of 
all cases, a condom, a hormonal method and a less reliable 
method were used in combination. 

Of the 296 women who engaged in intercourse over 
the course of the study, 39% did not report any hormonal 
contraceptive use, while 34% reported such use during all 
intercourse events. The remaining 27% reported incon-
sistent use of hormonal methods across the year; these 
women either initiated use (13%), stopped use (7%) or 
reported other patterns of use (6%).

Forty-six percent of women were consistent condom 
users across all reported events, while 11% never used con-
doms; the remaining 43% reported inconsistent condom 
use. Only 14% of women were consistent dual method 
users; 53% never used dual methods, and the remaining 
33% used dual methods inconsistently.

Correlates of Method Use
�Hormonal methods. Our multilevel model (Table 3) 
showed that women were more likely to use a hormonal 
contraceptive if they reported more frequent intercourse 
with romantic partners (odds ratio, 1.1) and perceived that 
their parents had more positive attitudes toward birth con-
trol (coeffi cient, 1.2). In contrast, women had a reduced 

TABLE 2. Percentage of vaginal intercourse events reported 
by fi rst-year college women, by contraceptive method used 

Method %

Condom 63
Male 63
Female 0.1

Hormonal method† 53
Pill/patch/ring 53
Injectable 0.3

Less reliable method‡ 30
Withdrawal 30
Fertility awareness   2
Diaphragm 0.3

No method   6

Multiple methods 45
Condom plus hormonal method 28
Condom plus less reliable method 13
Hormonal plus less reliable method 14
≥2 methods 45
≥3 methods   5

†No women reported IUD use. ‡Some women reported more than one of 
these methods.



Dual Method Use Among First-Year College Women

78 Perspectives on Sexual and Reproductive Health

Women had a reduced likelihood of reporting dual 
method use if they had used a less reliable contraceptive 
method (odds ratio, 0.2) or had more months of experi-
ence with hormonal methods (0.8). At the person level, 
women were less likely to report dual use if they were older 
than 18 (coeffi cient, –4.7) or had had a greater number of 
past partners (–0.3). They were more likely to have been 
dual users if they reported greater religiosity (0.8) or had 
received an STD diagnosis prior to entering college (2.9). 
This model explained 29% of the event-level variance and 
20% of the person-level variance.

DISCUSSION
Hormonal contraceptives and condoms were used together 
in only a quarter of intercourse events reported by partici-
pants; half of the women said they had never used dual 
methods, and a third reported inconsistent dual use. The 
inconsistency of dual method use among our participants 
indicates the need to examine associated characteristics 
using event-level, time-varying data rather than cross-
sectional data. The prevalence of dual method use in our 
sample appears to be similar to that in other populations.7 
Given the high rates of STDs and unplanned pregnancy 
among women aged 18–19,2,3 and the ubiquity of serial 
monogamy during the college years,65 increasing the rates 
of dual method use among college women should be a goal 
for health educators and providers.

Our study showed that dual use declined as experi-
ence with hormonal contraceptives increased—by 20% 
with each additional month of use. One previous study26 
addressed the decline in condom use with increasing 
experience with hormonal contraceptives; however, these 
researchers noted a decline primarily among injectable 
users, but not among pill users. We found a negative asso-
ciation between hormonal experience and dual method 
use, even though the great majority of hormonal users in 
our study were using the pill, patch or ring. Women who 
used a less reliable contraceptive in conjunction with a hor-
monal method were also relatively unlikely to use a con-
dom. Women may feel more confi dent about pregnancy 
prevention without a condom as their experience with 
hormonal methods increases, or if they use withdrawal or 
natural family planning methods in addition to a hormonal 
contraceptive. However, these less effective methods do not 
protect against STD transmission.

Women’s number of past sexual partners was inversely 
related to their reports of dual method use. This fi nding 
contrasts with results from other studies, in which young 
people with more recent partners were more likely to use 
condoms.39,40 The reduced likelihood of dual use among 
women with more previous partners may be due to the 
tendency for condom use to decline more rapidly in each 
successive sexual relationship.23 Although relatively few 
women in our sample had received an STD diagnosis, 
those who had had an STD were more likely than  others 
to engage in dual method use, consistent with theories 
that invoke perceived risk as a determinant of health 

TABLE 3. Results of multilevel modeling estimating odds ratios assessing associa-
tions between event- and month-level characteristics of  vaginal intercourse events 
and hormonal contraceptive use or dual method use, and unstandardized coeffi -
cients assessing associations between person-level characteristics and such use

Characteristic Hormonal use Dual use

Event level
Partner type

Stranger na ‡
Acquaintance na ‡
Friend na 2.47 (1.001–6.11)*
Ex-boyfriend na 0.42 (0.09–1.88)
New romantic na ‡
Established romantic (ref) na 1.00

Used alcohol before intercourse na 1.68 (0.81–3.50)
Used marijuana before intercourse na ‡
Used less reliable contraceptive na 0.24 (0.11–0.52)***

Month level                     
Month of data collection 1.10 (0.99–1.21)† 1.11 (0.97–1.28)
Months of romantic relationship ‡ na
No. of days engaged in binge drinking ‡ 1.05 (0.95–1.15)
No. of days used marijuana 1.06 (0.96–1.17) ‡
Smoked cigarettes 0.58 (0.25–1.36) ‡
No. of intercourse events

With romantic partner 1.11 (1.05–1.17)*** 0.97 (0.93–1.01)
With casual partner ‡ ‡

No. of intercourse partners
Romantic ‡ 2.65 (0.96–7.32)†
Casual ‡ ‡

Months of hormonal contraceptive use na 0.80 (0.66–0.96)*

Person level   
Age >18 –4.71 (–8.72 to –0.69)* –4.66 (–8.76 to –0.55)*
Race  

White ref ref
Black –4.25 (–6.60 to –1.90)*** ‡
Asian ‡ 1.59 (–0.21 to 3.40)†

Latina ‡ ‡
Family socioeconomic status 0.33 (–0.11 to 0.77) ‡
Religiosity –0.96 (–1.88 to –0.04)* 0.75 (0.01–1.49)*
No. of intercourse partners before college ‡ –0.34 (–0.59 to –0.08)**
Perceived STD risk –0.47 (–1.34 to 0.40) ‡
Ever had STD diagnosis before college 1.97 (–0.88 to 4.82) 2.88 (1.17–4.59)***
Ever pregnant before college ‡ ‡
Parental connectedness ‡ –0.92 (–1.96 to 0.12)†
Parental attitude toward birth control 1.16 (0.46–1.86)*** 0.47 (–0.07 to 1.02)†
Parental communication about sex ‡ ‡
Peer communication about sex 0.35 (–0.28 to 0.98) ‡
Impulsivity –1.09 (–2.26 to 0.09)† –0.71 (–1.45 to 0.03)†
Sensation-seeking ‡ ‡
Conscientiousness 0.36 (–0.28 to 1.00) 0.31 (–0.17 to 0.79)

R2 within 0.18 (0.03–0.32)* 0.29 (0.15–0.43)***
R2 between 0.25 (0.15–0.35)*** 0.20 (0.07–0.34)**

*p<.05. **p<.01. ***p<.001. †p<.10. ‡Measure was constrained to 0 in the model. Notes: Odds ratios are from 
logistic regression analyses, and unstandardized coeffi cients are from linear regression analyses. Figures in 
parentheses are 95% confi dence intervals. na=not applicable, because measure was not included in the 
model. ref=reference group.

likelihood of reporting hormonal use if they were older 
than 18 (–4.7), black (–4.3) or more religious (–1.0). This 
model explained 18% of the event-level variance and 25% 
of the person-level variance.
�Dual methods. Women were more likely to report dual 
method use when their partner was a friend rather than an 
established romantic partner (odds ratio, 2.5). In analyses 
that compared all partner categories (not shown), women 
were more likely to be dual users when their partner was a 
friend rather than a new romantic partner (2.5; 95% confi -
dence interval, 1.0–6.1) or an ex-boyfriend (2.8; 95% 
 confi dence interval, 1.2–6.6); differences were not found 
between any other categories. 
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theoretical models; our exploratory study suggests some 
variables that these models should incorporate.

Conclusions
This study identifi ed a number of characteristics that are 
associated with dual method use, which occurred in only a 
quarter of reported intercourse events. A better understand-
ing of such characteristics may aid in intervention design; if 
our results are borne out by more generalizable studies, the 
implication may be that women need to be counseled on 
the importance of maintaining use of condoms as their sex-
ual relationships become more serious, as they gain experi-
ence with hormonal contraceptives and even when they are 
also using less reliable methods, such as withdrawal. Our 
fi ndings demonstrate the importance of considering event-
level and time-varying characteristics that may be associ-
ated with dual method use, in addition to the person-level 
characteristics that are more commonly considered. Future 
research should collect further data related to event-level 
characteristics to begin to inform potential intervention 
efforts. Moreover, longitudinal research is needed to iden-
tify predictors of dual method use.
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