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Dear Colleague:

This issue of The Contraception Report is thicker than usual: a Tenth Anniversary double issue. While the
close of 1999 marks the end of neither the century nor the millennium (still slated for December 31,
2000), it does signal the end of our first decade of this publication. Hence, our own celebration. When
we launched The Contraception Report 10 years ago, none of us had any idea how it would fare. Your
business reply cards, letters, and personal comments to us over the years indicate that it has been useful
in your clinical practices…precisely what we had hoped.

To commemorate our Tenth Anniversary, we have personalized this issue, as well. We introduce some 
of the key staff at Emron who, in joint sponsorship with the Dannemiller Memorial Educational Foun-
dation, produce The Contraception Report. In addition, we describe our Editorial Board members, most of
whom have been with us since the very first issue.

I want to thank Wyeth-Ayerst Laboratories for its steadfast support for this project and the complete 
independence granted us. Special thanks are due to Melinda Wallach, RN, and her capable staff at
Emron who do the background research, draft articles, create artwork, and publish The Contraception 
Report. Thanks also go to my colleagues on the Editorial Board, whose clinical experience, knowledge of
the literature, and copyediting skills have made my job a pleasure. Finally, thanks to all our readers who
have taken time to pass along comments and suggestions, which have helped determine our content.

This issue is also more philosophical than most. In it, we summarize the status of fertility and family
planning in the world today. We reflect on the long and storied history of contraception, from ancient
practices to modern methods. We examine the trends that have influenced contraceptive development
and highlight several methods anticipated soon, including new subdermal implants and injectable con-
traceptives. The Patient Update describes the importance of family planning and birth spacing to 
the health of mothers and their babies.

As the second decade of The Contraception Report begins, we extend our best wishes to you for the 
New Year. (In our continuing quest for accuracy, however, we will reserve New Millennium greetings for
next year.)

Sincerely yours,

David A. Grimes, MD
Executive Editor

The
CONTRACEPTION

Report
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The Contraception Report Editorial Board

Executive Editor

David A. Grimes, MD
Vice President of Biomedical Affairs, Family Health International – Research Triangle Park, North Carolina

Clinical Professor, Department of Obstetrics and Gynecology, University of North Carolina School of Medicine – Chapel Hill, 
North Carolina

Dr. Grimes received his undergraduate education at Harvard University and his medical training at the
University of North Carolina School of Medicine, where he also completed his residency in obstetrics
and gynecology. He is board certified by both the American Board of Obstetrics and Gynecology and

the American Board of Preventive Medicine.
After completion of his training, Dr. Grimes held a joint appointment with the Centers for Disease Control and Pre-

vention and Emory University School of Medicine in Atlanta. Thereafter, he was Professor of Obstetrics and Gynecology
and of Preventive Medicine at the University of Southern California School of Medicine in Los Angeles. He then served
as Professor and Vice Chair of the Department of Obstetrics, Gynecology, and Reproductive Sciences at the University of
California at San Francisco (UCSF). He also was a Professor in the Department of Epidemiology and Biostatistics at
UCSF. He was Chief of the Department of Obstetrics, Gynecology, and Reproductive Sciences at San Francisco General
Hospital from 1993 to 1998. He now is Vice President of Biomedical Affairs at Family Health International and Clinical
Professor in the Department of Obstetrics and Gynecology at the University of North Carolina School of Medicine.

Dr. Grimes’ research interests include fertility regulation, technology assessment, sexually transmitted diseases, and
evidence-based medicine. In 1994, he received the Issue of the Year Award from the American College of Obstetricians
and Gynecologists, and in 1997, its Distinguished Service Award.

Editorial Board meeting, February 1999. From L to R, back: Emery Dupuis, 
General Manager, Emron; Joseph Goldzieher; Ernie Chaney; Luigi Mastroianni,
Jr.; David Grimes. From L to R, front: S. Jean Emans; Paula Hillard; Elizabeth
Connell; Melinda Wallach. Not pictured: Mitchell Creinin.



The Contraception Report • Volume 10, No. 6, February 2000 5

Associate Editor

Elizabeth B. Connell, MD
Professor Emeritus, Department of Gynecology and Obstetrics, Emory University School of Medicine – Atlanta, Georgia

Educated at the University of Pennsylvania School of Medicine, Dr. Connell first worked as a family
physician in rural Maine. Following this, she took residency training in obstetrics and gynecology and
obtained her board certification. She was then awarded an American Cancer Society fellowship, which
she served at Kings County Hospital in Brooklyn, New York. Her professional experience includes ap-

pointments at New York Medical College, Columbia University College of Physicians and Surgeons, The Rockefeller
Foundation, and Northwestern University.

Dr. Connell currently is Professor Emeritus in the Department of Gynecology and Obstetrics at Emory University
School of Medicine. She also is a guest researcher in the Division of Reproductive Health of the CDC.

Dr. Connell is the author of more than 200 scientific articles and books on all aspects of obstetrics and gynecology,
with emphases on contraceptive methods, sexually transmitted diseases, treatment of the menopause, and women’s
health care. She has lectured extensively throughout the United States and internationally. Dr. Connell has served on
six obstetrics and gynecology-related committees of the US Food and Drug Administration, the US Agency for Interna-
tional Development (USAID), and Planned Parenthood Federation of America.

Associate Editor
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Dr. Creinin is certified by the American Board of Obstetrics and Gynecology. He has published extensively and holds
membership in the American College of Obstetricians and Gynecologists, National Abortion Federation, and the Soci-
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Associate Editor
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Chief, Division of Adolescent/Young Adult Medicine, Children’s Hospital

Associate Professor of Pediatrics, Harvard Medical School – Boston, Massachusetts

Dr. Emans earned her undergraduate degree from Radcliffe College and her medical degree from Har-
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4. identify the three most commonly used contraceptive meth-
ods in the US; and

5. state the 5-year cumulative failure rate of two-rod subdermal
levonorgestrel contraceptive implants, according to a study
by Sivin 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 ap-
proximately 120 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 20-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 mid-
wives, and others involved in reproductive health care.

CME Information: This activity has been planned and imple-
mented in accordance with the Essential Areas and Policies 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.

The Dannemiller Memorial Educational Foundation designates
this educational activity for up to 2 hours in Category 1 credit 
toward the AMA Physician’s Recognition Award. Each physician
should claim only those hours of credit that he/she actually
spent in the educational activity.

Provider approved by the California Board of Registered Nursing,
Provider Number 4229 for 2 contact hours.

CME continued from page 2



SUMMARY
The world’s population has dou-

bled in size over the past 40 years,
reaching 6 billion in 1999. Although
fertility rates are declining, another 
3 billion individuals may be added to
the global population over the next
half century. Rapid population
growth strains essential resources
and impedes economic progress in
developing countries. A record num-
ber of people currently are entering
their childbearing years, resulting in
an increased demand for family plan-
ning services. Improved strategies for
family planning can reduce the num-
ber of maternal deaths, improve the
health and well-being of women and
children, and slow the rate of popu-
lation growth worldwide. 

In early October 1999, world pop-
ulation surpassed 6 billion—an
increase of a billion people in just 
12 years. The event marked another
milestone in a period of explosive
population growth. World popula-
tion has increased more since 1960
than during the previous 4 million
years. After taking all of human his-
tory to reach 1 billion in 1830, world
population passed 2 billion less than
100 years later. The time required to
add 1 billion people then dropped to
33 years, reaching 3 billion in 1960.
Since that time, another billion hu-
mans have been born approximately
every 13 years.1

World population will continue 
to grow over the next 50 years. The

United Nations (UN) projects that
the world population will grow to 
between 7.3 billion and 10.7 billion
by 2050, depending upon future
birthrates, with roughly 9 billion con-
sidered most likely (Figure 1). This
scenario represents a slight decline in
the population growth curve. The UN
expects the number of people added
annually during that period to de-
crease, as well. The current annual
increase of 78 million people would
decline to 64 million by 2025, then
drop to 33 million by 2050.1

Rising Life Expectancy, Falling
Birthrates 

Advances in public health and
medicine have contributed to the
rapid growth in population. During
the past century, mortality rates have
declined substantially, especially in
the industrialized world. Global 
infant mortality has decreased by
two-thirds since 1950, from 155 per
thousand live births to 57 per thou-
sand. This rate could drop by another
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Population Growth and Family Planning: 
Six Billion and Beyond

Figure 1

World Population Growth, 1800 to 2050
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Source: United Nations Population Fund, 1999 (see reference 1).
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rates are roughly half what they were
in 1950, although rates in developing
countries are still twice as high as
those in developed nations (Figure
3). In developed regions of the world,
women are now having an average of
1.6 children, down from 2.8 in 1950.
The average number of children born
per woman in developing nations
has dropped from 6.2 in 1950 to
about three today. The UN expects
this number to decrease by nearly
50% over the next 40 to 50 years.1

Although the average total fertility
rate in the developing world is three
children per woman, wide disparities
exist among regions (Figure 4). Fertil-
ity has declined most rapidly in the
past 50 years in Asia (from 5.9 to 2.6)
and Latin America (from 5.9 to 2.7).
North Africa and the Middle East
have seen fertility decline from 6.6 
to 3.5. Fertility rates have decreased
most slowly in sub-Saharan Africa,
declining from 6.5 in 1950 to 5.5
today.1

Population Growth by Region
The disparity among fertility rates

has changed the distribution of global
population (Figure 5). In Europe, for
example, women in some nations
now bear as few as 1.1 to 1.3 chil-
dren, on average—well below the
“replacement level” of 2.1 births per
couple. Consequently, Europe’s share
of the global population is declining
rapidly. In 1950, 500 million people
lived on the continent—one-fifth of
the global population. While world-
wide population has since more than
doubled, Europe has grown at a much
slower pace; its 700 million people
now account for less than 12% of the
world’s population. Over the next 50
years, the European population actu-
ally is expected to decline to 600
million, when it will represent less
than 7% of the world total.1

Developing nations, on the other
hand, account for an ever-increasing
portion of the global population.
Today, 80% of the world’s people live
in developing countries, compared
with 70% in 1960. The developing
world now accounts for 95% of 
overall population growth. The popu-
lations of Asia, Latin America, and the
Caribbean have more than doubled
over the past 40 years, while Africa’s
population has nearly tripled. In con-
trast, North America has grown by
only 50%.1
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two-thirds over the next 50 years. 
Average life expectancy worldwide is
currently 66 years—a 43% increase
since 1950 (Figure 2). Global life 
expectancy could rise by another 
10 years before 2050, according to 
UN projections.1

While life expectancy has been 
rising, global fertility rates have 
declined over the past 50 years. Inves-
tigators attribute much of this decline
to the influence of worldwide family
planning programs. Average fertility

Figure 2

Average Global Life 
Expectancy, by Year

80

60

40

20

0
1950

Li
fe

 E
xp

ec
ta

nc
y 

(Y
ea

rs
)

*Projected.
1999 2050*

Source: United Nations Population Fund,
1999 (see reference 1).

Figure 4

Global Fertility, 1999: 
Average Number of Children per Woman, by Region
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Figure 3

Average Number of Children
per Woman in Developed and
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by Year
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Current trends in population distri-
bution should continue through the
middle of the 21st century. Africa will
see the largest growth in population,
with some African nations doubling
in size over the next 20 to 30 years.
This will occur despite the devastating
effect of AIDS, which kills 2 million
people annually in Africa and has be-
come a leading cause of death on 
that continent. The UN projects the
African population, as a whole, will
more than double, from 0.8 billion to
1.7 billion, by 2050. Among industri-
alized nations, the United States (US)
may experience the largest population
growth over the next 50 years, in part
due to immigration. The US popula-
tion may rise from 270 million to 350
million by 2050—a relatively modest
gain of 30% compared with the devel-
oping world.1

Environmental Consequences
The rapid growth in world popula-

tion has strained essential natural
resources. Although more than two-
thirds of the Earth is covered with
water, only a tiny fraction (0.3%) is
available for human use.2 A country’s
supply of fresh water—essential not
only for human health, but also food

production and economic develop-
ment—can be jeopardized by the
size of its population and the speed
at which it grows. 

Nearly 500 million people current-
ly live in 29 countries with limited
water. This number may grow to be-
tween 2 billion and 7 billion over the
next 50 years. The terms “stress” and
“scarcity” represent numerical

benchmarks of freshwater availabili-
ty. If a country’s supply of renewable
freshwater falls below 1,700 cubic
meters (450,000 gallons) per person
annually, the country likely will face
episodic and scattered shortages
(water stress). As the supply drops
below 1,000 cubic meters (264,000

gallons), chronic shortages (water
scarcity) can occur.2

Even in countries not yet affected
by water stress and scarcity, popula-
tion growth has hampered freshwater
access. More than 1 billion people
currently lack access to safe drinking
water and nearly 3 billion lack ade-
quate sanitation, increasing the
likelihood of disease and economic
stagnation.3

Decline in the amount of forested
land is another environmental conse-
quence of population growth. Since
1960, the amount of forested land
available to each person has dropped
by 50%.4 “Nearly one in three people
[1.7 billion] already lives in countries
considered to have critically low 
levels of forest cover,” says Tom Gard-
ner-Outlaw, Senior Researcher at
Washington, DC-based Population
Action International (PAI) and lead
author of the PAI report, Forest Fu-
tures: Population, Consumption and
Wood Resources. “And if current rates
of deforestation continue, this figure
could nearly triple to 4.6 billion peo-
ple by 2025, under the medium [UN]
population projection.”

According to Gardner-Outlaw,
countries in Asia and Africa are at
greatest risk of future forest scarcity.
Low forest cover countries are defined
as having less than 0.1 hectare (about
a quarter acre or one-fifth the size of
an American football field) of forest
cover per person. Depleted forest
cover can cause watershed degrada-
tion and lead to a scarcity of forest
products, such as timber, paper, and
firewood.4

Over half of the wood harvested
each year is burned for fuel.4 “Forests
provide goods and services that are
critical to economic prosperity, a
healthy environment, and human
well-being,” says Gardner-Outlaw,
adding that nearly 3 billion people
rely upon wood as an essential source
of energy for heating and cooking.
Shortages of firewood and charcoal
are particularly severe in Central
America, sub-Saharan Africa, and
parts of Asia.4
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Figure 5

Regional Distribution of Global Population, by Year
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people will continue to drive

population growth in the 
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defined as ages 15 to 24 years.



Contraception Use Worldwide
Even without the large influx of

reproductive age couples, demand for
family planning services has grown
substantially. In 1960, only 15% of
couples in the developing world were
using contraception (Figure 6). By
1997, that number had grown four-
fold.6 Family planning programs and
the growth in contraceptive use are
credited with half the decline in fer-
tility since 1960.1 Family planning
makes a difference.

Global contraceptive use varies
considerably by region (Figure 7). In
1994, more than 80% of the African
population were using no method of
contraception, compared with 42%
of the population in Asia and Latin
America. Overall, 28% of people in
developed nations use no method of
contraception. Female sterilization is
the dominant method among those
using contraception in the develop-
ing world, particularly in Asia. Use of
oral contraceptives (OCs) is low in
Africa and Asia, where only 4% of
the population use birth control
pills. The proportion of OC users is
four times greater in Latin America
and developed nations.7

Access and Availability
A 1997 study by PAI examined the

progress in contraceptive access in
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The Youth Factor
The record number of young peo-

ple will continue to drive population
growth in the 21st century. Given de-
clining infant mortality and the high
fertility of the recent past, nearly half
of the world’s 6 billion people are cur-
rently under the age of 25 years. More
than 1 billion are entering their peak
childbearing years, defined as ages 15
to 24 years. Even if these young peo-
ple have fewer children than their
parents had, the global population
will continue to grow for decades
based on the record number of child-
bearing individuals. The UN estimates
this “population momentum” phe-
nomenon will account for up to
two-thirds of projected worldwide
population growth.1

The record number of young
women has implications for family
planning programs worldwide. With
one-sixth of the world’s population
entering peak childbearing years, fam-
ily planning services will need to be
expanded (and, in some cases, initiat-
ed) to meet reproductive health
needs, especially in developing na-
tions. Demand for contraceptives and
family planning services is expected
to double over the next 20 years.5

Figure 6
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Figure 7

Contraceptive Use by Region, 1994

*Includes injectables, female barrier methods, and spermicides.
**Primarily rhythm and withdrawal.
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In 1960, only 15% of couples 
in the developing world 

were using contraception. 
By 1997, that number had

grown fourfold.



developing and developed nations
since 1982.7 Investigators ranked 88
developing and 39 developed coun-
tries (together representing 98% of
world population) according to acces-
sibility of contraceptive methods on
separate 100-point scales. For devel-
oping countries, the study scored the
availability of each of five contracep-
tive methods (male and female
sterilization, oral contraceptives, 
intrauterine devices [IUDs], and con-
doms) on a 20-point scale. The sum of
the five scores was used to rank each
country on the 100-point Developing
Country Contraceptive Choice Index.
For developed nations, PAI scored ac-
cess to six contraceptive methods (the
above five plus injectables) on a 20-
point scale. The Developed Country
Contraceptive Choice Index is the
sum of these scores converted to a
100-point scale.

Although access to contraception
has improved throughout the world,
disparities remain. Developing na-
tions lag behind the developed world
in terms of method availability, and
access varies considerably by region.
In Africa, for example, contraceptive
access grew more than threefold be-

tween 1982 and 1994 (Figure 8). Nev-
ertheless, the region’s 1994 average
index score (40 out of 100) is lower
than the 1982 scores of Asia and Latin
America.7 According to PAI, Africa’s
low score reflects not only limited
method choices, but also poor access
to health and family planning ser-
vices, in general.

Several Asian nations rank high in
contraceptive access. Hong Kong,
Singapore, South Korea, and Taiwan
each had a Contraceptive Choice
Index of 100. At the other end of the
spectrum are Mali, Mauritania, Laos,
Chad, and the Congo, where couples
have virtually no access to any mod-
ern contraceptive method. Moreover,
maternal mortality rates in these five
countries are among the highest in
the world.7

Politics and funding play key roles
in contraceptive access and family
planning, says Shanti Conly, editor
of the PAI study. “The developing
countries with the best contraceptive
access are, by and large, among the
wealthiest,” she notes. “However, 
the top 10 developing countries also
include Bangladesh and Sri Lanka—
low-income countries where govern-
ment support for family planning is
very strong. And Saudi Arabia and 
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Figure 9

Contraceptive Access in the Developing World, 
by Method  and Year
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Figure 8

Contraceptive Access in the Developing World, 
by Region and Year
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can dramatically increase 
contraceptive access and use.



Argentina—both among the lowest
ranked developing countries in the
study—are wealthy, but govern- 
ment policies restrict access to 
contraception.” 

Government endorsement of 
family planning programs can dra-
matically increase contraceptive
access and use. For example, govern-
ments in Bolivia, Iran, Mongolia, and
Oman changed policies to endorse
family planning and initiate pro-
grams. All four nations are among
the 10 developing countries that
made the most progress in expanding
access to contraception between
1982 and 1994.7 In addition, Botswa-
na, Kenya, and Turkey (also among
the top 10 improving countries) are
reaping the rewards of many years of
government commitment to family
planning.

Contraceptive access in the devel-
oping world varies considerably by
method (Figure 9). The most accessi-
ble method within developing
nations is the male condom. Con-
dom access doubled between 1982
and 1994, and condoms are now eas-

ily obtained in many developing
countries from pharmacies and 
other retail outlets. On average, oral
contraceptives and IUDs also are rela-
tively accessible; however, access
scores for these methods are still low
in a number of developing nations.7

Sterilization, particularly vasecto-
my, is the least accessible contra-
ceptive method in the developing
world.7 Low access scores for steriliza-
tion reflect both a lack of services
and restrictive policies. In many
countries, cultural prejudices, legal
prohibitions, and restrictions (eg,
minimum age or family size require-
ments) limit access to sterilization.

Access to sterilization is limited
not only in the developing world,
but also in parts of Europe. Limited
access to sterilization in France and
Italy, for example, contributes to low
contraceptive choice scores for these
countries relative to other developed
nations (Figure 10). Japan’s low 
access score for 1996 reflects the
country’s reluctance to sanction use
of injectable and oral contraceptives.
The country finally approved OCs for
use in pregnancy prevention in the
latter half of 1999. Failure of the US
to achieve a perfect Contraceptive
Choice Index reflects a lower access
score for IUDs.

In developing and developed
countries alike, people need access to
a wide range of contraceptive meth-
ods, says Conly. No one method is
appropriate for all couples. Greater
contraceptive choice also increases
the chance that couples dissatisfied
with one method will be able to find
another that is better suited to their
needs.

“This is clearly a case of the glass
being half full,” notes Conly. “In a
little more than a decade, the world,
overall, took a huge leap forward, but
our study showed we are still far, far
away from truly universal access to
the full range of safe and effective
contraceptive methods.”
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Figure 10

Contraceptive Access in Selected Developed Nations, 1996
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Table 1

Population and Reproductive
Health: Estimated Numbers

350 million
Number of women worldwide 
who lack access to modern 
contraceptive methods

600,000
Number of women who die 
annually from pregnancy-
related causes

75,000
Number of women who die 
annually from unsafe abortion

Source: United Nations Population Fund,
1997 (see reference 6).

Greater contraceptive choice 
increases the chance 

that couples dissatisfied with
one method will be able to 
find another that is better 

suited to their needs.



Unmet Needs and Health 
Implications

Although contraceptive use has 
increased, an estimated 350 million
women lack access to modern contra-
ceptive methods. More than a third of
these women have an immediate
unmet need: they want to limit or
space their pregnancies, but lack the
means to do so effectively. Of the 175
million pregnancies that occur world-
wide each year, an estimated 75
million (43%) are unwanted. About
45 million of these unwanted preg-
nancies are terminated by abortion,
20 million of which are unsafe.6

Limited access to reproductive
health services and modern contra-
ception affects women’s health.
Nearly 600,000 women—one every
minute—die annually from pregnan-
cy-related causes, primarily in
developing countries.6 A woman in
Africa is 500 times more likely to die
from pregnancy-related causes than 
a woman in Scandinavia. Approxi-
mately one-third of maternal deaths
indirectly result from lack or failure of
contraceptive services. At least 75,000
women die annually as the result of
unsafe abortion6; other estimates
place this number even higher. In ad-
dition, tens of thousands of women
annually experience infection and
other complications following unsafe
abortion.8

Family planning services also help
improve the health and well-being of
children. In developing countries, in-
creasing the spacing between births
could reduce infant mortality by up to
one-third.6 Children born within 2
years of a woman’s previous birth are
twice as likely to die by 1 year of age
as children born 2 to 4 years apart.8
These children also are 50% more 
likely to die by the age of 5 years.
Children born close together, especial-
ly girls, tend to develop more slowly,
have higher rates of malnutrition, and
are at increased risk of contracting in-
fectious diseases. In addition, children
in larger families tend to receive less
education than their counterparts in
smaller families.8

• Invest in contraceptive research
and development.

“Around the world, couples in-
creasingly want smaller families,” 
says Conly. “To meet this growing 
demand, government and private 
programs must be stepped up, not re-
duced. Without contraceptives, you
can’t have family planning programs.
…Expanding overall method choice
helps to increase contraceptive use
and is a win-win strategy. It helps in-
dividual women and their families by
contributing to healthier patterns of
childbearing, and it helps the world
by contributing to slower population
growth.”
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Looking Ahead
In the coming years, improved ac-

cess to family planning services will
require adequate funding and solid
political commitment, according to
PAI. Donor countries and organiza-
tions are important sources of
contraceptive supplies worldwide. In
1995, the US and the UN Population
Fund together contributed more than
half of the cost of contraceptive com-
modities donated to developing
countries around the globe.7 The UN
estimates that $17 billion will be 
required for population and reproduc-
tive health services in 2000, one-third
of which will need to come from
donor countries.1 Current annual 
donations total about $2 billion, how-
ever—several billion dollars short of
the UN’s goal.

PAI recommended a number of
strategies to policy makers for im-
proving access to family planning
services7:

• Remove medical and policy barriers
limiting access and choice of 
methods;

• Expand health and family plan-
ning networks, especially in Africa,
where access to health care is 
limited;

• Work through a variety of chan-
nels, both public and private, in
order to ensure equal access to all
methods;

• Help ensure affordability of contra-
ceptive methods by, for example,
subsidizing the cost of methods or
services;

• Educate people about all available
family planning methods; and

“Expanding overall method choice helps to increase contraceptive
use and is a win-win strategy. It helps individual women and their
families by contributing to healthier patterns of childbearing, and
it helps the world by contributing to slower population growth.” 

— Shanti Conly
Population Action International



SUMMARY
Contraception has existed since

ancient times. Earliest methods
included withdrawal and abstinence.
Pessaries and primitive barrier meth-
ods have been used for thousands of
years. Modern barrier methods
emerged during the 1800s, while
intrauterine devices (IUDs) and hor-
monal contraception are 20th century
developments.

Political and legal developments
over the past century are closely tied
to advances in contraception. Despite
evidence of need and market demand,
little contraceptive development has
taken place in the US for several
decades. Concern over product liabili-
ty and dwindling research support
have stifled development.

In spite of reduced contraceptive
research and development activity,
several new contraceptives may reach
the US market in the next several
years. These include new implants
and injectables, a transdermal contra-
ceptive patch, a new IUD, new cervi-
cal caps, and a vaginal contraceptive
ring. New male methods of fertility
control are still many years away.

Evolution and Revolution: 
The Past, Present, and Future of Contraception
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Early Contraceptive Practices
The practice of contraception is

likely as old as humanity itself.1 Hu-
mans have long relied upon trial and
error—and considerable imagination
—to avoid pregnancy. The earliest
approaches included abstinence and
withdrawal, practices that have con-
tinued to the present day. A biblical
reference to coitus interruptus ap-
pears in the Book of Genesis (38:9):
“And Onan knew that the seed
should not be his; and it came to
pass, when he went in unto his
brother’s wife, that he spilled it on
the ground, lest that he should give
seed to his brother.” 

Ancient writings describe the use
of vaginal and barrier contraception
some 4,000 years ago (Figure 1). The
Kahun Papyrus, dating back to 1850
BC and considered the oldest written
document referring to contraceptive
techniques, describes a pessary of
crocodile dung and fermented dough.
This method likely created a hostile
environment for sperm. The Kahun
Papyrus also refers to vaginal plugs of
honey, gum, and acacia (tree bark).1

Soranus of Ephesus provided elab-
orate descriptions of techniques that
combined barrier and spermicidal ef-
fects. Often considered the greatest
gynecologist of antiquity, Soranus
practiced in Rome during the early
2nd century. His writings provide ex-
plicit instructions for mixing fruits

and nuts into highly acidic, spermici-
dal concoctions (up to 40 different
combinations are described). Soft
wool was soaked in these mixtures
and placed at the cervical os.1

The first oral contraception con-
sisted of potions made from plants
and bark. One of the oldest known

plants used for contraception was sil-
phium, a member of the giant fennel
family, described in the 4th century
BC. The extract was purportedly very
effective, causing the plant to be used
to extinction by the 3rd or 4th centu-
ry AD. More than 2,000 years ago,
Hippocrates described the use of
Queen Anne’s lace or wild carrot as an
oral contraceptive and abortifacient.
Other plants and trees used to make
oral contraceptive preparations have
included ivy, juniper, hawthorn, wil-
low, poplar, pine, myrrh, rue, date
palm, pomegranate, cabbage, and
onions.1,2 Some of these plant-based
preparations are still in use today.

In addition to using plant extracts,
humans have consumed other sub-
stances thought to be contraceptive,
often with toxic or fatal results. In the
Middle Ages, women often died of
lead, arsenic, mercury, and strychnine
poisoning after drinking these agents
for their supposed contraceptive or
abortifacient effect.2 As recently as 
the 1800s, women in Canada brewed
dried beaver testicle in alcohol to cre-
ate a contraceptive potion. 

Part I: History of Contraception

The Kahun Papyrus, dating
back to 1850 BC and consid-

ered the oldest written
document referring to 

contraceptive techniques, 
describes a pessary of crocodile

dung and fermented dough. 



Not all ancient contraceptive prac-
tices involved substances consumed
or inserted in the vagina. Methods of
dubious efficacy included body
movements, charms, incantations,
and other forms of magic. In the 6th
century, women were advised to wear
tubes containing the liver or testicles
of a cat to prevent pregnancy.2 The
earwax of a mule—itself a sterile 
animal—was believed to hold con-
traceptive properties and, similarly,
was worn as an amulet.

Evolution of Condoms
The modern condom can be

traced to ancient Egypt, where “penis
protectors” were fashioned out of an-
imal membranes. Protection against
disease was the goal of these early 

devices, which evolved over the 
centuries into the linen condoms 
described by Gabriello Fallopius in
1564. One of the first authorities on
syphilis, Fallopius advocated covering
the glans penis with a linen sheath as
prophylaxis against infection.1 Famed
seducer Casanova reportedly used
condoms made of fine linen.

Some historians trace the origin 
of the word “condom” to a 17th cen-
tury physician of the same name.
Although efforts to trace the man
have failed, Dr. Condom is believed
to have served the promiscuous King
Charles II. Dr. Condom reportedly de-
veloped a cloth sheath for Charles
following the king’s complaints at the
number of his illegitimate children.1
If the account is true, it would be the

first known use of condoms for 
contraception.

Cloth, linen, and animal mem-
brane condoms were used during the
1700s and early 1800s. Vulcanization
of rubber in 1844 marked a turning
point, bringing about revolutions in
both transportation and contracep-
tion. Rubber condoms appeared by
1850.1 Development of liquid latex
and modern manufacturing methods
helped make condoms durable and
inexpensive during the 20th century.
Condom use increased considerably
during the 1980s and 1990s due to
the advent of AIDS. In 1990, 6 billion
condoms were distributed throughout
the world. The number of condoms
manufactured annually may reach 
20 billion in 2000.1
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Female Barrier Methods
For centuries, women positioned

lemon halves over the cervix, a crude
barrier method that also created an
acidic vaginal environment. Inventors
developed and patented a variety of
female barrier methods during the
1800s. Early contraceptive sponges
appeared during the beginning of 
that century. Intravaginal plugs made
of wood and other materials also
emerged during the 1800s, as did a
variety of pessaries, including one
containing quinine that was used in
England until the 1940s. Other 19th
century contraceptive options in-
cluded syringes used to inject alum or
zinc sulfate solutions into the vagina
immediately after ejaculation.2

Cervical caps and diaphragms also
appeared in the 1800s. Around 1860,
a gynecologist from New York, E.B.
Foote, published a pamphlet describ-
ing use of the cervical cap. Although
the method was never widely used in
the US, it became the most frequently
prescribed contraceptive method in
Europe by 1930.1

The first published account of di-
aphragm use appeared in the 1880s. 
A German gynecologist, C. Haase,

writing under the pseudonym Wil-
helm P.J. Mensinga, described the
method extensively. The Mensinga
diaphragm maintained its original
design for many decades.

Diaphragm use increased in the 
US during the first part of the 20th
century. By 1940, one-third of all
married couples in America were
using the method (Figure 2).3 Di-
aphragm popularity waned rapidly
following the introduction of oral
contraceptives (OCs) and the in-
trauterine device (IUD) in 1960 and
the increase in condom use in the
1980s. Fewer than 2% of US couples
use the method today.4

Similarly, development and use of
spermicidal products increased in the
early 20th century, only to decline in
the second half. Researchers began
experimenting with chemical in-
hibitors of sperm in the 1800s. By
1950, more than 90 spermicidal
products were commercially avail-
able. Interest waned over the next
several decades and the number of
marketed spermicides declined.
Today, only about 1% of married
couples currently use spermicidal
agents alone, which include nonoxy-
nol 9, octoxynol 9, and menfegol.4

The Intrauterine Device
The modern IUD is a 20th century

development (Figure 3). In 1902,
German physician Carl Hollweg de-
veloped a contraceptive pessary that

extended into the uterus. Dr. Holl-
weg’s product was marketed for
self-insertion, however, allegedly 
resulting in high risk of infection.1

In 1909, another German doctor,
Richard Richter, described the first
true IUD. The device consisted of 
two coarse strands of silkworm gut
wound into a ring shape and capped
with celluloid. Although Dr. Richter
described a technique for insertion
and management of complications,
he made no mention of efficacy, ex-
pulsion rate, or number of women
fitted with the device—possibly to
avoid prosecution under strict Ger-
man laws prohibiting birth control.5,6

Richter’s IUD was largely ignored.
Twenty years after Richter’s two-

page report was published, another
German physician described success
with a ring IUD. In 1929, Ernst
Gräfenberg became the first to report
the clinical performance of an IUD—
a 3% pregnancy rate among 1,100
women using his ring of silk suture.
The following year, Dr. Gräfenberg
reported an even lower pregnancy
rate (1.6%) among 600 women using
an improved ring wrapped in silver
wire.6 Unbeknownst to Dr. Gräfen-
berg, the silver wire was contaminat-
ed with 26% copper. Copper’s role in
increasing IUD efficacy would not be
recognized until nearly 40 years later.

A large number of reports quickly
associated the Gräfenberg ring with
pelvic inflammatory disease (PID). 
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Figure 2
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ters for Disease Control and Prevention, 1999
(see reference 4).

“For centuries, women positioned lemon
halves over the cervix, a crude barrier
method that also created an acidic vaginal
environment.”

— Elizabeth B. Connell, MD



By 1931, Dr. Gräfenberg’s peers had
denounced his work and all but 
banished his IUD from Germany.
Moreover, the rise of the Nazi party
soon stifled all German contraceptive
research; birth control was once again
banned in the country under the 
Nazi regime.5,6

IUD research continued in other
countries, albeit slowly. In 1934,
Japanese physician Tenrei Ota devel-
oped a variation of the Gräfenberg
ring that contained a supportive
structure in the center.1 The addition
of this central disc lowered the IUD’s
expulsion rate. Dr. Ota also may have
been the first to develop a plastic
IUD, although the inferior quality of
available plastic frustrated his efforts.5

World War II politics soon inter-
fered with Dr. Ota’s work, as well.
Japan joined the Axis coalition and
contraception was forbidden. Dr. Ota
changed his name and went into

exile. The Western world learned lit-
tle of Japanese and German advances
in IUDs until well after the war
ended.5

Interest in IUDs rekindled in the
1950s. Growing awareness of the
world’s population explosion led to
extensive contraceptive research. 
In 1958, US physician Lazar Mar-
gulies developed the first IUD with
“memory”—a plastic coil that could
reconfigure its shape after being
placed inside the uterus using an in-
sertion device.1,6 The large size of the
Margulies Coil caused cramping and
bleeding, however. The IUD’s hard
plastic tail also created a distinct haz-
ard for the male partner.1

In 1962, the Population Council
organized the first international IUD
conference. Another US physician,
Jack Lippes, presented data on his
Lippes Loop, a winding, serpentine
device with a monofilament tail to

facilitate removal. The IUD’s trape-
zoidal shape conformed better to the
uterine cavity than its predecessors.5
The Lippes Loop soon replaced the
Margulies Coil and became the most
widely prescribed IUD in the US dur-
ing the 1970s.1

Further IUD advances included
the development of copper-bearing
and hormone-releasing devices. In
1969, Chilean physician Jaime Zipper
described the first copper-bearing
IUD, a T-shaped device with 200
mm2 of exposed copper wire wound
around the vertical shaft. The addi-
tion of copper was based on Dr.
Zipper’s finding that copper dimin-
ished the risk of pregnancy in
rabbits. The T shape, first proposed
by US physician Howard Tatum, con-
formed to the contour of the uterus,
resulting in fewer removals for pain
and bleeding. Numerous copper-
bearing IUDs followed.1,5

The first progesterone-releasing
IUD was developed around the time
of the first copper devices. This T-
shaped IUD released 65 mcg of
progesterone daily, helping to dimin-
ish the amount of cramping and
blood loss.1

While worldwide IUD use has
steadily increased, popularity of the
method in the US has declined sub-
stantially (Figure 4). The proportion
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Figure 4

Percentage of US Married 
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Sources: Mosher WD, 1990 (see reference 7);
Centers for Disease Control and Prevention,
1999 (see reference 4).

Figure 3

History of the Intrauterine Device: Key Events and Developments

Hollweg develops pessary that
extends into uterus (1902).

2000

1950

1900

Gräfenberg reports 1.6% pregnancy rate
with silver/copper-wrapped ring (1930).

Richter reports success with
silkworm gut ring (1909).

Ota adds supportive structure to ring
IUD, lowering expulsion rate (1934).

Margulies develops plastic
coil IUD (1958).

Oppenheimer and Ishihama report results
of first large-scale IUD studies (1959).

First international IUD conference; Lippes describes
loop IUD with monofilament tail (1962).

Tatum proposes T-shaped IUD to reduce
pain and bleeding (1965).

First copper-bearing IUD described (1969). Dalkon Shield introduced in US (1971).

Dalkon Shield discontinued in US (1974).
First progesterone-releasing IUD

introduced in US (1976).

Frameless IUD developed (1984). Four of five available IUDs discontinued
in US (1983-1986).

Copper T380A introduced in US (1988).



of US couples relying upon the IUD 
is currently less than 1%—a 90% de-
crease over the past 3 decades.4,7 The
rapid decline in American IUD use
during the 1980s coincided with a
peak in IUD-related product liability
litigation. Much of this litigation in-
volved the Dalkon Shield, which
researchers linked to a substantial in-
crease in risk of PID, possibly due 
to the bacterial wicking effect of its
multifilamented tail. The highly pub-
licized controversy over the Dalkon
Shield led many users of other IUDs
to stop use. By 1986, decreasing de-
mand and rising litigation defense
costs had caused all but one IUD
manufacturer to discontinue market-
ing their products in the US. Today,
only two IUDs are on the US market,
one containing progesterone and one
containing copper.

Oral Contraceptives
Many view the 1960 introduction

of oral contraceptives as an epochal
event in human history.8 The action
capped a deliberate, 10-year effort to
develop a physiologic female contra-
ceptive method (Table 1) and ushered
in a new era of fertility control for
women, complete with far-reaching
social, health, religious, and political
implications.

The science behind oral contracep-
tion first emerged in the early 1900s.
Working with mice and other animals
in the 1920s, Austrian physiology
professor Ludwig Haberlandt demon-
strated that ovarian extracts given
orally to animals could inhibit fertili-
ty. By 1931, he had proposed using
hormones for birth control in hu-
mans. With Dr. Haberlandt’s advice,
the Gedeon Richter Company of Bu-
dapest, Hungary, produced an extract,
called infecundin. They were prepared
to test the substance at the time of Dr.
Haberlandt’s early death in 1932. Al-
though Dr. Haberlandt’s colleagues
were prepared to carry on his work,
Nazi Germany’s annexation of Austria
put an end to those efforts.1

Even if Dr. Haberlandt’s work had
not been cut short, his concept faced
another challenge: supply. Steroid
chemistry was not advanced enough
to provide practical amounts of hor-
mones. Gallons of urine or thousands
of pounds of organs were required to
extract and isolate a few milligrams of
sex steroids.1

In the 1940s, chemist Russell Mark-
er solved the supply problem. At a
time when producing 1 mg of proges-
terone required the ovaries from more
than 2,000 pregnant pigs, Marker 
devised a method to produce proges-
terone from plants containing large
amounts of diosgenin (a plant
steroid). He prepared a syrup from the
roots of Mexican yams and processed
it into progesterone. Five gallons of
syrup yielded 3 kg of hormone. In
1944, Marker and two colleagues
formed a Mexico-based company,

Syntex, to produce hormones. Over
the next several years, the price of
progesterone fell from $200 per gram
to less than 50 cents per gram.1

In 1949, Vienna-born chemist Carl
Djerassi joined Syntex to work on cor-
tisone synthesis. Dr. Djerassi and his
team of chemists soon turned their at-
tention to progesterone, discovering
that absence of the 19-methyl group
increased progestational activity of
yam-derived hormone. The group
synthesized and patented the orally
active progestational agent norethin-
drone in 1951. Two years later, 
Frank Colton, a chemist at G.D. Searle
and Company, applied for a patent
for a closely related compound,
norethynodrel.1,2

Katherine McCormick provided the
first financial backing for the develop-
ment of oral contraception. In 1950,
the MIT-educated heir to the Interna-
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Table 1

Key Events in the Development of Oral Contraceptives
1950 Katherine McCormick and Margaret Sanger collaborate to promote 

development of a physiologic contraceptive for women. McCormick
agrees to fund the work of Gregory Pincus.

1951 Carl Djerassi applies for patent for norethindrone.

1952 Pincus meets John Rock at scientific meeting.

1953 Frank Colton applies for patent for norethynodrel.

1954 Pincus and Rock first administer synthetic progestins to women.

1955 Pincus and Min-Chueh Chang announce findings at International
Planned Parenthood meeting in Tokyo.

1956 Celso-Ramon Garcia and Edris Rice-Wray conduct first large clinical 
trials in Puerto Rico. Mestranol contaminants in progestins help provide
greater cycle control and efficacy, establishing the principle of com-
bined oral contraceptives.

1957 Trials are expanded to sites in Haiti, Mexico, and the US, including
Joseph Goldzieher in San Antonio and E.T. Tyler in Los Angeles. FDA ap-
proves norethindrone (Norlutin; Syntex/Parke-Davis) and norethynodrel 
(Enovid; Searle) for “treatment of gynecologic disorders.”

1959 Searle applies for FDA indication for contraception.

1960 FDA grants contraception indication; Enovid becomes first approved
oral contraceptive.



Puerto Rico, working with Edris Rice-
Wray and Celso-Ramon Garcia. The
initial supply of progestin was conta-
minated with 1.5% mestranol,
equivalent to 150 mcg of the estrogen
in the quantities being used. When
the mestranol contaminant was 
reduced, women experienced break-
through bleeding. The researchers
decided to retain the estrogen for 
better cycle control, establishing 
the principle of combined oral 
contraceptives.1,2,9

In 1957, trials expanded to include
sites in Haiti, Mexico City, and the
United States. US sites included San
Antonio, where Joseph W. Goldzieher,
MD, Associate Editor of The Contracep-
tion Report, led the research.9 Com-
bined experience yielded a failure rate
of 1.7 per 100 woman-years. The US
Food and Drug Administration (FDA)

approved norethynodrel (Enovid;
Searle) and norethindrone (Norlutin;
Syntex/Parke-Davis), both in combi-
nation with mestranol, for treatment
of “gynecologic disorders.” Two years
later, Searle applied for an FDA indi-
cation for contraception. In 1960, the
FDA granted the indication, thereby
approving the first oral contraceptive
product.1,8

Use of oral contraceptives grew
rapidly. Within a year of their intro-
duction, OCs were the method of
choice for more than 400,000 US
women. This number tripled the fol-

lowing year. By 1965, 3.8 million US
women were using the pill. World-
wide, more than 12.5 million women
were using OCs by 1967.8

Since the introduction of OCs, 
development efforts have focused
largely on pill formulation. Re-
searchers have concentrated on
reducing the amount of estrogen to
the lowest contraceptively effective
dose and combining it with a type
and dose of progestational agent that
provides good cycle control and min-
imizes side effects. In 1968, more
than 99% of all US retail OC prescrip-
tions were for pills containing at least
50 mcg estrogen.10 Thirty years later,
this ratio had reversed: only 1.4% 
of 1998 OC prescriptions were for
pills containing 50 mcg or more 
of estrogen.11

Other Developments
In recent years, two additional

hormonal contraceptive methods
have entered the US market. In 1990,
the FDA approved levonorgestrel 
subdermal implants. Two years later, 
the injectable contraceptive depot
medroxyprogesterone acetate
(DMPA), first tested in 1966, became
available to US women. (For more on
the development and future of long-
acting hormonal contraception, see
the article on page 26.)

The development of modern con-
traception has coincided with a
substantial decline in fertility rates.
In 1800, US women had an average
of seven children. The US total fertili-
ty rate had dropped to 3.5 by the
beginning of the 20th century. Fol-
lowing the beginning of the modern
birth control movement in the early
1900s, fertility rates declined further,
reaching a pre-World War II low of
about two children per woman in the
US (Figure 5). Fertility rates climbed
during the baby boom of the 1940s
and 1950s, then dropped precipitous-
ly following the 1960 introduction 
of OCs and IUDs. Since the mid-
1970s, average family size in the US

tional Harvester fortune collaborated
with Planned Parenthood founder
Margaret Sanger to promote the devel-
opment of a physiologic contraceptive
for women. Sanger introduced Mc-
Cormick to Harvard physiologist
Gregory Pincus, a leading authority
on reproductive biology and the
mammalian egg. McCormick provided
Dr. Pincus with a research grant, and
work toward an oral contraceptive pill
began in earnest.2

In 1952, Dr. Pincus met John Rock,
Professor of Gynecology at Harvard
Medical School. A mutual interest in
reproductive physiology led the two
to work together on human trials of
synthetic progestins. Dr. Rock first ad-
ministered synthetic progestins to
women in 1954. None of the 50
women (who received doses of 10 mg
to 40 mg for 20 days each month)

ovulated during treatment. Despite
opposition from Dr. Rock, who be-
lieved his colleagues were acting too
hastily, Dr. Pincus and Min-Chueh
Chang announced the results at the
1955 International Planned Parent-
hood meeting in Tokyo, generating
worldwide publicity.1

The first large clinical trials took
place outside the US, sidestepping the
country’s strong political, legal, and
religious opposition to contraception.
Using Searle’s synthetic progestin,
norethynodrel, Drs. Rock and Pincus
began a large-scale clinical trial in
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In 1957, OC trials expanded to include
sites in Haiti, Mexico City, and the United
States. US sites included San Antonio,
where Joseph W. Goldzieher, MD, Associ-
ate Editor of The Contraception Report, 
led the research.



has leveled off at approximately two
children per woman.4

Legal and Political Changes
A number of political and legal de-

velopments during the past century
are closely tied to advances in contra-
ception (Table 2). Among the most
significant have been changes in laws
surrounding the distribution of birth
control. In 1873, the newly enacted
Comstock law outlawed all contracep-
tive devices and information in the
US. In addition, many states had laws
banning birth control. Family plan-
ning advocate Margaret Sanger was
charged with violating the Comstock
law in 1914, although the case was
later dropped.2

In 1916, Sanger again challenged
birth control laws by opening the first
family planning clinic in Brooklyn,
New York. The police closed her clin-
ic, but the court challenges that
followed established a legal precedent
allowing physicians to provide advice
on contraception for health reasons.
During the 1920s and 1930s, Sanger
continued to promote family plan-
ning by opening more clinics and
challenging legal restrictions. As a re-
sult, physicians gained the right to
counsel patients and to prescribe con-

traceptive methods. By the 1930s, a
few state health departments (eg,
North Carolina) and public hospitals
had begun to provide family planning
services.4

Remaining state laws prohibiting
contraceptive use were overthrown by
a 1965 US Supreme Court decision.
The case of Griswold v Connecticut
had originated 4 years earlier when
Estelle Griswold, Executive Director of
Connecticut Planned Parenthood,
opened four clinics in New Haven in
defiance of state law. When the case
reached the high court, a 7-to-2 vote
rendered the Connecticut law uncon-
stitutional on grounds of privacy.1
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Figure 5

Total Fertility Rates in the United States, 1917 to 1997

Source: Centers for Disease Control and Prevention, 1999 (see reference 4).
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Table 2

Politics and Family Planning:
Milestones in the 20th Century

Source: Centers for Disease Control and 
Prevention, 1999 (see reference 4).

1914 Margaret Sanger arrested for 
distributing birth control 
information.

1916 First birth control clinic, Brooklyn,
New York (closed after 10 days by
the New York Vice Squad).

1937 American Medical Association
endorses birth control.

1937 First state (North Carolina)
includes birth control in a public
health program.

1942 Planned Parenthood Federation of
America established.

1955 First national fertility survey 
conducted.

1960 FDA approves first oral 
contraceptive.

1960 FDA approves intrauterine device.

1965 Supreme Court (Griswold v
Connecticut) declares unconstitu-
tional state laws prohibiting con-
traceptive use by married couples.

1970 Family Planning Services and
Population Research Act creates
Title X of the Public Health 
Service Act.

1972 Medicaid funding for family plan-
ning services authorized.

1973 Supreme Court (Roe v Wade)
legalizes abortion nationwide.

1973 First National Survey of Family
Growth conducted.

1990 FDA approves subdermal 
contraceptive implants.

1992 FDA approves injectable 
contraception.

1993 FDA approves female condom.

1997 FDA approves emergency contra-
ceptive pills.

During the 1920s and 
1930s, Margaret Sanger 

continued to promote family
planning by opening more 

birth control clinics and 
challenging legal restrictions.
As a result, physicians gained
the right to counsel patients

and to prescribe 
contraceptive methods.



Current Contraceptive Practices
and Needs

In the United States today, a few
methods predominate. Approximately
one-quarter of all women using 
contraception rely upon oral contra-
ceptives for birth control (Figure 6).
About the same number depend upon
female sterilization. One-fifth of all
couples rely upon condoms, while an-
other 10% have chosen vasectomy.
These four methods account for about
85% of contraceptive practice in this
country. Each of the remaining avail-
able contraceptive methods is used by
3% or less of US couples.4

In developed countries, about 
half of a woman’s life is spent in her
“potential reproductive years.” This
period is the span of time between
menarche and menopause, when a
woman is at risk of pregnancy.12,13 For
most women, the span consists of five
stages, each characterized by specific
fertility goals and contraceptive needs
(Figure 7). Safe, effective, reversible
contraception is required during the
first four stages of a woman’s repro-
ductive life span. During the fifth
stage, which is reached after attain-
ment of desired family size, method

reversibility is less important, al-
though this conceptual framework
may hold less true with increasing
rates of divorce and remarriage.

Over time, more US women have
delayed marriage and the onset of
childbearing.1,13 Between 1960 and
1985, the proportion of unmarried
women aged 20 to 29 years more

than doubled (Figure 8).14 Moreover,
a growing number of women are opt-
ing to postpone pregnancy after
marriage or have no children.1,14

Consequently, stage 5 of the typical
woman’s reproductive life span has
been decreasing in length, while
stages 2 and 3 have been increasing.
As a result, the need for effective re-

22 The Contraception Report • Volume 10, No. 6, February 2000

Figure 7

Stages and Fertility Goals During a Woman’s Potential Reproductive Life Span 
(Approximately 36 Years)
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Sources: Adapted from Forrest JD, 1993 (see reference 12); Institute of Medicine, 1996 (see reference 13).

Part II: Contraception Today

Figure 6

Contraceptive Use Today:
Percentage of US Couples Using Various Methods

Source: Centers for Disease Control and Prevention, 1999 (see reference 4).
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versible contraceptive methods in the
United States has grown substantially
over the past several decades.1,13

The large number of unintended
pregnancies in the US also may indi-
cate an unmet need for convenient,
reliable contraception. Each year,
nearly half (49%) of all US pregnan-
cies are unintended. Of these, 54%
end in elective abortion. These rates
are much higher than the rates of
many other industrialized nations
where the number and variety of
available contraceptive methods are
greater.4

Implications for Future 
Development

A 1996 Institute of Medicine 
(IOM) report examined the need for
additional contraceptive choices and
the current climate for development.
The report, written by IOM’s Com-
mittee on Contraceptive Research 
and Development, was a follow-up to
the 1990 IOM evaluation of obstacles
and opportunities for contraceptive
development, chaired by Luigi Mas-
troianni, MD, Associate Editor of The
Contraception Report. With regard to
need, the committee concluded that
little had changed during the 6-year
period.13

“The available contraceptive 
array is limited in the extent to 
which it can respond to variability in
individual and family situations, to
cultural differences, to specific health
problems and shifting personal prefer-
ences, and to life cycle stages and
changing reproductive intentions
across those stages,” the committee
wrote. “Nor does the present array re-
spond to the lengthening of the time
during which women are at risk of

unwanted conception, a lengthening
that has resulted from earlier initia-
tion of sexual relations, multiplicity
of partners, and smaller family size
ideals. The contraceptive needs of
adolescents, sexually active single or
postpartum women, women who are
lactating or in their later reproductive
years, and—very importantly—men
of any age remain substantially
unmet. Adolescents are of special con-
cern not only by virtue of their youth

and vulnerability, but because the
contraceptives that are most appro-
priate to their age and health status
are few in number and require metic-
ulous use to be fully effective. The 
fact of these unserved and under-
served populations is an indicator of
both public health needs and market
demand.”13

The committee also noted that
regulatory issues, political pressures,
and legal concerns have seriously
hampered contraceptive develop-
ment in the United States. Most
major pharmaceutical manufacturers
have withdrawn from research on
contraceptives. As a result, the bur-
den of research and development has
shifted to nonprofit organizations
and smaller firms that are less well
equipped to bring new contracep-
tives to market. 

What characteristics do women
want in new contraceptive methods?
In a recent survey of more than 2,500
women in five countries, including
the US, ease of use and safety ranked
highest (Figure 9). Effectiveness and a
low incidence of side effects were
also important factors. Long-acting
contraceptive methods appear to be
an acceptable option for many
women; only half of the survey re-
spondents wanted a method that
offered immediate reversibility.15
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Figure 8
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Source: Westoff CF, 1986 (see reference 14).

Figure 9

Characteristics Women Want in an Ideal Contraceptive Method
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Source: Roper Research Worldwide, 1999 (see reference 15).

Regulatory issues, political 
pressures, and legal concerns

have seriously hampered 
contraceptive development 

in the United States.



Although contraceptive develop-
ment in the United States slowed
considerably in recent years, research
outside of the US continues. Investi-
gators are working on improving
existing methods and developing en-
tirely new ones. The following is a
brief overview of some of the contra-
ceptive methods that may reach the
US market in the short term, as well
as methods of contraception on the
more distant horizon. 

Implants and Injectables
New implants and injectable con-

traceptives probably will soon reach
the US market. (For more informa-
tion on these methods, see the article
on page 26.)

Transdermal Patch
The transdermal contraceptive

patch releases estrogen and progestin
directly into the skin. About the size
of a half-dollar, the patch can be ap-
plied to the arm, abdomen, or
buttocks. Each patch contains a
week’s supply of hormones. Human
trials are nearing completion; the
patch could be submitted for FDA ap-
proval sometime in 2000.16

The contraceptive patch may have
several benefits and drawbacks com-
pared with oral contraceptives.
Because users would not need to take
a pill every day, compliance would
be less of a concern. Also, because
hormones would not pass through
the digestive system, such side effects
as nausea and vomiting could be
lower. The patch may cause skin 
irritation, however. In addition, ex-
cessive sweating or frequent bathing
could cause the patch to fall off the
skin, compromising efficacy.16

Intrauterine Contraception
Several IUDs are available overseas

but not in the US. These include the

MLCu375 (Multiload)*, the Nova-T
IUD (Novagard)*, and the LNG-20 IUD
(Levonova/Mirena),* which releases
levonorgestrel 20 mcg per day. Only
one is projected to become available in
the US in the near future—the LNG-
20 IUD.17

The LNG-20 IUD is 32 mm in
height, with a horizontal arm of 32
mm. The horizontal bar is curved
slightly with a sphere on each end, de-
signed to keep the device from being
inserted too deeply. The vertical stem
ends with a flexible loop designed to
eliminate penetration or perforation of
cervical tissue. A polydimethylsiloxane
sleeve positioned on the vertical arm
of the IUD contains a reservoir of 46
mg of levonorgestrel.18

The LNG-20 IUD’s cumulative fail-
ure rate is 1.1% over 7 years. The IUD
is notable for its high rate of removals
for amenorrhea, although women
using these IUDs have a lower removal
rate for prolonged bleeding. The lev-
onorgestrel helps reduce bleeding and
cramping. Continuation rates have
ranged from 39 to 57 per 100 women
after 36 months of use.18 Counseling
about side effects may help to improve
continuation rates with this IUD. Cur-
rently available in Europe, the LNG-20
IUD may be introduced in the US
soon.19

Cervical Caps 
Researchers are currently testing

two new cervical caps. The FemCap*
and the Lea* are both made from sili-
cone rubber and can be left in place
for up to 48 hours.

Unlike currently available cervical
caps, neither of the new devices relies
upon direct suction over the cervix.
The FemCap is shaped like a sailor’s
cap with a dome that covers the
cervix and a brim that pushes against
the vaginal fornices, holding the de-
vice in place. The Lea has a thick ring
that extends from the dome of the cap
to behind the pubic symphysis. The
device also has a one-way valve in the
dome that allows the egress of cervical
secretions and creates suction to hold
the cap in place.

Both devices are used with spermi-
cide and have failure rates slightly
higher than the latex diaphragm. The
Lea already is marketed in several
countries, including Germany and
Canada. Both caps are expected to
reach the US market within the next 
5 years.17

Vaginal Rings 
Vaginal rings are doughnut-shaped

devices impregnated with either 
progestin alone or a combination of
estrogen and progestin. The steroid(s)
leaches through silastic tubing and
passes through the vaginal epitheli-
um, avoiding any first-pass effect
through the liver.20 Vaginal rings con-
taining only progestin may remain in
the vagina continuously for several
months. Others containing hormone
combinations are kept in place for 3
weeks and discarded to allow menses
to occur. A manufacturer of one such
product may soon seek FDA approval
for US marketing.19

An advantage of vaginal rings is the
ability of the woman to remove and
insert the ring herself. The device does
not require fitting by a health care
provider or placement in a particular
position in the vagina. The ring is
about the size of a diaphragm and can
remain in place during intercourse.
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Currently available in 
Europe, the LNG-20 IUD

may be introduced 
in the US soon.

*Brand names are used for identification purposes only and do not imply endorsement.



Removal for a few hours does not re-
duce its effectiveness.   

The most thoroughly investigated
vaginal ring contains levonorgestrel.
The ring releases 20 mcg of levonor-
gestrel daily, at a constant rate, for 
3 months. A large World Health Orga-
nization (WHO) multicenter study of
1,005 women reported a pregnancy
rate of 4.5% for all women after 1
year of use, including those for whom
the device had been lost, expelled, 
or removed. When calculated only 
for women in whom the device was
present, the 1-year pregnancy rate
was 3.7%.21

Contraceptive Vaccines 
Research on vaccines has focused

on three targets: human chorionic go-
nadotropin (hCG), the sperm-binding
glycoprotein in the zona pellucida of
the egg, and sperm. Research on vac-
cines has been ongoing for decades;
many problems must be overcome,
including inducing autoantibodies. 

Male Methods 
Hormonal contraceptive methods

for men suppress gonadotropins.
Two methods include using prog-
estin/androgen combinations or
high-dose testosterone. The prog-
estin/androgen combination
approach requires supplementation
with androgens because progestin
alone can cause loss of libido. Trials
of male hormonal methods have re-
ported higher success rates in Asian
men than in Caucasian men.22 Un-
derstanding why Asian men achieve
dramatically higher rates of azoosper-
mia may eventually lead to more
effective male contraception. 

Gonadotropin-releasing hormone
(GnRH) analogues and inhibin sup-
press spermatogenesis.23 GnRH
antagonists may be more potent for
inhibiting spermatogenesis than
GnRH agonists. Inhibin has the poten-
tial to suppress follicle-stimulating
hormone (FSH) selectively. In addition
to the problems with other hormonal
regimens, the expense of these com-
pounds may prohibit their use. 

Plants are a source of potential
compounds that may work as sperm-
suppressing drugs for men. One way a
compound could exert its effect is on
sperm stored in the epididymis; this
would bypass any overall effect on
hormonal regulation of spermatogene-
sis. The best known plant compound,
gossypol, caused serious side effects,
such as hypokalemia and permanent
sterility. Other drugs under investiga-
tion include sulfasalazine, imidazoles,
and pyrimethamine.23 Most potential
new male methods are many years
away.17,19
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SUMMARY
The Food and Drug Administration

(FDA) approved subdermal contracep-
tive implants in 1990 and injectable
contraception in 1992. Reports of
complications and side effects have
limited the use of both methods in this
country. New implants and injectables
may reduce these problems, resulting
in greater acceptability and more
widespread use of these contraceptive
methods.

Subdermal 
Contraceptive Implants

Background
The Population Council, a non-

profit organization located in New
York, began researching subdermal
contraceptive implants in 1966.1 The
council’s International Committee for
Contraception Research, chaired by
Dr. Shelton Segal, led biochemical
and clinical investigations into the
safety and efficacy of the method.
The idea of using subdermal capsules
for contraceptive steroid delivery
evolved from observing the fact that
silastic tubing could be used as a
reservoir for the prolonged release of
a variety of lipophilic drugs. 

Progestational agents included
megestrol acetate, norethindrone,
norgestrienone and levonorgestrel.1
Although norethindrone was promis-
ing, sufficient levels of the progestin
could not be delivered through the
tubing to provide contraceptive effi-
cacy. Both norgestrienone and
levonorgestrel were efficacious; how-
ever, only 1 year of contraceptive
protection could be expected with
norgestrienone. Researchers decided
to use levonorgestrel for two reasons:
sustained release could be maintained

for 5 years and extensive safety data
were available on levonorgestrel be-
cause it had been used widely in oral
contraceptives (OCs).1

In December 1990, the FDA ap-
proved the use of contraceptive
levonorgestrel subdermal implants.
During the next few years, more than
750,000 US women decided to use 
implants. 

Current Implants
In presently available subdermal

implants, levonorgestrel is contained
in six flexible, closed capsules made
of silastic tubing. Each capsule con-
tains 36 mg of crystalline levonorges-
trel and is 34 mm long and 2.4 mm in
diameter.2 An average of 30 mcg of
progestin is released into the blood-
stream each day. Contraceptive
protection begins within 24 hours
when insertion occurs during the first
7 days of the menstrual cycle. Al-
though the effect lasts for up to 5
years, a woman may request removal
at any time. Fertility promptly returns
to preinsertion levels once implants
are removed.3 In addition, the return
to fertility is unrelated to duration 
of use. 

During the first year, the typical
failure rate is 0.2%. Overall annual
pregnancy rates, derived from studies
conducted during the 1980s in 11
countries, are 0.2%, 0.9%, 0.5%, and
1.1% in the second through fifth
years, respectively. Some studies doc-
umented failure rates of 0% in the
first year.3

Menstrual irregularities are com-
mon, although headache and acne
also occur. Weight gain or loss, 
nausea, and depression also have
been reported; however, their rela-
tionship to levonorgestrel is unclear.
Infection at the implant site is un-
common (0.7%), as is expulsion of
the capsules.2

Removal Difficulty
Removal of subdermal implants is

usually a simple, office-based proce-
dure. However, some removals can be
challenging. One evaluation of 1,253
removal procedures at 15 clinical set-
tings in Texas found about half of the
removals were completed in less than
30 minutes.4 However, about 19% 
of removals lasted for more than 1
hour. Nine women had to return for 
a second removal procedure. About
one-quarter of the women reported
substantial pain.

Researchers at Family Health Inter-
national performed a retrospective
analysis of 3,416 subdermal implant
removals.5 They included women
from 11 countries who participated in
clinical trials. Just under 5% of these
women experienced difficult or com-
plicated removals. Most complicated
removals were due to the implants
being broken during the removal pro-
cedure; embedding or displacement 
of the implants also led to difficult 
removals. The mean removal time for
complicated procedures was almost
30 minutes, as compared to 12 min-
utes for uncomplicated removals.

Legal Challenges
Subdermal implants have become

the target of highly publicized litiga-
tion in recent years. Suits filed in the
United States and United Kingdom
(UK) have alleged that implants
caused a variety of problems in users.
These problems include purported se-
rious side effects and complications
during insertion and removal. Subder-
mal implant litigation patterns have
paralleled those relating to silicone
breast implants, and some suits cite
concerns over the silicone coating on
the contraceptive implants.6,7

In 1995, following the onset of 
litigation, the FDA conducted an ex-
tensive reanalysis of subdermal
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implant safety. The agency issued a
“talk paper” that found no basis for
questioning the safety and effective-
ness of implants when used as
directed.8

In 1999, the manufacturer of sub-
dermal implants discontinued the
product in the UK, citing adverse
media attention and the effects of lit-
igation. Although courts in the US
dismissed about 14,000 implant
claims, the manufacturer agreed in
August 1999 to settle the remaining
lawsuits. The company cited the ex-
pense of defending the suits as the
reason for the settlement, which is
expected to cover the remaining
claims of 36,000 implant users.9

Future Implants
Developments in contraceptive

implants have focused on reducing
the number of capsules, making the
capsules more rigid, varying the 
duration of use, and providing bio-
degradable delivery systems. Both
two-rod and one-rod systems are
being developed.

The two-rod system (Norplant II)*
uses levonorgestrel. Levonorgestrel

release rates, pregnancy rates, and
side effects are comparable with the
original six-rod system. The two-rod
system can be used for 5 years. A re-
cent 5-year study of 594 women
reported a cumulative pregnancy rate
of 0.8 per 100 women.10 The most 
frequent reasons for removal were
menstrual irregularities, including
prolonged bleeding/spotting and ir-
regular bleeding (Figure 1). A study of
1,208 women in China found a 5-year
pregnancy rate of 0.7 per 100 users
and a continuation rate of 65%.11

The capsules in the two-rod im-
plant are longer (44 mm vs 34 mm)
than those in the six-rod system. The
decreased number of implants may be
an advantage when inserting and re-
moving them. In a recent study,
mean removal time was less than 6
minutes for all removals (Figure 2).
Removal complications were reported
in only 7% of cases. Average removal
time for these cases was under 16
minutes.10

Increasing duration of use does 
not affect removal times for two-rod
implants. Reports concerning original
six-rod implants had indicated 

increased removal times and compli-
cations after 3 years, attributed to
increased fragility of the implanted
capsules over time. In a recent study,
however, mean removal times in the
third, fourth, and fifth years were
comparable to first-year removal time
(Figure 3).10
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Figure 1

Most Frequent Reasons for Discontinuation of 
Two-Rod Contraceptive Implants
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Figure 2

Mean Removal Time for 
Two-Rod Contraceptive Im-

plants, by Presence or Absence
of Complications
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Figure 3

Mean Removal Time for 
Two-Rod Contraceptive Im-
plants, by Duration of Use
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The FDA has approved two-rod
subdermal contraceptive implants for
use in the United States. However, fear
of future litigation may delay their
market introduction indefinitely.7

Researchers also are evaluating sev-
eral single-rod devices, each using a
different progestin. One single-rod
implant (Uniplant)* uses nomegestrol
acetate, another uses the progestin
ST-1435, and a third (Implanon)* uses
3-keto-desogestrel.12,13

The 3-keto-desogestrel implant was
introduced in November 1999 in the
UK, where it was approved for 3 years
of use. Steroid in crystalline form
combined with the ethylene vinyl ac-
etate copolymer forms the core of the
40 mm x 2 mm implant. A rate-con-
trolling membrane of ethylene vinyl
acetate covers the steroid-containing
core. The implant releases about 60
mcg/day of levonorgestrel in the first
year, dropping by about one-third in
the second year.12,13

Biodegradable Implants
The Center for Population Research

of the National Institute for Child
Health and Human Development is
studying a biodegradable implant
(Capronor)*. The biodegradable im-
plant contains levonorgestrel
embedded in one rod of a biodegrad-
able compound, the polymer
E-caprolactone. An advantage of
using the E-caprolactone polymer is
its rapid release rate; the polymer re-
leases levonorgestrel 10 times faster
than silastic.14 Therefore, a single 
implant (40 mm) can release contra-
ceptive doses of levonorgestrel (>0.2
ng/ml). 

Biodegradable implants could offer
implantable contraception while
eliminating the need for removal.
Rods should remain intact, however,
for the method’s length of effective-
ness. Intact rods ensure that the
device can be removed if a woman so
wishes. The possibility of not being
able to remove degrading capsules has
previously been a major concern of
the FDA. 

Family Health International re-
searchers are studying biodegradable
pellets, about the size of a grain of
rice, that contain norethindrone.14

The pellets contain approximately
90% norethindrone and 10% choles-
terol. These pellets are expected to
release norethindrone over a 12- to
18-month period, and then disinte-
grate by 24 months. Thus far, clinical
trials of two, three, and four pellets
reveal that users of four pellets are
more likely to be anovulatory and
amenorrheic. The skin of the hip or
upper arm is the preferred insertion
site. Removal is possible only within
the first few months of insertion.15

Injectable Contraception

Background 
In 1992, the FDA approved depot

medroxyprogesterone acetate
(DMPA) as a long-acting, injectable
progestational contraceptive. The ac-
tion concluded a 25-year effort to
market the drug as a contraceptive in
the United States (Figure 4). The FDA
had previously approved the drug for
treatment of endometrial and renal
cancers. The agency’s Fertility and
Maternal Health Drugs Advisory
Committee had twice before recom-

mended DMPA’s approval as a contra-
ceptive (1973 and 1975). However,
the FDA overruled these previous rec-
ommendations, citing several safety
concerns, including beagle dog stud-
ies suggesting a possible increased
breast cancer risk. The final approval
recommendation followed the publi-
cation of World Health Organization
(WHO) data suggesting that women
using DMPA have no overall in-
creased risk of cancers.16

Over the past 3 decades, more than
30 million women in over 90 coun-
tries have used DMPA.17,18 Women
usually receive a 150 mg dose every 
3 months via intramuscular injection.
DMPA is delivered as an aqueous sus-
pension of microcrystals, which
slowly dissolve and release the drug
into the body. Contraceptive levels of
progestogen persist for up to 14 weeks
following injection. 

In most women using DMPA, cir-
culating levels of progestogen are
adequate to block the luteinizing hor-
mone surge; thus, the method works
primarily by suppressing ovulation.
Secondary mechanisms of action may
include thickening of the cervical
mucus and alteration of the endome-
trium, serving as barriers to sperm
penetration and ovum implantation,
respectively. The combined effect of
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DMPA in the United States: Historical Perspective
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these mechanisms makes DMPA a
highly effective form of contracep-
tion—the typical failure rate is less
than 1% per year.19

Side Effects and Discontinuation
Menstrual disturbances are the

norm.20,21 Irregular bleeding and
spotting are common during the first
few months of DMPA use; these
episodes may last 7 days or more.
With increased duration of use,
bleeding and spotting episodes occur
less frequently and are shorter in
length. Amenorrhea is common fol-
lowing 9 to 12 months of DMPA use.
Other side effects reported with
DMPA use include weight gain,
headache, breast tenderness, and psy-
chological effects, such as loss of
libido, depression, nervousness, and
fatigue.20,21 Of these, weight gain is
the most common, but is seen in
studies without controls. Small cross-
sectional studies of bone density loss
among DMPA users have yielded
conflicting results. Limited prospec-
tive data indicate that adolescent
DMPA users may experience adverse
effects on bone mineralization dur-
ing this formative period. Whether
bone loss attributed to DMPA use is
reversible after discontinuation is 
unknown.

Irregular bleeding patterns and
amenorrhea are also the most 
frequent reasons for DMPA discon-
tinuation. About one-third of
patients stop using DMPA by the end
of 1 year; about one-half do so by the
end of 2 years. Adolescent discontin-
uation rates appear similar. One
study of 50 teens using DMPA found
that about two-thirds used the drug
for 1 year. At 2 years, about half were
using the drug; by the end of 3 years,
only 18% continued to use DMPA.22

Although amenorrhea has been cited
as a common reason for discontinua-
tion among adult women, this side
effect was well tolerated by the ado-
lescents; 72% of those experiencing
amenorrhea were happy about it.

New Injectables
Research on new injectable contra-

ceptives has focused on reducing the
menstrual irregularities associated
with DMPA. Formulations that com-
bine an estrogen and progestin 
may provide better cycle control and
improve continuation rates with in-
jectable contraception. New 1- and
2-month combined injectables are
being evaluated, as well as longer-
acting progestin-only formulations.

Several once-a-month injectables
are available in other countries. These
include a combination of estrogen
and progestin used in China (hydrox-
yprogesterone caproate 250 mg and
estradiol cypionate 5 mg) and Latin
America (dihydroxyprogesterone ace-
tophenide 150 mg and estradiol
enanthate 10 mg).23 After extensive
research and evaluation, in 1993,
WHO endorsed two additional combi-
nations: DMPA 25 mg plus estradiol
cypionate 5 mg (Lunelle, previously
known as Cyclofem or Cyclo-
Provera)* and norethisterone
enanthate 50 mg plus estradiol 
valerate 5 mg (Mesigyna)*.

A large multicenter study by WHO
reported a 1-year pregnancy rate of 0
for DMPA/estradiol cypionate and
0.18 for norethisterone enanthate/
estradiol valerate.24 Studies of DMPA/
estradiol cypionate—used by 7,927
women in Indonesia, Jamaica, 
Mexico, Thailand, and Tunisia—
confirmed the high efficacy of the
method with 12-month pregnancy
rates ranging from 0 to 0.7%.25 The
manufacturer of DMPA/estradiol cypi-
onate is awaiting FDA approval to
market the product in the US.26

Once-a-month combination in-
jectables are associated with better
cycle control than DMPA.27 About
36% of DMPA users experience irregu-
lar bleeding, while 23% and 25% of
DMPA/estradiol cypionate and nore-
thisterone enanthate/estradiol
valerate users, respectively, experience
irregular bleeding between 3 and 6
months of use. In WHO studies, users
of both combined formulations have
reported fewer occurrences of amen-
orrhea, infrequent bleeding, irregular
bleeding, and prolonged bleeding
than users of DMPA (Figure 5).28
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Figure 5

Proportion of Injectable Contraceptive Users Experiencing 
Bleeding Pattern Changes During First 90 Days, 

by Formulation and Pattern Type
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Twelve-month life-table discontin-
uation rates for menstrual bleeding
disturbances are lower for combined
injectables than expected for most
progestin-only methods.27 For exam-
ple, only 5% or fewer women
receiving either DMPA/estradiol cypi-
onate or norethisterone enanthate/
estradiol valerate discontinue use be-
cause of amenorrhea, while between
6% and 13% discontinue for bleeding
related reasons. Although all monthly
injectables provide better cycle con-
trol than does DMPA, abnormal
bleeding was still the main drug-
related complaint and reason for dis-
continuation.29 How the need for
monthly injection will impact adher-
ence, especially in teens, needs
further research.

Other Injectables
Several progestin-only injectables

are in use or under investigation in
other countries. A 200 mg injection of
norethindrone enanthate (Norister-
at)* provides effective contraception
for 2 months, with a pregnancy rate
of 0.4 at 12 and 24 months.30 The
WHO is studying longer-acting 
injectables. Levonorgestrel cyclobu-
tylcarboxylate and levonorgestrel
butanoate are two longer-acting com-
pounds.23 For either compound, doses
of 12.5 mg suppressed ovulation for 
2 to 3 months, 25 mg suppressed ovu-
lation for 5 to 6 months, and a single
dose of 50 mg suppressed ovulation
for over 8 months.

Injectables using microspheres or
microcapsules containing one or
more hormones also are under inves-
tigation.31 A sterile solution suspends
the time-released spheres. The micros-
phere contains a polymer commonly
used in a biodegradable suture, poly-
dl-lactide-co-glycolide. Depending
upon the formulation, injectable mi-
crospheres provide contraception for
1, 3, or 6 months. Menstrual distur-
bances are the primary side effect. 

References
1. Segal SJ. The development of NORPLANT

implants. Stud Fam Plann 1983;14:159-163.
2. Population Council. Summary of Clinical

Findings on NORPLANT Subdermal Contra-
ceptive Implants. New York: Population
Council; 1989.

3. Sivin I. International experience with NOR-
PLANT and NORPLANT-2 contraceptives.
Stud Fam Plann 1988;19:81-94.

4. Frank ML, Poindexter AN, Cornin LM, et al.
One-year experience with subdermal con-
traceptive implants in the United States.
Contraception 1993;48:229-243.

5. Dunson TR, Amatya RN, Krueger SL. Com-
plications and risk factors associated with
the removal of NORPLANT implants. Obstet
Gynecol 1995;85:543-548.

6. Frank ML, DiMaria C. Levonorgestrel sub-
dermal implants: contraception on trial.
Drug Safety 1997;17:360-368.

7. Connell EB. The exploitation of autoim-
mune disease: breast implant litigation and
its dire implications for women’s health. J
Women’s Health 1998;7:329-338.

8. Food and Drug Administration. Norplant
update. (Talk paper T95-42.) August 17,
1995.

9. American Home Products. American Home
Products Press Statement on Settlement of
Norplant System Lawsuits (press release).
August 25, 1999.

10. Sivin I, Alvarez F, Mishell DR, et al. Contra-
ception with two levonorgestrel rod
implants: a 5-year study in the United
States and Dominican Republic. Contracep-
tion 1998;58:275-282.

11. Sujuan G, Mingkun D, Linde Z, et al. A five-
year evaluation of NORPLANT II implants
in China. Contraception 1994;50:27-34.

12. Newton JR. New hormonal methods of
contraception. Baillieres Clin Obstet Gy-
naecol 1996;10:87-101.

13. Reifsnider E. On the horizon: new options
for contraception. J Obstet Gynecol Neonatal
Nurs 1997;26:91-100.

14. Darney PD. Hormonal implants: contracep-
tion for a new century. Am J Obstet Gynecol
1994;170:1536-1543.

15. Singh M, Saxena BB, Landesman R, et al.
Contraceptive efficacy of bioabsorbable pel-
lets of norethindrone (NET) as
subcutaneous implants: Phase II clinical
study. Adv Contracept 1985;1:131-149.

16. WHO Collaborative Study of Neoplasia and
Steroid Contraceptives. Breast cancer and
depot-medroxyprogesterone acetate: a
multinational study. Lancet 1991;338:833-
838.

17. Kaunitz AM. Injectable contraception. Clin
Obstet Gyneol 1989;32:356-367.

18. Upjohn’s Depo-Provera C-150 long-acting
injectable contraceptive recommended for
approval by advisory committee after al-
most 20 years of FDA consideration. The
Pink Sheet 1992;54(25):3-4.

30 The Contraception Report • Volume 10, No. 6, February 2000

*Brand names are used for identification purposes only and do not imply endorsement.

19. Fu H, Darroch JE, Haas T, et al. Contracep-
tive failure rates: new estimates from the
1995 National Survey of Family Growth.
Fam Plann Perspect 1999;31:58-63.

20. World Health Organization. A multi-cen-
tered Phase III comparative clinical trial of
depot-medroxyprogesterone acetate given
three-monthly at doses of 100 mg or 150
mg: I. Contraceptive efficacy and side ef-
fects. Contraception 1986;34:223-235.

21. Lande RE. New era for injectables. Popula-
tion Reports 1995;23(2). 

22. Smith RD, Cromer BA, Hayes JR, et al.
Medroxyprogesterone acetate (Depo-
Provera) use in adolescents: uterine
bleeding and blood pressure patterns, pa-
tient satisfaction, and continuation rates.
Adolesc Pediatr Gynecol 1995;8:24-28.

23. Alvarez-Sanchez F, Brache V, Faundes A. Re-
cent experience with and future directions
of contraceptive implants and injectable
contraceptives. Curr Opin Obstet Gynecol
1993;5:805-814.

24. WHO Task Force on Long-Acting Systemic
Agents for Fertility Regulation. A multicen-
tered Phase III comparative study of two
hormonal contraceptive preparations given
once-a-month by intramuscular injection.
1. Contraceptive efficacy and side effects.
Contraception 1988;37:1-20.

25. Hall PE. The introduction of Cyclofem into
national family planning programmes: ex-
perience from studies in Indonesia,
Jamaica, Mexico, Thailand and Tunisia.
Contraception 1994;49:489-507.

26. Johnson LA. New contraceptive methods to
bring more choices. Associated Press; July 5,
1999.

27. Fraser IS. Vaginal bleeding patterns in
women using once-a-month injectable con-
traceptives. Contraception 1994;49:399-420.

28. Hall PE. New once-a-month injectable con-
traceptives, with particular reference to
Cyclofem/Cyclo-Provera. Int J Gynaecol Ob-
stet 1998;62:S43-S56.

29. Koetsawang S. Once-a-month injectable
contraceptives: efficacy and reasons for dis-
continuation. Contraception 1994;49:
387-398.

30. WHO Task Force on Long-Acting Agents for
the Regulation of Fertility. Multinational
comparative clinical trial of long-acting in-
jectable contraceptives: norethisterone
enanthate given in two dosage regimens
and depot-medroxyprogesterone acetate.
Final report. Contraception 1983;28:1-20.

31. Singh M, Saxena BB, Singh R, et al. 
Contraceptive efficacy of norethindrone
encapsulated in injectable biodegradable
poly-dl-lactide-co-glycolide microspheres
(NET-90: Phase III clinical study). Adv Con-
tracept 1997;13:1-11.



The Contraception Report • Volume 10, No. 6, February 2000 31

CME Quiz Vol. 10, No. 6

The
CONTRACEPTION

Report

1. According to United Nations (UN) projec-
tions, the global population in 2050 will
most likely reach
a. 7 billion c. 11 billion
b. 9 billion d. 13 billion

2. According to the UN, average fertility
rates worldwide have decreased by how
much since 1950
a. one-quarter c. one-half
b. one-third d. two-thirds

3. According to the UN, what proportion of
the world’s population live in developing
countries
a. 60% c. 80%
b. 70% d. 90%

4. According to the UN, which of the fol-
lowing industrialized nations will likely
experience the largest population growth
over the next 50 years
a. Germany c. France
b. United States d. Japan

5. According to the UN, what proportion of
the world’s population is entering peak
childbearing years (ages 15 to 24 years)
a. one-tenth c. one-sixth
b. one-eighth d. one-fourth

6. According to the UN, between 1960 and
1997, the proportion of couples in the 
developing world using contraception
a. decreased by one-third
b. remained unchanged
c. increased twofold
d. increased fourfold

7. According to the UN, the dominant
method among those practicing contra-
ception in the developing world is
a. female sterilization
b. condoms
c. withdrawal
d. oral contraceptives

8. According to a 1997 study by Population
Action International (PAI), between 1982
and 1994, contraceptive access in Africa 
a. increased threefold
b. increased twofold
c. remained the same
d. decreased by one-third

9. According to the UN, how many women
worldwide lack access to modern contra-
ceptive methods
a. 100 million
b. 250 million
c. 350 million
d. 500 million

10. State laws prohibiting contraceptive use
were overthrown by which US Supreme
Court decision 
a. Roe v Wade
b. Griswold v Connecticut
c. Bowers v Hardwick
d. Akron v Akron Center for 

Reproductive Health

11. The earliest known condoms were made
from what material
a. animal membrane
b. cloth
c. linen
d. rubber

12. In 1934, Japanese physician Ota devel-
oped a variation of the ring IUD that
contained 
a. copper
b. levonorgestrel
c. a monofilament tail
d. a supportive center structure

13. Russell Marker contributed to the devel-
opment of oral contraceptives by
a. conducting early experiments 

with rabbits
b. devising an inexpensive means to 

produce synthetic hormones
c. introducing Gregory Pincus to 

philanthropist Katherine McCormick
d. conducting the first large-scale 

human trials

14. The US Food and Drug Administration
(FDA) approved the first product for oral
contraception in
a. 1950 c. 1960
b. 1955 d. 1965

15. Between 1960 and 1975, the US total 
fertility rate
a. decreased from 3.5 to 2 children 

per woman
b. increased from 2 to 3.5 children 

per woman
c. remained constant at 3.5 children 

per woman
d. remained constant at 2 children 

per woman

16. The LNG-20 IUD has a 7-year cumulative
failure rate of about
a. 1% c. 3%
b. 2% d. 4%

17. Each of the following contraceptive meth-
ods are among the three most commonly
used in the US EXCEPT
a. oral contraceptives
b. male condom
c. male sterilization
d. female sterilization

18. According to a study by Sivin et al, two-
rod subdermal contraceptive implants
have a 5-year cumulative failure rate of 
a. 0.3 per 100 women
b. 0.8 per 100 women
c. 1.5 per 100 women
d. 2.0 per 100 women

19. In a 5-year study of two-rod subdermal
contraceptive implants by Sivin et al,
complications were reported during what
proportion of removals 
a. 20% c. 12%
b. 16% d. 7%

20. In World Health Organization studies,
compared with users of progestin-only 
injectables, combination injectable users
reported fewer occurrences of each of the
following EXCEPT
a. amenorrhea
b. infrequent bleeding
c. prolonged bleeding
d. frequent bleeding

Please mark your answers on the CME Quiz Answer Form.
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