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Introduction

When used correctly and consistently,
the male latex condom is an effective con-
traceptive; the estimated perfect-use preg-
nancy rate is 3%.' The male condom is also
highly effective against sexually transmitted
diseases.2'3 However, condom breakage and
slippage vary widely during typical use.

International prospective studies have
reported breakage rates from less than 1%
to as high as 13%, while several prospec-
tive studies based in the United States have
reported breakage rates from less than 1%
to about 7%0V6 Slippage occurs with com-
parable frequency.56 Because condom
breakage and slippage can diminish efficacy
and may be used as a rationale for nonuse,
it is important to better understand condom
breakage and slippage.

For most condom users, the risk of a
condom's breaking or slipping completely
off the penis (hereafter referred to as con-
dom failure) is rare; a minority of users
seem to experience disproportionate
failure.( 9 Research suggests that condom
failure may be associated with personal
characteristics such as history of condom
breakage or slippage, less experience with
condom use, young age, less education, low
income, and large penis size.' 7 Behav-
iors that may be associated with condom
failure include rough handling of condoms,
improper donning techniques, use of oil-
based lubricants, reducing natural vaginal
lubrication, lengthy or vigorous sex, anal
sex, intercourse in certain positions,
delayed withdrawal after intercourse, with-
drawal without holding onto the condom
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rim, and reuse of condoms.''

Infon'nation on the distribution of failure
among users and on user characteristics and
behaviors is necessary for interpreting con-
dom failure data and may also prove useful

for identifying and counseling condom users
at increased risk of condom failure.726 In this
study we assessed whether past condom fail-
ure can predict condom failure, and we eval-
uated specific behaviors and user characteris-
tics as they relate to condom failure.

Methods

The study was conducted in 1994 in
collaboration with the Instituto de Investi-
gaci6n Cientifica in Durango, Mexico; the
Comprehensive Family Planning Center at
the Jose Fabella Memorial Hospital in
Manila, Philippines; and the Asociaci6n
Dominicana Pro Bienestar de la Familia
(PROFAMILIA) in Santo Domingo,
Dominican Republic. Prior to initiation, the
study was approved by the Protection of
Human Subjects Committee of Family
Health Intemational.
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Subjects

At each of the three sites, consecutive
male family planning clients were recruited
until approximately 130 men were enrolled.
To participate, men must have used at least
one condom during the 12 months prior to
the study, been at least 18 years old, agreed
to answer in-depth questions regarding use
of the study condoms, and signed an
informed consent form.

On the basis of past condom experi-
ence, men were assigned to one of two
groups: (1) increased risk-men who had
experienced condom failure (at least one
condom that had broken or slipped off com-
pletely during vaginal intercourse) during a
specified reference period prior to the
study; (2) low risk-men who had not
experienced condom failure during the
specified reference period prior to the study.

At each site, once the low-risk group
was filled (n = 65 ± 2), no more men eli-
gible for this category were enrolled.
Approximately equal numbers of men were
enrolled in each of the two risk categories.
In the Dominican Republic men were
assigned to a risk group on the basis of con-
dom failure during the 12 months prior to
the study. Inconsistent with the protocol, the
other two sites based risk-group assignment
on lifetime condom failure.

Procedures

Background information was collected
and participants were given five condoms
and instructed to use them for vaginal inter-
course over the 3-week study period. Prior
to the study, when receiving condoms for
the first time at all three sites, all clients
were given instructions on proper condom
use, including opening the condom package
carefully, putting the condom on after
becoming erect, avoiding oil-based lubri-
cants, and removing and disposing of the
condom carefully. At enrollment, no addi-
tional instructions were given. After using
the study condoms, the men returned to the
clinics to complete an interviewer-assisted
questionnaire on specific behaviors associ-
ated with condom use.

The participants were given standard
(52-mm) silicone-lubricated latex condoms
manufactured by Ansell Inc and distributed
by the US Agency for International Devel-
opment. All condoms came from the same
lot and were used within 13 months ofman-
ufacture (February 1992). Prior to use, sam-
ples from the condom lot were tested by the
Family Health International condom labora-
tory to ensure that they met guidelines set
by the International Organization for Stan-

dards. The condoms were transported to the
study sites and stored in a manner consis-
tent with the manufacturer's specifications.

Definitions

Total breakage is defined as the number
ofcondoms that reportedly broke at any time
from opening the package to removing the
condom from the penis, divided by the total
number of condoms opened. Clinical break-
age excludes (from numerator and denomi-
nator) condoms that broke before inter-
course. Clinical slippage is defined as the
condom's slipping all the way off the penis
during intercourse or withdrawal and is cal-
culated as the number of condoms that com-
pletely slipped off divided by the number of
condoms that were used for intercourse.
When the same condom both broke and
slipped off, only breakage is counted, on the
assumption that breakage, in most instances,
leads to slippage. Total failure is the sum of
condoms that broke, slipped off, or both at
any time divided by the number of condoms
that were opened. Clinical failure is the sum
of clinical breakage and clinical slippage.

These definitions are consistent with
recently proposed standardized definitions,26
with the following exception: condoms that
reportedly broke while being removed from
the penis were included in clinical breakage
(and therefore total breakage, clinical failure,
and total failure) because participants were
not told to inspect the condoms immediately
after withdrawal (thus breakage may have
occurred before removal in some instances).

Data Analysis

The Wilcoxon Rank Sum Test27 (1-
tailed exact), stratified by country and num-
ber of study condoms tested, was used to
evaluate the primary hypothesis that past
condom failure predicts failure. The Bino-
mial Trend Test,28 stratified by country, was
used to evaluate the relationship between
the number of behaviors reported and con-
dom failure. For bivariate analysis of back-
ground characteristics and condom failure
and specific behaviors and condom failure,
country-level results were tested for signifi-
cance with 1-tailed Fisher's Exact Tests and
the combined results were tested with
1-tailed Cochran-Mantel-Haenszel analysis,
stratified by country. Exact tests were cho-
sen to provide the most conservative esti-
mate of significance. All analyses were per-
formed with SAS (SAS Institute Inc, Cary,
NC), StatXact (Cytel Software Corp, Cam-
bridge, Mass), and Epi Info (Centers for
Disease Control and Prevention, Atlanta,
Ga) software.

Multivariable regression models were
used to evaluate simultaneously multiple
behaviors and their association with break-
age and slippage. Condom-specific data
were collected only for condoms that failed.
For other condoms, participants reported
the proportion of condoms used while
engaging in different behaviors, but not
specifically which condom was used during
a particular behavior. Thus, multivariate
analyses are based on the user, not the con-
dom, as the unit of analysis. For all tests,
results were considered significant at a =
.05. No adjustments were made for multiple
testing. Exact P values are reported.

Results

Between July 1992 and March 1993,
130 men in Mexico, 130 in the Philippines,
and 126 in the Dominican Republic com-
pleted the study (Table 1). The median age
of the men was lowest in the Dominican
Republic (25 years) and highest in the
Philippines (33 years). Median years of
education completed ranged from 11 years
in the Dominican Republic to 13 years in
Mexico. The proportion of men in non-
stable relationships was highest in the
Dominican Republic (48%) and lowest in
the Philippines (15%).

At enrollment, most Filipino men
(60%) reported condom use for family plan-
ning only (Table 1). Conversely, in the
Dominican Republic most men (64%)
reported condom use for protection against
sexually transmitted diseases. The Filipino
men reported less condom use and less
breakage prior to the study than did the
other men. The Dominican Republic had the
highest proportion of men (27%) who had
used more than 100 condoms and the high-
est proportion (25%) for whom more than
six condoms had failed prior to the study.

All enrolled participants completed the
admission and follow-up interviews. In
Mexico, the Philippines, and the Dominican
Republic, 88%, 98%, and 58% of the men,
respectively, used all 5 study condoms.
Total breakage rates ranged from 0.8% in
the Philippines to 4.7% in the Dominican
Republic (Table 2) . Clinical slippage rates
ranged from 0.8% in the Dominican Repub-
lic to 1.9% in Mexico. Total failure rates
ranged from 2.0% in the Philippines to
5.5% in the Dominican Republic.

At all 3 sites, the men who had experi-
enced condom failure during the 12-month
period before the study reported failure
about twice as often as those men who had
not experienced condom failure during the
12 months prior to the study (Table 3). This
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TABLE 1-Characteristics of Male Condom Users Recruited at Family Planning
Clinics In Durango, Mexico; Manila, Philippines; and Santo
Domingo, Dominican Republic, 1994

Mexico Philippines Dominican Republic
(n = 130) (n = 130) (n = 126)

Median age, y (range) 29 (18-53) 33 (18-64) 25 (18-58)
Median education, y (range) 13 (3-13+) 12 (2-13+) 11 (0-13+)
Relationship status, %

Nonstable 25 15 48
Stable 75 85 52

Purpose of Condom Use, %a
Family planning only 48 60 19a
Protection from disease only 8 10 64
Family planning and disease protection 43 29 15

No. condoms used (lifetime)
1-25 32 49 31
26-100 46 33 42
>100 22 18 27

No. condoms that broke or slipped off (lifetime)b
None 50 52 42
1-3 23 34 23
4-6 12 9 10
>6 15 5 25

Note. Percentage may not add to 100 owing to rounding.
aTwo responses missing in the Dominican Republic.
bCondoms that reportedly broke and slipped off were counted only as breakage.

TABLE 2-Condom Failure among Study Participants in Mexico, the
Philippines, and the Dominican Republic

Mexico Philippines Dominican Republic

Total no. condoms supplied 650 650 630
Total no. condoms opened 630 648 532
Total failure, %a 4.0 2.0 5.5
Clinical failure, %b 3.0 2.0 2.3
Total breakage, %C 2.1 0.8 4.7
Clinical breakage, %d 1.1 0.8 1.6
Clinical slippage, %e 1.9 1.2 0.8

pattern is consistent for the alternative ref-
erence periods based on lifetime and 6-
month condom failure.

Participants reported many potentially
adverse behaviors during condom use

(Table 4). Varying by country, 10% to 39%
of the condom packages were opened with
teeth, scissors, knives, or pencils. In the
Philippines, 20% of the condoms were

reportedly unrolled before being donned
and 7% were filled with air or water before
use. In the Dominican Republic, 4% of the
condoms were initially donned inside out.
Use of additional lubrication or removal of
lubrication (e.g., for "dry sex") was

reported infrequently. Because of the infre-

quent use of additional lubrication, no

meaningful subanalysis could be per-

formed on the basis of use of oil-based vs
non-oil-based lubricants. In the Dominican
Republic, 8% of the condoms were used
during intercourse that reportedly lasted for
at least 20 minutes, 41% of the condoms
were used during particularly intense inter-
course, and with 56% of the condoms with-
drawal took place after loss of erection. In
the Philippines, 44% of the condoms were
reportedly not held during withdrawal.
Fewer than 1% of the condoms were
reused for more than 1 act of coitus.

Analysis of condom failure by the
number of adverse behaviors reported per
participant is based on 10 selected behav-
iors: opening condom packages with meth-
ods other than fingers; unrolling condoms
before donning; filling condoms with air or
water; donning condoms inside out; using
additional lubrication; removing lubrication
before or during use; using condoms during
particularly intense or lengthy coitus; losing
erection before withdrawal; not holding on
to the base of the condom during with-
drawal; and reusing condoms (Table 5).
The proportion of condoms that failed
increases significantly with the number of
these behaviors reported (exact P < .01,
Binomial Trend Test stratified by country).
For example, the condom failure rate was
less than 3% among the group of men who
reported none of these behaviors, while it
was almost 10% among the group that
reported from 4 to 7 behaviors.

Bivariate analysis of the combined
sample (with the condom as the unit of
observation) suggests that some behaviors
are related to breakage or slippage (1-tailed
Cochran-Mantel-Haenszel analysis strati-
fied by country, data not shown). Both
using methods other than fingers to open
the condom packages and unrolling the
condoms before putting them on were
associated with breakage (P = .02 and
P =.01, respectively). Unrolling condoms
before putting them on, having intercourse
for more than 20 minutes, and having espe-
cially intense intercourse were all associ-
ated with slippage (P= .03, P= .01,
and P = .01, respectively). In the Philip-
pines, loss of erection before withdrawal
was associated with slippage (P < .01),
while in Mexico and the Dominican
Republic the association was not signifi-
cant (P = .81 and P = .78, respectively).

Potential correlates of condom break-
age and slippage were also examined
through multivariable regression analysis
(with the individual as the unit of observa-
tion), controlling for past failure (to see
whether specific behaviors contributed to

the predictive strength of the model beyond
knowledge of past failure). When variables
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aTotal failure is the sum of total breakage and clinical slippage.
bClinical failure is the sum of clinical breakage and clinical slippage.
'Total breakage is defined as the number of condoms that reportedly broke at any time
between opening the package and removing the condom from the penis, divided by the
total number of condoms that were opened.

dClinical breakage excludes (from numerator and denominator) condoms that broke before
intercourse.

"Clinical slippage is defined as the condom's slipping all the way off the penis during
intercourse or withdrawal, and is the number of condoms that completely slipped off
divided by the number of condoms that were used for intercourse. Condoms that
reportedly broke and slipped off do not count toward slippage.
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that were significant during bivariate analy-
sis were evaluated simultaneously, combi-
nations of these behaviors did not add to
the ability to predict breakage or slippage,
nor did the past-failure variable lose its
significance.

Analysis of participant characteristics
relative to condom failure included the
number of condoms used during the partici-
pant's lifetime, age, education, and relation-

ship status. Lower education level was

found to be associated with prospective
condom failure (P < .01, linear regression
model, controlling for country). Lower edu-
cation was also associated with condom
failure during the year prior to the study in
Mexico (P < .01, 1-tailed Fisher's Exact
Test) and in combined data (P < .01,
Cochran-Mantel-Haenszel statistic control-
ling for country).

Discussion

Factors Associated with Condom
Failure

This study suggests that basic informa-
tion concerning past condom failure can

accurately identify condom users at
increased risk of future condom failure.
Those groups of men identified as being at
increased risk of failure reported failure
approximately twice as frequently during
the study as the corresponding low-risk
groups.

The data also suggest a strong link
between reported behaviors and condom
failure. Trend analysis shows that condom
failure increased significantly with the num-
ber of adverse condom behaviors reported
per participant. Bivariate analysis of these
same associations should be interpreted
with caution. The potential for recall bias is
significant, particularly for measures such
as intensity or length of intercourse. More-
over, bivariate analysis ignores possible
confounding and interaction between the
different behaviors.

Multivariable analysis did not identify
specific behaviors associated with condom
failure, perhaps owing to two limitations in
particular. First, the outcomes of interest
were rare; fewer than 4% of the condoms
tested failed. Second, condom-specific data
were collected only for condoms that failed.
Inferences on how condoms were used
were drawn from responses concerning all
condoms each participant used. From the
information provided when condoms broke
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TABLE 3-Total Condom Failure during Study by Past Condom Failure among Study Participants in Mexico, the Philippines,
and the Dominican Republic

Condom Failure during Study
Mexico Philippines Dominican Republic

(n = 130)a (n = 130)a (n =126)
Past Condom Failure No. Used % Failed No. Used % Failed No. Used % Failed PC

Ever
Yes 318 5.0 314 2.2 316 7.6
No 312 2.9 334 1.8 216 2.3 .03

In past 12 mo
Yes 156 7.1 190 3.7 281 7.1
No 474 3.0 458 1.3 251 3.6 .01

In past 6 mod
Yes 88 9.1 40 2.5 194 9.3
No 451 2.7 513 2.1 298 3.0 .02

aCondom failure during the participant's lifetime was used for the purpose of recruitment.
bCondom failure during the past 12 months was used for the purpose of recruitment.
cWilcoxon Rank Sum Test, 1-tailed exact, stratified by country and number of condoms used.
dMen who did not use any condoms during the 6 months prior to the study are excluded from this analysis.

TABLE 4-Prevalence of Behaviors That May Increase the Risk of Condom
Failure among Study Participants in Mexico, the Philippines, and
the Dominican Republic

Mexico Philippines Dominican Republic

No. condoms opened 630 648 532
% Reporting Behavior Per Condom

Putting condom on
Not opening with fingers 1 1 10 39
Unrolling before donninga 7 20 12
Filling condom with air or watera 2 7 2
Donning inside outa 2 1 4

Lubricationa
Adding lubrication 3 1 1
Removing lubrication <1 ... 3

Intercourseb
Lasting more than 20 min 2 4 8
Especially intense 12 1 1 41

Withdrawalb
Losing erection before 33 15 56
Not holding condom during 42 44 38

Reusec <1 <1

aExcluding condoms that broke when package was being opened.
bExcluding condoms that broke when package was being opened or while being put on.
CExcluding condoms that broke.

February 1998, Vol. 88, No. 2
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and from the information on the number of
times specific risk behaviors occurred, the
number of times that each risk behavior
occurred when condoms did not break can

be deduced; however, the joint distribution
cannot. Thus, bivariate but not multivariate
analyses can be based on condoms as the
unit of analysis. Future research should col-
lect detailed data on each condom used,
regardless ofwhether failure occurred.

Future research would also benefit from
increasing the probability of cases ofcondom
failure, for example by oversampling (to a

greater extent than in this study) condom
users who have experienced condom failure
in the past. In the present study, owing to
inconsistent recruitment procedures, the
Dominican Republic had the largest propor-

tion of men who had experienced condom
failure prior to the study. Where appropriate,
analyses were stratified by country; thus this
inconsistency was controlled. Nevertheless, it
is interesting to note that prospective condom
failure and adverse behaviors were generally
most prevalent among the men from the
Dominican Republic.

In addition to potential causes of con-

dom failure evaluated in this study, some

researchers have analyzed penis size, sexual
positions, dry sex, anal intercourse, and other
variables that may contribute to condom fail-
ure.9-15,19,29 Nevertheless, few behaviors or

user characteristics consistently cause con-

dom failure, and they can be difficult to
measure accurately. Data from this study
suggest that engaging in multiple adverse
behaviors is more strongly associated with
failure than is any one adverse behavior in
particular. Moreover, engaging in multiple
adverse behaviors may be associated with
unexamined factors that may contribute to
condom failure (for example, handling or

storage ofcondoms prior to use).
Because condom failure was rare, the

number of terms in the multivariate analysis
was limited. Thus, we did not evaluate the
combined effect of behaviors and character-
istics. Nevertheless, condom failure was

clearly higher among condom users with

less education, a finding similar to the find-
ings of other research.712 This association
suggests a need to simplify condom instruc-
tions or to take other steps to ensure that
condom users understand how to use con-

doms correctly.

Prevalence ofBehaviors

If future research does provide suffi-
cient reason to try to rank causes of condom
failure, two factors should be kept in mind:
how strongly a specific behavior seems to
be related to breakage and slippage, and the
prevalence of the behavior. If a given
behavior is likely to result in condom fail-
ure but almost never occurs, it should have
a minor impact on failure rates. Conversely,
if a behavior is only mildly associated with
failure but commonly occurs, efforts to curb
the behavior may have a significant impact
on overall condom failure.

In the present study, many men

reported opening condom packages with
teeth, knives, scissors, and pencils, prac-

tices associated with breakage. If breakage
that occurs during opening of the package is
not discovered prior to intercourse, or if
another condom is not available, protection
against pregnancy and disease will be com-

promised. Consistent with recent findings,30
many men also reported losing their erec-

tion before withdrawal or not holding the
base of the condom during withdrawal,
both ofwhich contribute to slippage.

In contrast, few men indicated that
they used additional lubrication and even

fewer reported reusing condoms. Some
research suggests that use of additional
lubricants (oil-based and non-oil-based)
may lead to increased slippage and that use

of oil-based lubricants may be associated
with breakage.23,24'3' Nevertheless, use of
additional lubricants is uncommon in some
populations. Condom reuse was infrequent,
perhaps owing to a short study period and
easy access to additional condoms.

More generally, caution should be used
when interpreting the findings of this study,

because men who experienced condom fail-
ure prior to the study were oversampled to
test the primary study hypothesis. Thus,
recruitment was not designed to provide a

representative sample of condom users for
the other analyses.

Conclusions

As is true of other methods that depend
heavily on user compliance, the effective-
ness of condoms decreases significantly as

imperfect use increases. Moreover, condom
breakage and slippage may fuel inconsis-
tent or discontinued use. Given the central
role that condoms must play in protecting
against pregnancy and sexually transmitted
diseases, family planning providers should
help clients maximize condom effective-
ness. The results of this study suggest that
baseline information collected on history of
condom failure is a good predictor of future
failure. They also suggest that engaging in
multiple adverse behaviors during condom
use is linked with failure. Keys to reducing
failure may include identifying condom
recipients at increased risk of condom fail-
ure and discouraging behaviors associated
with condom failure. Further research is
needed to determine whether condom fail-
ure can be reduced through targeted inter-
ventions among condom acceptors at
increased risk of failure.
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TABLE 5-Condom Failure by Number of Behaviors That May Increase the Risk of Failure Reported by Study Participants in
Mexico, the Philippines and the Dominican Republic

No. Risk Behaviors Reported

0 1 2 3 4-7 Total

% Failed 2.7 1.7 4.0 4.0 9.8 3.7
(95% Cl) (1.4, 4.9) (0.7, 3.2) (2.4, 6.1) (1.9, 7.2) (6.0,14.9) (2.9, 4.7)
No. condoms used 401 482 481 252 194 1810

Note. Cl = confidence interval. Binomial Trend Test, exact P < .01, stratified by country, includes only men who tested 5 condoms (n = 1580
condoms used by 316 men).
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