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Objectives: To compare the frequency of condom-use errors and problems between teens
(15-19 years of age) and young adults (20-24 years of age) attending clinics. Also, to assess
whether the odds of experiencing condom failure were influenced by age group, gender, and
motives for condom use.

Methods: As part of a larger study of condom effectiveness, youth (15-24 years of age) from
five clinics, in three US cities, were recruited (N = 263). Data were prospectively collected
using daily electronic diaries. For each episode of condom use with penile—vaginal sex, youths
were asked to respond to questions assessing seven errors and five problems in condom use.
Data analyses entailed statistical modeling with generalized estimating equations.

Results: Teens did not significantly differ from their older counterparts on any of the seven
condom-use errors or any of the five condom-use problems. Of all condom-use events, teens
reported that 20% did not involve condom use from start-to-finish of sex, 14.7% involved a
condom that had dried out, 8.1% involved rushed application, 6.7% did not involve adequate
lubrication, and other errors and problems occurred less often. Further, condom failure was not
predicted by age group, gender, or motive for using condoms. Significant interaction effects
were not observed.

Conclusions: Several forms of condom-use errors/problems occurred with similar frequency
when comparing teens and young adults, suggesting a need to intervene to improve condom-
use behavior regardless of age.
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Introduction

In the United States (US), the epidemics of chlamydia and gonorrhea are most likely to
affect young people, especially those in their teens.!> Moreover, unintended pregnancy
rates among US teens continue to be far higher in contrast to those in other developed
nations.’ One frontline prevention strategy for these related epidemics has involved
the promotion of condom use to teens. Evidence supports the efficacy of condoms
for both reduction of sexually transmitted disease (STD) incidence and unintended
pregnancy.*” Unfortunately, condom promotion efforts for teens may lack the necessary
emphasis on the correct use of condoms, leaving open the possibility that teens may
experience errors and problems with their use.

One important question regarding teens and condom use is whether the quality of
their use improves as they age into young adulthood. Despite an expanding body of
empirical literature on condom-use errors and problems,*?* published studies have
neglected to address the question of association between age and quality of condom use.
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A particularly important population for this question is
teens attending clinics that diagnose and treat STDs. Teens
(15-19 years of age) and young adults (20-24 years of age)
represent two-thirds of the estimated 19 million new cases
of STDs that occur in the US each year.? In addition to STD
prevention, condoms are a stand-alone contraceptive option
or, more importantly, condoms are one component of dual-
method use. Whether the objective is disease prevention or
pregnancy prevention, it is quite clear from past research
that user error rather than product error is the main factor in
condom failure.®3-1012.17

Unfortunately, even basic descriptive studies of condom-
use errors and problems among clinic-based populations of
teens have not been published, thereby creating a dearth of
evidence regarding this vital strategy of protecting sexual
health. Understanding condom-use errors and problems is
best achieved through analysis on individual condom-use
events.'> Event-level data are important to the research
question simply because observed associations are based
on the same sexual event (rather than correlations within a
block of time such as 6 months)."> Accordingly, the purpose
of this study was to describe the frequency of condom-use
errors and problems among teens (1519 years old) attending
clinics that diagnose and treat STDs and to compare the
findings with those for young adults (20-24 years old). In
addition, the study assessed whether the odds of experiencing
condom failure (errors and problems directly leading to loss
of protection) were influenced by: (1) age (teen versus young
adult), (2) gender, (3) whether event-level condom use was
motivated to avoid either the transmission or acquisition of
STDs, or 4) whether event-level condom use was motivated
to avert pregnancy.

Methods

Study sample

Data were collected from December 2007 through April 2011
as part of a larger study of condom effectiveness. Established
patients were recruited from five sites: a publicly-funded
STD clinic in the southern US, another in the mid-western
US, and an STD clinic of a large general hospital and two
adolescent medical clinics affiliated with a pediatric hospital,
all in urban New England. Only the adolescent clinics
enrolled persons under 18 years of age (for convenience, all
participants are referred to as men and women). Eligibility
criteria included speaking English; reporting penile—vaginal
intercourse in the preceding 3 months; agreeing to be tested
for chlamydia, gonorrhea, and trichomoniasis by providing
a urine specimen; agreeing to provide contact information;

and providing written informed consent (parental consent
was waived for adolescents).

At the southern clinic, the mid-western clinic, and one
New England clinic, staff referred patients who met all of the
eligibility criteria to a research assistant to confirm eligibility,
and to further explain the study. At the adolescent recruitment
sites, the study was listed on a research recruitment flag
(a sheet of paper showing that the patient is potentially eligible
for study recruitment), which was attached to the appointment
paperwork of age-eligible patients. The research flag included
a brief description of the study and an area for providers
to report patients’ recruitment status. This information
was used to keep a running list of potential participants,
which was used by the research assistant to contact eligible
patients. Across the three clinics not recruiting adolescents,
1424 patients agreed to be screened for eligibility. Of these,
1297 were eligible and were thus invited to participate, with
795 agreeing to do so yielding a participation rate of 61.3%.
Adding to these 795 were the patients recruited from the
adolescent clinics (n = 133); the baseline sample size was
928. Of these 928 people, 263 were selected for analysis in
the current study based on their age (24 years or younger) and
their use of condoms, at least one time, during penile—vaginal
sex reported in the observation period. The study protocol
was approved by the institutional review boards at the Office
of Research Integrity at the University of Kentucky (KT)
and the Committee on Clinical Investigation of Children’s
Hospital Boston (Boston, MA).

Measures

The study was designed to collect event-level data using daily
electronic diaries. A key advantage of daily assessment is
that it is likely to greatly decrease recall bias or inaccurate
reporting.’®?’ Participants were instructed to complete daily
sex-event diaries using the Configurable Electronic Real-
Time Assessment System (Personal Improvement Computer
Systems, Inc, Reston, VA, USA) on a password-protected
personal digital assistant. At a time of day specified by study
participants, the personal digital assistant was programmed
to signal them once each day for up to 180 days. The signal
prompted them to file an event report, with the opening
question asking if they had penile—vaginal sex in the past
24 hours. For those responding “yes” to this question, a
second question asked whether a condom was used. For
those indicating that a condom was used, event-specific
condom-use errors and problems were then assessed. These
questions were asked in a “yes versus no” format and they
included seven errors (not using a new condom, condom
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contacting sharp objects, putting on the condom after starting
to have sex or taking the condom off before finishing sex,
allowing condom to dry out, not having adequate lubrication
on the condom, using a damaged condom, and not allowing
adequate time to put condom on the penis) and five problems
(erection loss during condom use, breakage, slippage during
sex, slippage during withdrawal, and leakage).

Data analysis

Because of the correlations inherent to multiple observations
on the same participant (ie, the use of sex events as
the observation units), generalized estimating equation
models, utilizing an exchangeable correlation matrix, were
employed for all analyses. Analyses were performed with
SPSS (version 19.0; SPSS Inc, Chicago, IL). To begin,
bivariate comparisons of condom-use errors and problems
were made between those younger than 20 years and
those aged 20-24 years at the time of study enrollment.
Next, a binary “condom failure” outcome variable was
created as a composite of four items, with failure defined
by an affirmative response to at least one of the following:
put condom on late or removed it early, condom broke,
condom slipped off during sex, condom slipped off during
withdrawal. Binary logistic regression was then performed
to assess how condom failure related to age group (teen
versus young adult), gender, and whether sex-event condom
use was motivated by avoiding either the transmission/
acquisition of STDs or pregnancy.

Results

The mean age of the sample was 20.5 years (standard
deviation = 2.37). Ninety-four percent identified as African
American/Black and 67% were female. Over the 6-month
period of observation the retention rate was 67%. During
the data collection period, 3571 condom-use events were
reported by the teens and young adults in this sample.

Frequency of condom-use errors

and problems

Table 1 displays the bivariate comparisons between teens
and their young adult counterparts for each of the seven
condom-use errors. As shown, teens did not significantly
differ from their older counterparts on any of the seven
condom-use errors. The most common error was not using
condoms from start-to-finish of penile—vaginal sex, reported
for approximately one of every five condom-use events
(20.0% of all events for teens). Also, about 15% of the
condom-use events were reported as involving a condom

Table | Bivariate comparisons of condom-use errors between
teens and young adults

Condom-use Percentage EOR 95% ClI P

error of total events

Did not use a new condom
Younger 3.6 0.85 0.43-1.72 0.66
Older 3.0

Allowed condom to contact sharp objects
Younger 1.6 1.05 0.39-2.86 0.92
Older 37

Put condom on late or removed it early
Younger 20.0 1.04 0.72-1.48 0.84
Older 19.9

Allowed condom to dry out
Younger 14.7 1.34 0.84-2.14 0.22
Older 15.0

Condom not adequately lubricated
Younger 6.7 1.10 0.53-2.27 0.8l
Older 10.5

Used damaged condom
Younger 2.0 0.99 0.53-1.84 0.97
Older 2.0

Did not have adequate time to put condom on
Younger 8.1 0.75 0.46—1.22 0.25
Older 7.5

Abbreviations: EOR, estimated odds ratio (based on generalized estimating equations);
Cl, confidence interval.

that had dried out (14.7% for teens). Although less common,
approximately 7%—10% of all condom-use events involved
the use of a condom that was not adequately lubricated (6.7%
for teens). Also, about 8% of condom-use events occurred
under conditions reported by the study participant as lacking
adequate time to apply condoms (8.1% for teens). Other
errors occurred less often.

Table 2 displays the bivariate comparisons between
teens and their young adult counterparts for each of the five
condom-use problems. As shown, teens did not significantly
differ from their older counterparts on any of the five assessed
condom-use problems. The most frequently reported problem
was erection loss during sex, occurring during about 13% of
all condom-use events for teens and 10% for young adults.
Just under 5% of the condom-use events involved reported
slippage during withdrawal (4.6% for teens), with slippage
during sex occurring somewhat less often (3.7% for teens).
Breakage and leakage were not uncommon, occurring in
about 3%—4% of all condom-use events (3.6% and 3.0%,
respectively, for teens).

Incidence and predictors

of condom failure
Of the 3571 condom-use events, 800 (22.4%) involved
one or more of the four assessed forms of condom failure.
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Table 2 Bivariate comparisons of condom-use problems between
teens and young adults

Condom-use Percentage of EOR 95% CI P

problem total events

Erection was lost during condom use
Younger 134 0.79 0.45-1.36 0.39
Older 10.0

Condom broke
Younger 3.6 0.80 0.45-1.42 0.44
Older 29

Condom slipped off during sex
Younger 37 0.83 0.44-1.55 0.55
Older 2.9

Condom slipped off during withdrawal
Younger 4.6 0.83 0.48-1.43 0.50
Older 4.0

Condom leaked
Younger 3.0 0.72 0.24-2.12 0.55
Older 38

Abbreviations: EOR, estimated odds ratio (based on generalized estimating equations);
Cl, confidence interval.

At a bivariate level, this frequency did not significantly
differ between teens (23.5%) and young adults (22.1%)
(estimated odds ratio [OR], 1.06; 95% confidence interval
[CI]: 0.76-1.48; P =0.74).

Table 3 displays the multivariate associations from the
logistic regression model predicting condom failure. Of note,
in this model 29.2% of the condom-use events were reported
by teens, 67.6% of the events were reported by females,
59.0% were reported to occur when condoms were being
used to avert transmission or acquisition of an STD, and
8.7% occurred when condoms were being used for pregnancy
prevention. As shown, after adjusting for gender effects, the
use of condoms to prevent STD transmission or acquisition,
and the use of condoms for pregnancy protection, the dif-
ference between teens and their young adult counterparts
remained nonsignificant. Though not presented in Table 3,
age-group interaction effects were also explored; however,
none were significant (X gender, P = 0.36; X using condoms

Table 3 Comparison of event-specific condom failures between
teens and young adults, controlling for gender and reasons for
condom use

EOR 95% CI P
Predictor
Younger than 20 years 1.20 0.78-1.85 0.41
Male sex 0.93 0.46-1.85 0.83
Used condom to avoid 0.72 0.44-1.17 0.19
STD transmission/acquisition
Used condom to avoid pregnancy 0.70 0.34-1.44 0.33

Abbreviations: EOR, estimated odds ratio (adjusted for all other variables in the
model); Cl, confidence interval.

for STD prevention, P =0.94; X using condoms for pregnancy
prevention, P = 0.90).

Finally, in light of the null comparison between teens
and young adults, the multivariate logistic regression model
was refitted using age as a continuous predictor instead of
the dichotomous predictor age group. Again, however, no
significant age effects were observed (estimated OR, 1.04;
95% CI: 0.98-1.11; P =0.24).

Discussion

To the best of our knowledge, this is the first published
study to comprehensively assess condom-use errors and
problems experienced by teens using event-level data and
to compare teens to young adults on the frequencies of such
occurrences. Our methodology allowed for an implicit test
of whether errors and problems may diminish as teens enter
their early twenties. Such an implicit test may indeed be
more rigorous than a traditional prospective cohort design
simply because the social context is held relatively constant
in a 6-month study as opposed, for example, to one lasting
6 years. Moreover, the fact that we were able to have teens
and young adults maintain daily records of any condom-use
behaviors added considerable rigor to the study by creating
event-level data. Under these rigorous conditions, in this
clinic-based sample, we observed that seven condom-use
errors and five condom-use problems did not occur sig-
nificantly less often among young adults than among teens.
Though the caveat that null findings may constitute Type 11
testing errors is omnipresent, the consistent pattern of null
findings across every comparison made in this study suggests
that teens do not improve the quality of their condom use as
they age into their early twenties. While disheartening, this
conclusion is quite logical given a general lack of available
education or counseling programs that teach teens the skills
needed to avoid these errors and problems with condoms. In
turn, the “typical-use failure rate” of condoms as a disease-
prevention or a pregnancy-prevention method increases as
a consequence of uncorrected errors and problems carried
into adulthood.

Given that 800 of the condom-use events (22.4%)
involved one or more forms of condom failure, it is
imperative to note that our findings have implications for an
improved education/counseling focus on the correct use of
condoms in addition to the long-standing focus on consistent
use. Moreover, the multivariate findings suggest that condom
failure does not diminish between the teen years and the
early twenties, and that errors or problems occur regardless
of whether teens or young adults are female or male.
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Further, the multivariate findings suggest that condom
failures are not associated with event-level motivations to
use condoms (disease prevention or pregnancy prevention).
Collectively, these findings suggest that the need for safer
sex programs with a focus on correct use of condoms
exists on a widespread basis for persons aged 15-24 years,
regardless of sex or motive for condom use. Indeed, this
observation suggests that a unitary “correct use” program
could be implemented in clinics that diagnose and treat STDs
for youth. Past research suggests that such programs may
greatly reduce STD incidence.?!

Two observations about the findings are also warranted.
First, that 20% of all condom-use events among teens do
not involve use from start-to-finish of sex is an important
indication that teens need more explicit and directive
instruction regarding the need to always have the condom
on the penis during penetrative sex. Certainly, teens use
condoms for a reason and thus the perceived risk of pregnancy
or disease is not mitigated by this “partial use.” Second, that
about one of every seven condom-use events among teens
involved erection loss is yet another indication of need to
escalate condom-use education for teens. The concern in this
regard is that erection loss associated with condom use may
lead teens to abandon this contraceptive method.

Limitations

As is true for most sexuality research, findings are limited by
the validity of self-report. The use of a convenience sample
limits the generalizability of the findings to all US teens and
young adults. However, this is not necessarily a limitation
given the need to understand and intervene with those teens
at greatest risk, eg, teens attending clinics as opposed to those
recruited through community-based recruitment. Also, it
should be noted that the sample was composed primarily of
African American youth thereby precluding generalization
to youth of other races. However, this is less of a limitation
than a strength of the study given the urgent need to respond
to disproportionate epidemics of STDs, including HIV,
among young African Americans. Finally, the 33% attrition
rate may have created a sample bias — one that may have
led to underestimation of error/problem frequencies if those
experiencing more errors or problems had a greater tendency
to cease keeping the daily electronic records.

Conclusions

Teens attending clinics may not improve the quality of
their condom use, for penile—vaginal sex, as they enter
young adulthood. Several forms of condom-use errors or

problems occurred with comparable frequency among teens
and young adults suggesting a need to intervene regard-
less of age (or sex). More than one of every five acts of
condom use culminated in condom failure thereby greatly
diminishing the prophylactic value of what may otherwise
be a highly reliable method of protecting the sexual health
of young people.
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