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findings concerning all forms of contraception. Clinicians involved in reproductive
health care need to understand issues related to the use of progestin-only emergency
contraceptive pills. In addition, they need to be familiar with the latest data on depot
medroxyprogesterone acetate (DMPA) and bone density loss, as well as new research 
on vasectomy and cardiovascular risk. They also need to be aware of efficacy and accept-
ability differences between polyurethane and latex condoms. 

Goal: The broad mission of the Editorial Board for The Contraception Report is to develop
patient education and professional communication materials that address the benefits
and risks of contraceptives, as well as other reproductive health-related issues, in a 
scientifically balanced manner.

Educational Objectives: After reading this monograph, participants will be able to:

(1) identify the proportion of pregnancies prevented by progestin-only emergency 
contraceptive pills;

(2) state the most common side effect of progestin-only emergency contraceptive pills,
according to a 1998 World Health Organization study;

(3) identify the proportion of a woman’s bone mass that accrues during the first several
years after menarche; 
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Dear Colleague:

The US Food and Drug Administration recently approved a second emergency contraceptive
product — two 0.75 mg levonorgestrel tablets to be taken 12 hours apart. In this issue of 
The Contraception Report, we review the method and highlight several resources that can help 
clinicians incorporate emergency contraception into their practices.

We also review recent data on depot medroxyprogesterone acetate and bone density loss. 
This issue is particularly important for young adolescents who have not yet reached peak bone
mass. A separate article examines the latest evidence on vasectomy and cardiovascular disease;
data show no increased risk, even 15 or more years after the procedure. Finally, we highlight
results of the first randomized, controlled trial comparing polyurethane and latex condoms. 
The Patient Update answers some of the common questions your patients may have about 
oral contraceptives.

We hope you find this information useful and welcome your feedback.

Sincerely yours,

David A. Grimes, MD
Executive Editor

The
CONTRACEPTION

Report



SUMMARY
Depot medroxyprogesterone

acetate (DMPA) use decreases 
ovarian estradiol production. The
resulting hypoestrogenic state has led
to questions regarding osteoporosis
risk. Small cross-sectional studies 
of bone density loss among DMPA
users have yielded conflicting results.
Limited prospective data indicate
that adolescent DMPA users may
experience adverse effects on bone
mineralization during this formative
period. Whether bone loss attributed
to DMPA use is reversible after 
discontinuation is unclear.

Introduction
Depot medroxyprogesterone

acetate, an injectable progestin, is a
safe and highly effective contracep-
tive. DMPA suppresses ovulation by
inhibiting pituitary gonadotropin.
With continued use, ovarian estra-
diol production decreases and 
the majority of women become
amenorrheic.

The relative hypoestrogenic state
among DMPA users (estradiol levels
are comparable to the follicular
phase of the menstrual cycle) has led
to questions regarding osteoporosis
risk. Estrogen deficiency may cause
osteoporosis in postmenopausal
women. Whether reduced levels of
serum estradiol cause bone density
loss among DMPA users remains 
controversial, however; study results
are conflicting and most contain 
very few subjects (Table 1).1-6

Early Research
A 1991 cross-sectional study first

drew attention to the issue of DMPA
and bone loss. Investigators measured
bone mineral density at the lumbar
spine and femoral neck in 30 DMPA
users, 30 premenopausal controls, and
30 postmenopausal controls. DMPA
users had significantly lower bone
density than premenopausal controls
at both sites — an average difference
of 8% (95% confidence interval [CI],
2% to 13%) in the lumbar spine 
and 7% (95% CI, 1% to 12%) in the
femoral neck. Bone density in DMPA
users was greater than that observed
in the postmenopausal women, how-
ever. No relationship was found
between bone density and duration of
DMPA use. Study authors concluded
that DMPA use may have an adverse
effect on bone density, potentially 
increasing the risk of osteoporosis.1

4 The Contraception Report • Volume 10, No. 5, November 1999

DMPA and Bone Density Loss: An Update

Table 1

Studies of DMPA Use and Bone Density  

Author, Year Setting Study Type Population Results

Cundy, et al, 19911 New Zealand Cross-sectional 30 adults; 5-20 years’ DMPA use Adverse effect: Bone density 
(median =10 years) significantly lower in DMPA users

Cromer, et al, 19965 United States Prospective 15 adolescents; 1 and 2 years’ Adverse effect: After 1 and 2 
cohort DMPA use years, bone density in DMPA users 

decreased 1.5% and 3.1%, respec-
tively; bone density in controls 
increased 2.9% and 9.5% 

Taneepanichskul, Thailand Cross-sectional 50 adults; 3-14 years’ DMPA use No effect: No significant differences
et al, 19972 (median =5 years) in bone density between DMPA 

users and controls

Gbolade, et al, United Kingdom Cross-sectional 185 adults; 1-15 years’ DMPA use No effect: Bone density not signif-
19983 (median =5 years) icantly lower in DMPA users 

Schwingl, et al, United States Prospective 14 adolescents Adverse effect: Bone density 10%
19996 cohort lower in DMPA users than in controls;

negative impact more pronounced in
users who had begun DMPA <3 years
after menarche

Tang, et al, 19994 Hong Kong Cross-sectional 67 adults; 5-15 years’ DMPA use Adverse effect: Bone density signif-
(median =6 years) icantly lower in DMPA users; differ-

ence in lumbar vertebra bone density
was more pronounced with age  



concluded that DMPA use does not
produce a clinically important
adverse effect on bone density.3

A recent, but smaller, comparative
study of bone loss and DMPA contra-
dicts these findings. Investigators
examined bone density in 67 DMPA
users and 218 women who had not
used any steroidal hormones. The
proportion of cigarette smokers was
identical between the two groups
and minimal (less than 2%),
eliminating the potential for
confounding by smoking. DMPA
users had significantly (p<0.001)
lower bone mineral density at all
four sites measured — the lumbar
vertebra (L2-4), femoral neck,
trochanter, and Ward’s triangle of
the femur (Figure 1). The difference
in bone density appeared to be more
pronounced with age, although this
finding was statistically significant
only for measurements of the lumbar
vertebra. Given the study’s cross-
sectional design, no definitive 
conclusions can be drawn regarding
bone loss and age or duration of
DMPA use.4

Studies of Adolescents
A potential link between DMPA

use and loss of bone density raises
special concerns in adolescents. Half
of a woman’s bone mass accrues dur-
ing puberty and the first several years
after menarche. In a 1991 study of
207 adolescents, investigators report-
ed a marked acceleration in bone
mass gain among females aged 11 
to 14 years; little additional bone
mass accrued after age 15 years.7 The
long-term consequences of slowing
or reversing bone mass acquisition
during early adolescence could be
greater than in adult women who
have reached their peak bone mass.8
Peak bone mass is attained in the
early to mid-20s. 

Few studies have examined bone
density among adolescent DMPA
users. None of the studies previously
discussed included women under 
18 years of age. A small prospective
study published in 1996 examined
bone density in 15 adolescent DMPA
users (median age, 14 years). Investi-
gators determined baseline and
1-year lumbar vertebral bone 
density in adolescents using DMPA,
combined oral contraceptives (OCs),
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Many have urged cautious inter-
pretation of the 1991 data, citing
methodological problems. First, only
cross-sectional data were obtained; no
data were available on bone mineral
densities before the use of DMPA. 
Because bone densities vary greatly
among individuals, in order to evalu-
ate their data, investigators need to
make a baseline assessment of each
woman’s bone density and follow the
women over time. Second, cigarette
smoking — a known risk factor for 
osteopenia — may have confounded
the results; more of the DMPA users
were smokers.

Recent Data
Subsequent studies have failed 

to settle the issue of DMPA use and
bone density. In 1997, investigators
published results of a comparative
study of 50 DMPA users in Thailand.
Women who had used DMPA for 
at least 3 years were compared with 
50 users of nonhormonal intrauterine
devices. Despite significant differ-
ences in serum estradiol levels, bone
mineral density at the nondominant
distal and ultradistal forearm did 
not differ significantly between the
two groups. Investigators concluded
that DMPA use should not have 
any adverse effect on bone density.2
However, data were not gathered 
on lumbar spine or hip bone density
— areas of greatest concern for 
osteoporosis.

A larger, 1998 study in the United
Kingdom yielded similar results.
Investigators assessed bone mineral
density at the femoral neck and lum-
bar spine in 185 DMPA users and
compared measurements against 
age-matched normal values. Mean
femoral neck bone density in DMPA
users did not differ significantly from
the normal population mean. A small,
but statistically significant (p<0.001),
difference was evident in lumbar
spine measurements between the two
groups (DMPA users were 3% lower).
Investigators reported a weak correla-
tion between degree of bone loss and
duration of use, but without statistical
significance. The study authors

Figure 1

Mean Bone Mineral Density among DMPA Adult Users 
and Controls, by Site
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levonorgestrel subdermal implants,
and controls receiving no hormonal
treatment. Two-year measurements
were taken in a subset of DMPA users,
implant users, and controls (2-year
data not available for OC users due 
to method discontinuation).5

After 1 year of use, bone density
decreased in DMPA users and
increased in the other three groups
(Figure 2). DMPA users experienced a
1.5% decrease in mean bone density,
a significant (p<0.02) difference 
compared with the control group’s
2.9% increase. The difference in bone
density widened with duration of
use; after 2 years, DMPA users had 
a 3% loss of bone density versus a
10% increase in controls (p<0.001).
Mean bone density in users of oral
contraceptives and implants did not
differ significantly from the control
group.5

“Bone density loss may be a much
bigger issue with adolescents than
with adults,” says Barbara Cromer,
MD, the study’s lead author. “The
losses are relatively larger compared
with adults; if you’re losing a little
when you should be gaining a lot,
it’s a bigger concern. We don’t 
know, yet, whether adolescents 
will recover the lost bone once they
stop using DMPA.”

Recent research supports the 
findings of Dr. Cromer and her
colleagues. At a 1999 meeting of the
North American Society for Pediatric
and Adolescent Gynecology, Pamela
Schwingl, PhD, presented results of 
a prospective, controlled study of 
14 adolescent DMPA users (median
age, 17 years).6 Dr. Schwingl and her
colleagues measured lumbar spine
and femoral neck bone density at
baseline and after 12 to 18 months in
the DMPA users and 15 controls. Al-
though bone density at the femoral
neck did not differ significantly,
mean spinal bone density was 10%
lower in DMPA users vs controls.6

The degree of bone density loss
was correlated with DMPA initiation
in relation to menarche. Five DMPA
users in Dr. Schwingl’s study had
begun the method within 3 years of

menarche. The negative impact on
bone density was greater in these
teens than in the DMPA users who
had begun the method later in
adolescence.6

Recommendations for Teens
Some clinicians believe that, in

younger adolescents, the potential
for lack of normal increase in bone
density or even bone loss warrants
cautious use of DMPA. S. Jean Emans,
MD, Associate Editor of The Contra-
ception Report, avoids the use of
DMPA in adolescents under 15 years
of age or within 3 years of menarche,
if other options for contraception or
menstrual hygiene management are
available. “Because the majority of
bone mass is accrued between ages
11 and 15, the greatest and potential-
ly permanent impact could occur
with DMPA use at that point,” she
notes. “Until we know more, I would
not use DMPA as a first choice in this
age group. More studies of adoles-
cents are urgently needed and are

under way. We also need to know that
any changes are reversible. Our expe-
rience with girls with hypoestrogenic
amenorrhea from eating disorders has
shown that losses are only partially
reversible. Newer injectables with
combined estrogen and progestin
offer another option that may have
less impact on bone density.” On the
other hand, very young teens may be
less able to successfully use OCs and,
thus, be at greater risk of pregnancy.
The benefits and risks of DMPA must
be weighed carefully among these
adolescents. 

Dr. Cromer believes caution may
be warranted with certain younger
adolescents. “If I had an adolescent
patient, younger than age 16, who 
had multiple risk factors — thin, 
Caucasian ethnicity, sedentary, poor
calcium intake — and I thought she
was going to be using DMPA for a
long time, I would discuss with her
the risks and benefits of using another
method, such as implants or oral 
contraceptives,” she says. “However,
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Figure 2

Change in Lumbar Vertebral Bone Density among Adolescent 
Users of DMPA, Combined OCs, and Subdermal Implants, 

by Duration of Use
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loss are much more active in adoles-
cence; rapid repair can be expected.
For example, rapid repair occurs after
immobilization in young people and
after weightlessness. Furthermore,
diet is crucial. A study showed that
giving adolescents 500 mg/day 
of calcium supplements (as citrate)
produced an astounding further
increase in bone mineral deposition
of 1.3% per year.9 So, I think we 
really need to balance the risks and
benefits for young women who are
considering using DMPA.” Clinicians
may wish to advise young women to
increase calcium in their diet or to
take supplements.

Conclusion
The relationship between DMPA

use and bone density loss remains
uncertain. Results from small cross-

sectional studies are conflicting. 
Data from larger and longer-term
prospective studies are necessary 
before definitive conclusions are pos-
sible. Another important question 
is whether bone loss attributed to
DMPA use is reversible after the con-
traceptive method is discontinued
and how long it may take. Limited
data indicate this may be the case 
in adult users10; additional studies,
especially in adolescents, are needed.
New injectable contraceptives that
combine estrogen and progestin are
an option that may have less impact
on bone density. At present, suffi-
cient data do not exist to warrant 
a change in DMPA prescribing. In
general, counseling should include 
a balanced review of the risks and
benefits of a contraceptive method
for each individual patient.
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if you have an older adolescent who
isn’t thin and is somewhat active, and
you do some nutritional counseling, 
I think you can use DMPA. All things
considered, it really is a very safe and
effective method. If the teen stays on
it for 3 or more years, you might want
to get a bone density measurement at
3 to 5 years and see where she stands.”

Others note that the benefits
among young adolescents probably
outweigh the risk of future osteoporo-
sis. Joseph Goldzieher, MD, Associate
Editor of The Contraception Report, 
explains, “Estrogen levels in DMPA
users tend to be in the follicular-phase
level, which is much more than in
young amenorrheic athletes who 
do tend to osteopenia. In addition,
pregnancy (as in the event of contra-
ceptive failure) causes a tremendous
drain on bone mineral. Bone gain and

(4) describe the evidence against any adverse effect of vasectomy
on long-term cardiovascular disease risk among participants
in the US Physicians’ Health Study; and

(5) state the difference in breakage rates between polyurethane
and latex condoms in a 1999 study by Frezieres et al.

Educational Method: The information is presented in a mono-
graph, and the reader’s knowledge is tested by the continuing
medical education (CME) quiz. It will take the participant
approximately 60 minutes to complete this lesson and quiz.

Evaluation: A course evaluation form will provide participants
with the opportunity to review the content of the monograph, 
to identify future educational needs, and to comment on any
perceived commercial or promotional bias in the presentation.

Evaluation Instrument: The 10-question, multiple-choice CME
quiz is used as the evaluation instrument.

Intended or Target Audience: This monograph is intended for
obstetricians and gynecologists, family physicians, pediatricians,

adolescent medicine specialists, nurse practitioners, nurse
midwives, and others involved in reproductive health care.

CME Information: This activity has been planned and
implemented in accordance with the Essentials and Standards 
of the Accreditation Council for Continuing Medical Education
(ACCME) through the joint sponsorship of the Dannemiller
Memorial Educational Foundation and Emron. The Dannemiller
Memorial Educational Foundation is accredited by the ACCME 
to provide continuing medical education for physicians.
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this educational activity for up to 1 hour in Category 1 credit 
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should claim only those hours of credit that he/she actually
spent in the educational activity.
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“Bone density loss may be a much bigger issue
with adolescents than with adults. The losses
are relatively larger compared with adults; 
if you’re losing a little when you should be
gaining a lot, it’s a bigger concern.”

— Barbara Cromer, MD



SUMMARY
The US Food and Drug Adminis-

tration recently approved a prog-
estin-only emergency contraceptive
pill. The product contains two tablets
of 0.75 mg levonorgestrel to be taken
12 hours apart. Therapy should
begin within 72 hours of unprotected
intercourse. The availability of two
specially packaged emergency con-
traceptive products in the US may
help raise awareness and use of
emergency contraception.

Introduction
On July 28, 1999, the US Food and

Drug Administration (FDA) approved
the first progestin-only emergency
contraceptive pill to be available in
this country. The product, Plan B™

(Women’s Capital Corp. [WCC],
Bellevue, WA), contains two tablets
of 0.75 mg levonorgestrel (Figure 1).
It is intended for use within 72 hours
of unprotected intercourse in 
women who do not want to become
pregnant.  

Plan B is the second emergency
contraceptive product to receive
FDA-approved labeling. In September
1998, the agency approved the 
PREVEN™ Emergency Contraceptive
Kit (Gynétics, Inc., Belle Mead, NJ).
Preven packages the Yuzpe hormonal
regimen (four tablets containing
ethinyl estradiol 0.05 mg and lev-
onorgestrel 0.25 mg) with a home
pregnancy test kit. 

The Plan B formulation has been
used in other countries for 2 decades.
Initial availability of Plan B in the
United States has been limited. The
product currently is available by 
prescription through nonprofit insti-
tutions and clinics, such as Planned
Parenthood, and clinicians registered
with the Emergency Contraception
Hotline, 1-888-NOT-2-LATE, and the
Emergency Contraception Web site,

http://www.not-2-late.org (http://
opr.princeton.edu/ec/). The product
should be more widely available by
the end of 1999, with a retail price 
of about $15. 

Dosage and Efficacy
Emergency contraception should

be used if a woman has had recent
unprotected intercourse or sexual 
assault or she suspects contraceptive
failure (eg, condom breakage). The
progestin-only method consists of
two pills, the first of which should be
taken as soon as possible after unpro-
tected intercourse (no more than 72
hours afterward). The second pill is
taken 12 hours after the first dose.

Progestin-only emergency contra-
ception is believed to work by delaying
ovulation or preventing fertilization.
In addition, it may inhibit implanta-
tion by altering the endometrium.1
On average, the progestin-only
method prevents about 85% of preg-
nancies that would have occurred
without treatment.2 In a randomized,
controlled trial by the World Health
Organization (WHO), progestin-only
emergency contraception was signifi-
cantly more effective at preventing
pregnancy than the Yuzpe regimen,
which prevents about 57% of
pregnancies (relative risk [RR] of

pregnancy=0.4; 95% CI, 0.2-0.7).2
(The WHO trial was conducted in 
21 centers worldwide, including the
University of Pittsburgh, where The
Contraception Report Associate Editor
Mitchell Creinin, MD, headed the
study.) For both methods, efficacy
decreased with increased time
between intercourse and administra-
tion.3 Emergency contraception is
not effective if a woman is already
pregnant, as it cannot terminate an
existing pregnancy.

Side Effects
The most common side effect of

progestin-only emergency contracep-
tion is nausea. About 23% of women
using the progestin-only method 
report nausea, compared with 51%
using the Yuzpe regimen.2 The inci-
dence of vomiting is one-third that
among users of the Yuzpe method
(6% vs 19%). Other complaints with
the progestin-only approach are simi-
lar to the Yuzpe method and include
abdominal pain (18%), fatigue (17%),
headache (17%), heavier (14%) or
lighter (13%) menstrual bleeding,
dizziness (11%), and breast
tenderness (11%).2

According to WHO, pregnancy is
the only absolute contraindication 
to emergency contraceptive pills.4
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FDA Approves Progestin-Only Emergency Contraception

First dose: Take one tablet within 72
hours of unprotected intercourse.

Second dose: Take remaining tablet
12 hours after first dose.

Plan B (levonorgestrel 0.75 mg)

Figure 1

Plan B Emergency Contraceptive Pills

Source: Adapted from Women’s Capital Corp.



No data suggest that progestin-only
emergency contraceptive pills are 
teratogenic. Studies of women 
who have inadvertantly taken
levonorgestrel-containing oral
contraceptives in early gestation 
indicate that the progestin does not
harm the developing pregnancy.5
Plan B packaging also lists undiag-
nosed abnormal genital bleeding 
or hypersensitivity to any product
component as contraindications. 

Raising Awareness and Access 
Despite the availability of two

FDA-approved emergency contracep-
tive pills, patients are often unaware
that emergency contraception exists.
According to a 1997 telephone survey
of 754 health care providers by the
Kaiser Family Foundation, many 
clinicians only discuss emergency
contraception when a patient takes
the initiative to seek treatment,
rather than talking about it as part 
of routine contraceptive counseling.6
A companion survey of 1,000 women
and 300 men aged 18 to 44 years
found that many patients remain 
unaware or misinformed about emer-
gency contraception and, thus, may
not ask about it on their own. Once
informed, nearly half of all women
surveyed said they would consider
emergency contraception if faced
with the possibility of an unintended
pregnancy.7

Clinicians need to counsel all
reproductive-age women and men
about emergency contraception.
Knowledge of and access to emer-
gency contraception will only
increase if clinicians feel more 
comfortable about prescribing the
method and counsel their patients,
particularly teens and young women,
more consistently.8 Another option
to increase awareness is to suggest
that young women also let their
friends know about the method’s
availability.

Among women who have used
emergency contraception, satisfac-
tion is high.9,10 A published report
surveyed 235 women who used 
the Yuzpe regimen during a Kaiser

Permanente demonstration project.
More than 90% of the women report-
ed satisfaction with the method and
nearly all (97%) said they would rec-
ommend emergency contraceptive
pills to others. Only six participants

reported dissatisfaction; five of these
had become pregnant.10

Resources are available to help
clinicians increase awareness and in-
corporate emergency contraception
into their practices. In addition to
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Resources for Providers and Patients
The following resources provide useful information about emergency

contraception:

Emergency Contraception Hotline: 1-888-NOT-2-LATE (1-888-668-2528)
Established in February 1996 by the Reproductive Health Technologies

Project and the Office of Population Research at Princeton University, this
toll-free, automated, 24-hour telephone service provides information
about emergency contraception in English and Spanish. The service also
provides referrals to five health care providers in the caller’s geographic
area. Clinicians can join the hotline’s referral network by completing an 
online form (see below) or by contacting the Emergency Contraception
Hotline, 21 Prospect Ave., Princeton, NJ 08544.

Emergency Contraception Internet Site: http://www.not-2-late.org
(http://opr.princeton.edu/ec/)

Comprehensive information about emergency contraception — includ-
ing answers to commonly asked questions — is available in English and
Spanish on this Web site maintained by the Office of Population Research
at Princeton University. The site describes available options for emergency
contraception and provides photographs of each method. The site also 
includes a state-by-state directory of more than 2,000 US providers who
prescribe emergency contraception.

Emergency Contraception Resource Packet
A comprehensive information packet, Emergency Contraception:

Resources for Providers, is available to clinicians through Planned
Parenthood Federation of America (PPFA). Jointly sponsored by ACOG 
and ARHP and developed with support from the Henry J. Kaiser Family
Foundation, the packet includes the following materials: 

• Emergency Contraception: A Resource Manual for Providers

• “Facts about Emergency Contraception” (four-page fact sheet) 

• “Emergency Contraception: What You Need to Know” (adult patient brochure) 

• “Just Had Sex?” (teen patient brochure) 

• “ECP Instructions for Use” (insert) 

• “Just Had Sex?” (8" x 10" poster) 

• ACOG Practice Patterns, December 1996 (emergency contraception practice
guidelines)

To order the entire packet ($5.00 each) or bulk copies of individual
pieces, contact the PPFA Marketing Department at 810 Seventh Avenue,
New York, NY 10019 or call 1-800-669-0156.



the Emergency Contraception
Hotline and Web site, a recently de-
veloped resource packet can provide
clinicians with useful information
and awareness tools. Available
through Planned Parenthood for
$5.00, the packet includes a resource
manual for clinicians, a fact sheet,
brochures for adults and adolescents,
and a poster.

Because timing is of critical 
importance with emergency contra-
ception,3 clinicians should minimize
access barriers. Prescribing by tele-
phone is one way to improve timely
access. By asking the patient three
simple questions (see box), clinicians
can determine if an emergency 
contraception prescription is appro-

• Point out that emergency contra-
ception provides no protection
against (or treatment for) sexually
transmitted disease.  

• Stress that the method is for
“emergency” use only. Remind 
patients that regular use of a
primary contraceptive method
(with emergency contraceptive 
use only when needed) is more 
effective than using no primary
method followed by emergency
contraception use after unprotect-
ed intercourse.

• For women using some form of
birth control, remind the patient
to use ongoing contraception 
immediately because ovulation 
may be delayed and is not pre-
vented. For women not using
birth control, the “close call”
experience may be a good oppor-
tunity for clinicians to reinforce
the importance of using a reliable,
ongoing contraceptive method.

• Inform the patient that her period
may arrive a few days earlier or
later than normal. 

• Explain that emergency contra-
ception can fail. Suggest that the
patient return for a pregnancy test
(or that she administer a home
pregnancy test) if her period does
not resume within 3 weeks. 

• Encourage the patient to call if
any questions arise. 
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priate. If the response is “yes” to all
three questions, the clinician may
prescribe emergency contraception
over the telephone. If one or more
responses are negative, the patient
may need a pregnancy test before
emergency contraception can be 
prescribed.

Another approach is advance 
prescription. S. Jean Emans, MD, 
Associate Editor of The Contraception
Report, advocates this approach with
certain patients. “I routinely give all
adolescents a handout on emergency
contraception and an advance
prescription if they are using
condoms as their sole contraceptive
method,” she explains. “This
approach helps educate patients
about emergency contraception and,
if needed, helps ensure that therapy
is initiated as soon as possible after
unprotected intercourse.”

Results of a 1998 randomized con-
trolled trial in the United Kingdom
support advance prescription. In the
study, a group of 549 women self-
administering emergency contracep-
tion via advance prescription had
lower rates of unintended pregnancy 
than 522 controls who had to visit 
a clinician to obtain emergency 
contraceptive pills. Women with 
advance prescription were no more
likely to use emergency contracep-
tion repeatedly and their use of other
contraceptive methods was no differ-
ent from that of women in the
control group.11

Counseling Recommendations 
When a patient is in need of emer-

gency contraception, appropriate
counseling is an important part of
therapy. Clinicians should follow the
recommendations listed below:

• Ensure that the patient does not
want to become pregnant. 

• Describe how to use emergency
contraception correctly.

• Provide written instructions.

• Inform her of potential side effects
(eg, nausea, vomiting, cramping). 

Telephone Prescribing:
Three Questions to Ask
Important questions 
to ask a patient calling 
to request emergency 
contraception:

1. Have you had unprotected
sex or a problem with your
birth control (such as
condom breakage) during
the last 3 days? 

Date __________________________

2. Did your last menstrual 
period begin less than 
4 weeks ago?

Date __________________________

3. Was the timing and duration
of your last menstrual period
normal?

If the patient responds “yes” to
all three questions, a clinician
may prescribe emergency contra-
ception over the telephone.

Adapted from ACOG, Emergency Contracep-
tion: A Resource Manual for Providers, 1998.

�
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SUMMARY
Researchers recently published

results of the first randomized, 
controlled trial to compare the 
contraceptive efficacy and accept-
ability of polyurethane and latex 
condoms. Polyurethane and latex
condoms are similarly effective at 
preventing conception; 6-month 
typical-use pregnancy rates were
about 5% and 6%, respectively. 
However, clinical breakage and 
slippage rates were significantly 
higher with polyurethane condoms.
Polyurethane condoms also had 
a higher method-related discontin-
uation rate and a lower overall 
satisfaction rating. In general, latex
condoms may be a more prudent
choice; polyurethane condoms are 
an alternative in cases in which 
allergies or personal objections make
latex condoms unacceptable. 

Introduction
Used consistently and correctly,

the male latex condom can be 
an effective means of preventing
pregnancy and the transmission of
sexually transmitted diseases (STDs).
Latex condoms may not be appropri-
ate for all consumers, however; latex
allergies may occur in a substantial
percentage of the population. This
allergy has been found in 8% to 17%
of hospital employees.1 Allergies 
and comfort-related concerns have
caused some to seek condoms made
of alternative materials, including
polyurethane.

Laboratory testing has demon-
strated the potential benefits of
polyurethane. The material is inher-
ently stronger than latex and more
resistant to deterioration caused by
ozone and oil-based lubricants. As
with latex, laboratory data indicate
polyurethane may also be effective 
at preventing STD transmission.2 In
addition, because the polyurethane
is transparent, odorless, and thinner
than latex, some have theorized that
the material might lead to improved
condom acceptability and wider use.

Until recently, however, compara-
tive efficacy and acceptability data
were limited. Earlier this year, the 
results of the first randomized
controlled trial to compare the con-
traceptive efficacy and acceptability
of polyurethane and latex condoms
were published. The study evaluated
condom use in 805 monogamous,
heterosexual couples (401 using
polyurethane condoms; 404 using
latex). Participants provided detailed
reports on the first five uses, followed
by diary accounts over a 6-month 
period. The study population was
ethnically and economically diverse,
representing an accurate cross-section
of typical condom users.3

Pregnancy and Clinical Failure
Pregnancy rates during the study

period were similar for both groups.
Users of the polyurethane condom
experienced 17 pregnancies, while
latex condom users had 23 preg-
nancies. Researchers used life-table
analysis of calendar months of
condom use to compute 6-month
typical-use contraceptive failure
rates. After adjusting for use of emer-
gency contraception, study authors
reported typical-use failure rates of
4.8% for polyurethane and 6.3% for
latex. The difference was not statisti-
cally significant.3

Although pregnancy rates were
similar, clinical failure occurred
significantly more often with the
polyurethane condom. Study partici-
pants recorded detailed information
on clinical failure — defined as
breakage or slippage during inter-
course or withdrawal — during the
first five uses. Breakage rates during
this period were 4% for the polyure-
thane condom and 0.4% for the latex

Trial Compares Polyurethane and Latex Condoms

Figure 1
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condom; rates of slippage were 4.5%
and 1.2%, respectively (Figure 1). Thus,
couples using polyurethane condoms
were nine times more likely to experi-
ence breakage than those using latex
condoms (RR=9.4; 95% CI, 4.3-28.7).
The risk of slippage during intercourse
or withdrawal was nearly four times
greater for polyurethane than for latex
(RR=3.7; 95% CI, 2.2-6.7).3

Discontinuation and Acceptability
Users of the polyurethane condom

also had higher rates of method-
related discontinuation. Participants
in the polyurethane group were more
likely to drop out of the study for 
reasons related to breakage, slippage,
poor fit, and discomfort than were
users of latex condoms. The 6-month
life-table discontinuation rate for
polyurethane condom users was near-
ly 18% — two-thirds higher than for
couples using the latex condom 
(Figure 2).3

Measures of acceptability varied 
between the two condom types. 
The polyurethane condom was less
likely to cause transitory discomfort

(eg, irritation, itching, constriction)
than the latex condom. When asked
about sensitivity and odor, more male
study participants in the polyurethane
group rated their study condom fa-
vorably (against latex condoms used
previously) than did male participants
in the latex group (Figure 3). On the
other hand, polyurethane users were
more likely than latex users to rate
their assigned condom as less attrac-
tive or more difficult to don than
condoms used in the past.3

Lastly, when asked if they would
recommend the study condom to
others, male users in the latex group
were more likely to respond favorably.
Overall, 83% of latex users said they
would recommend their assigned
condom without reservation, com-
pared with 62% of polyurethane users
(Figure 3).3

Conclusion
The polyurethane and latex

condoms studied in this trial offered
similar protection against pregnancy.

However, the polyurethane condom
did not perform as well as latex with
regard to clinical failure, method
continuation, and overall acceptabil-
ity. The high incidence of breakage
and slippage with polyurethane 
condoms, especially with men 
using condoms for the first time, is
concerning. Latex condoms appear
superior; however, for couples with 
a latex allergy or sensitivity, the
polyurethane condom is an effective
contraceptive alternative.
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SUMMARY
Early animal studies raised 

concerns about the potential for
increased atherosclerosis risk among
men with vasectomy. Subsequent
human research found no increased
risk. A recent analysis of a large
cohort of US physicians supports
these findings; vasectomy did not
increase risk of myocardial infarction,
angina/revascularization, or stroke,
even 15 or more years after the 
procedure.

Introduction
Vasectomy is a common

contraceptive choice in the United
States and other developed nations.
A study conducted in 1995 showed
that nearly one in five white Ameri-
can men married to women of
childbearing age had undergone 
the procedure (Figure 1).1 About 
45 million to 50 million men have
chosen vasectomy worldwide.

Early reports linked vasectomy
with atherosclerosis in monkeys.2,3

Investigators theorized that immuno-
logical responses to sperm antigens
in men with vasectomy might
increase the risk of cardiovascular
disease. Subsequent studies4-8 of
vasectomy in humans failed to
support this hypothesis, however,
and a follow-up investigation of
cynomolgus macaque monkeys
found no significant link between 
vasectomy and atherosclerosis after
controlling for hyperresponsiveness
to dietary cholesterol.9 Nevertheless,
questions remained as to whether 
a latent effect might emerge many
years after the procedure. 

The Physicians’ Health Survey
A recently published study 

examined the potential long-term
cardiovascular consequences of
vasectomy.10 Using data from the US

Physicians’ Health Study, investiga-
tors looked at whether vasectomy
increased the risk of myocardial
infarction, angina pectoris, coronary
revascularization, or stroke after
more than 15 years. In this analysis,
the large, socioeconomically and 
educationally homogeneous study
population helped minimize poten-
tial confounding by educational and
economic variables.

The Physicians’ Health Study is a
randomized, controlled trial involving
more than 22,000 male physicians.
The initial goals were to examine
whether low-dose aspirin lowers 
cardiovascular disease risk and
whether beta-carotene decreases 
cancer and cardiovascular disease 
incidence. More than 4,500 partici-
pants in the study had undergone
vasectomy prior to randomization;
one-quarter of these procedures had
been performed 15 or more years
prior to data collection. The recent
analysis examined endpoints of fatal
and nonfatal cardiovascular disease

in subjects with and without vasec-
tomy. Investigators controlled for
coronary risk factors and aspirin and
beta-carotene treatment.10

Results
Vasectomy was not associated

with an increased risk of any of the
cardiovascular endpoints (Figure 2).
Compared with men without vasec-
tomy, the overall relative risk of
myocardial infarction among men
with vasectomy was 0.9 (95% CI, 
0.8-1.1). Risk estimates for fatal and
nonfatal myocardial infarction were
similar, although the total number of
fatal cases was small. Similarly, vasec-
tomy did not affect risk of angina
pectoris or coronary revascularization
or both (RR=1.0, 95% CI, 0.9-1.1).
Overall risk of stroke did not differ
between men with or without vasec-
tomy (RR=1.0, 95% CI, 0.8-1.2).10

Risk of cardiovascular disease
among men with vasectomy did not
change over time (Figure 3). Study
authors examined risk of coronary
disease at three time intervals: 5 to 9
years, 10 to 14 years, and 15 or more
years after vasectomy. Men in the
category of greatest duration (≥15
years) had no significant increase in
risk for total myocardial infarction
(RR=1.0; 95% CI, 0.7-1.3), angina/
revascularization (RR=1.1; 95% CI,
0.9-1.4), or total stroke (RR=1.2; 95%
CI, 0.9-1.6). Likewise, relative risks
did not differ significantly from
unity for any of the other duration
categories.10

This latest research confirms find-
ings from smaller controlled studies
with prolonged follow-up. A 1986
hospital-based, case-control study ex-
amined risk of myocardial infarction
in 150 men who had undergone 
vasectomy at least 10 years earlier
and 34 who underwent the procedure
at least 15 years before enrollment.
Compared with controls, relative
risks for men having had vasectomies

Vasectomy and Cardiovascular Disease: An Update

Figure 1
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in these two duration categories 
were 1.0 (95% CI, 0.8-1.3) and 1.1
(95% CI, 0.7-2.0), respectively.6

Likewise, large cohort studies 
also have found no increased risk 
of cardiovascular disease over time.

In 1984, a historical cohort study 
examined health risks in more than
10,000 men after vasectomy, about
2,300 of whom had undergone the
procedure 10 or more years earlier.4
Investigators found no increased risk

of myocardial infarction, angina, or
stroke. A 1992 retrospective cohort
analysis examined data on more than
14,000 sterilized husbands of women
in the Nurses’ Health Study. Vasec-
tomy was not associated with risk 
of mortality from cardiovascular dis-
ease, and time since vasectomy was
not consistently related to coronary
heart disease risk.8

Conclusion
Vasectomy does not appear to 

increase the risk of cardiovascular
disease, even 15 or more years after
the procedure. No evidence supports
the hypothesis that vasectomy causes
or accelerates atherogenesis or the
clinical manifestations of cardiovas-
cular disease.10
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Figure 3

Relative Risk of Cardiovascular Disease among 
Men with Vasectomy*, by Time Interval Since Vasectomy
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Figure 2

Relative Risk of Cardiovascular Events among 
Men with Vasectomy*
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CME Quiz Vol. 10, No. 5

The
CONTRACEPTION

Report

1. According to a 1998 study by the World Health 
Organization, progestin-only emergency contraceptive
pills prevent what proportion of pregnancies that
would have occurred without treatment 
a. 85%
b. 75%
c. 65%
d. 55%

2. According to a 1998 study by the World Health Organi-
zation, the most common side effect of progestin-only
emergency contraception is
a. abdominal pain
b. nausea
c. dizziness
d. breast tenderness 

3. What proportion of a woman’s bone mass accrues 
during the first several years after menarche
a. one-quarter
b. one-third
c. one-half
d. two-thirds

4. In a 1996 study by Cromer, et al, what was the average
change in bone density among adolescents after 2 years
of DMPA use
a. 10% increase
b. 3% increase
c. 3% decrease
d. 10% decrease

5. In 1995, about what proportion of white American
men married to women of childbearing age had 
undergone vasectomy
a. one-tenth
b. one-fifth
c. one-fourth
d. one-third

6. According to a 1999 analysis of data from the US Physi-
cians’ Health Study, men who underwent vasectomy
15 or more years earlier had
a. increased risk of myocardial infarction 
b. increased risk of angina pectoris
c. increased risk of stroke
d. no increased risk of cardiovascular disease

7. Each of the following is true for polyurethane, EXCEPT
a. it is prone to ozone deterioration
b. it can be used with oil-based lubricants 
c. it is thinner than latex
d. it helps prevent transmission of sexually transmitted

disease

8. In a 1999 randomized, controlled trial by Frezieres, 
et al, couples using polyurethane condoms were how
much more likely to experience breakage than those
using latex condoms
a. twice as likely
b. three times more likely
c. five times more likely
d. nine times more likely

9. In a 1999 randomized, controlled trial by Frezieres, 
et al, the 6-month, method-related discontinuation
rate for polyurethane condoms was 
a. 6%
b. 11%
c. 18%
d. 23%

10. Among male participants in the study by Frezieres, 
et al, polyurethane condoms were rated more favorably
than latex with regard to
a. sensitivity
b. attractiveness
c. ease of donning
d. overall satisfaction

Please mark your answers on the CME Quiz Answer Form.



4. Tang OS, Tang G, Yip P, et al. Long-term
depot medroxyprogesterone acetate and
bone mineral density. Contraception 1999;
59:25-29.

5. Cromer BA, Blair JM, Mahan JD, et al. A
prospective comparison of bone density 
in adolescent girls receiving depot medrox-
yprogesterone acetate (Depo-Provera),
levonorgestrel (Norplant), or oral contra-
ceptives. J Pediatr 1996;129:671-676.

6. Schwingl PJ, Visness CM, Weber T, et al.
Does depot-medroxyprogesterone acetate
reduce bone mineral density in adolescent
users? Results of a pilot study. Presented 
at the North American Society for Pediatric
and Adolescent Gynecology, New Orleans,
1999. Abstract.

7. Bonjour JP, Theintz G, Buchs B, et al. Criti-
cal years and stages of puberty for spinal
and femoral bone mass accumulation 
during adolescence. J Clin Endocrinol Metab
1991;73:555-563.

8. Matkovic V, Jelic T, Wardlaw GM, et al.
Timing of peak bone mass in Caucasian 
females and its implication for the preven-
tion of osteoporosis. J Clin Invest 1994;93:
799-808.

9. Lloyd T, Andon MB, Rollings N, et al. Cal-
cium supplementation and bone mineral
density in adolescent girls. JAMA 1993;270:
841-844. 

10. Cundy T, Cornish J, Evans MC, et al.
Recovery of bone density in women who
stop using medroxyprogesterone acetate.
BMJ 1994;308:247-248. 

4. World Health Organization. Improving 
Access to Quality Care in Family Planning:
Medical Eligibility Criteria for Contraceptive
Use. Geneva: World Health Organization;
1996. 

5. Bracken MB. Oral contraceptives and 
congenital malformations in offspring: 
a review and meta-analysis of the prospec-
tive studies. Obstet Gynecol
1990;76:552-557.

6. 1997 Kaiser Family Foundation Survey of
Health Care Providers on Emergency Con-
traception. Fact Finders, Inc.: December 18,
1997 (press release).

7. 1997 Kaiser Family Foundation Survey of
Americans on Emergency Contraception.
Princeton Survey Research Associates: 
December 18, 1997 (press release).

8. Schein AB. Pregnancy prevention using
emergency contraception: efficacy,
attitudes, and limitations to use. J Pediatr
Adolesc Gynecol 1999;12:3-9.

9. Breitbart V, Castle MA, Walsh K, et al. The
impact of patient experience on practice:
the acceptability of emergency contracep-
tive pills in inner-city clinics. J Am Med
Womens Assoc 1998;53(suppl 2):255-
257,265.

10. Harvey SM, Beckman LJ, Sherman C, et al.
Women’s experience and satisfaction 
with emergency contraception. Fam Plann 
Perspect 1999;31:237-240,260.

11. Glasier A, Baird D. The effects of self-
administering emergency contraception. 
N Engl J Med 1998;339:1-4.

The
CONTRACEPTION

Report

DMPA and Bone Density Loss: An Update — references continued from page 7

FDA Approves Progestin-Only Emergency Contraception — references continued from page 10


