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As the last contributor to this symposium, I plan to offer
my personal view abopt the prognosis for practical contraception
in the early part of the twenty-first century. By limiting myself
to practical approaches -- i.e. methods utilizable by millions of
people -~ I am bound to present a more realistic and also more
pessimistic forecast than some of the other pérticipants.

I shall start with three relevant questions: Why do we need
improved contraception? Who needs it? What kind is particularly
needed? Detailed answers to these questions were provided in an
earlier book (1):; therefore, only a brief updaﬁed resume will be

provided in this introductory section.

Some Demographic Realities

It took one hundred years -- essentially the entire 19th
century -- to add one billion peopie to the world's population.
Yet in my own life time the world population has increased from
1.9 to 4.7 billion; barring a nuclear catastrophe, it will almost
certainly reach the 8 billion figure by my hundredth birthday in
2023. Most of this spectacular rise occurred 'in the lesser
developed countries (2). Table 1 compares population growth by

decade in the developed and lesser developed parts of the world.

. The former started this century at a 10 - 11% rate for the first



thirty years:; thereafter a precipitous drop occurred during the
1930's and 1940's -- presumably because 6f the Great Depression
and World War II -- followed in the 1950's and 1960's by a return
to the original 1900-1930 levels. The 1970's displayed a
dramatic fall of nearly 50%. By contrast, the lesser developed
countries showed a consistent increase in rate of growth from
5.3% at the beginning of this century to nearly 30% in the
seventh decade. Virtually all of this startling increase is due

to advances in death control (2).

Table 1

Population Growth (2} in Developed and
Lesser Developed Countries, 1900-1980

Population Growth per Decade (%)

Developed Lesser Develocoped
Countries Countries

1900 - 20 11.0 5.3

1920 - 30 10.1 11.5

1930 - 40 7.0 12.2

1940 - 50 3.9 12;0

1950 - 60 i 14.0 21.6

1960 - 70 11.7 26.1

1970 - 80 5.8 . 29.9

Another graphic illustration of this spectacular difference

in growth rates can be provided in a prospective, rather than



.retrospective_(cf. Table 1), manner by comparing Europe and
Africa. In 1984, these two continents had approximately equal
populations (ca. half a billion each). In the year 2020, it is
estimated that Africa's population will have tripled, while
Europe's will have remained practically stationary. As a result
of the much higher birth rates and lower life expectancy in the
lesser developed countries, an unusually high proportion
(frequently in excess of 40%) of the population is below the age
of 15, thus leading to a population "pyramid" with a very broad
base. By contrast, the affluent countries display a virtual
population "column" in terms of age composition. Increasingly,
the world is being divided into geriatric (= developed) and
pediatric (= lesser developed) countries with all of the
economic, political, educational and even recreational
consequences associated with such dramatically distinct age

distributions.

Table 2

The World's 11 Largest Countries (1984) in Area and Population (3)

Country Population ' Rank Rank
(millions) (area in sq. miles)
China : 1,052 1 3
India 747 2 7
USSR 275 3 1
Uusa 237 4 4
Indonesia 160 5 15
Brazil 133 6 5
Japan 120 7 50
Bangladesh 97 8 50
Pakistan 93 9 35
Nigeria 92 10 31
Mexico 77 11 14




For the purpose of my argument, it will be sufficient to
concentrate on the eleven largest countries in the world (Table
2) since they are responsible for 70% of the world's population.
Particularly striking is the lack of correspondence between their
respective ranks in population and land surface. For instance,
Bangladesh is the eighth most populated country in the world, but
does not even appear (cf. Table 2) among the first fifty
countries in terms of land surface!

In the long run, economic and social development lead to
reduced population growth. The nature of these social changes,
which I have categorized (1) as "contracéptive software," is
described succinctly by Berelson (4). As an example he used
India -- now the second most populous country (cf. Table 2), but
which by the first quarter of the next century may replace China
in the first spot.

How, in theory, can India cut its birth rate in half?

Get a major proportion of the labor force into industry

and thus sharply raise the standard of living and

promote urbanization, give every Indian including the

girls at least 6-8 years of schooling, forbid child
labor, cut infant mortality to below 25, raise the
female age at marriage to 25 or so, establish the
nuclear family with separate residence, get 35-40% of

the women of reproductive age into the labor force, set

up a functioning system of social security....The point

is less that such measures are uncertain of success,

than that they cannot be achieved: The policies are

reasonably clear, their early implementation is

impossible.

Some social scientists and most of ,the current
administration in Washington believe that these social changes
are sufficient and point to the decline in nineteenth century
European birth rates as an example. Most realists, including

virtually all "Third World" officials that participated in the



1984 UN Conference on Population in Mexico City, believe that
“contraceptive software" must be accompanied by effective and

acceptable "contraceptive hardware" (1); it would be preposterous

to assume that coitus interruptus =-- the principal European
contraceptive method of the nineteenth century -- would be an
acceptable method of choice for the next century.

But economic development is clearly not enough. Among the
world's eleven most populated nations (Table2), only three
countries (USSR, USA and Japan) display a population growth that,
demographically speaking, can be considered to be under control.
Two of these countries -~ USA and Japan -- are technologically
and economically the most advanced in the world. Yet consider the
quality and range of their contraceptive hardware:

In Japan (S5a), except for condoms, abortion is the most
widely practiced method of birth control. It is the only advanced
country in the world where the promo?ion and distribution of oral
contraceptives are still not allowed. This situation will not
change until 1990 (Sb). As a consequence, over 25% of all
abortions in Japan are performed on women above the age of 35 and
another 25% on women between the ages of 30 - 34. The
corresponding American figures are only 7 and 9.7% for these age
groups (1). It follows that older American women practice
effective contraception, whereas this is not true of their
Japanese counterparts, who would clearly benefit. from improved
contraception.

Conversely, the Japanese teenage pregnancy rate is
negligible, whereas it is rampant in the USA, an American

teenager becoming pregnant every 30 seconds. Nearly one~third of



teenager becqminq pregnant every 30 seconds. Nearly one-third of
all American abortions are performed on teenage women and another
third on women between the ages of 20 - 24. Clearly,there is an
enormous need to improve the quality of contraception among
younger Americans. Yet this is the country where litigious
practices have escalated to such an extent (6) that in 1986 the
manufacture and distribution of virtually all IUDs was
discontinued by the relevant pharmaceutical companies even though
these devices are considered safe and ‘continue to be approved for

public use by the Food and Drug Administration.

The Case for Postcoital Contraéeption

The above cited statistics and the examples of Japan and the
USA should suffice to support my answer to the first two
questions raised in the introduction to my paper: Improved
contraception is certainly needed; furthermore, this applies to
people all over the world independent of their economic and
social status. This leaves only one unanswered gquestion: What
kind of contraception is particularly needed?

Some time ago, the Chilean demographer Requena (7) drew a
qualitative picture in which he related the nature of the birth
control hardware to the sociceconomic-cultural level of the
population. While Requena's conclusions pertained to Chile, they
are actually of world-wide applicability. He started with a
virtual truism: couples on the bottom of that scale have the
highest uncontrolled fertility; their birth rates decline as they
~move up the socioceconomic-cultural ladder until finally optimum

family planning is reached.



However, in the context of my paper it is important to
realize that such fertility control is first accomplished
predominantly by induced abortion and that the incidence of
effective contraception increases only gradually. Contraception
usually surpasses abortion only when the population approaches
the higher levels of the sociceconomic scale. At first sight,
Japan would appear to be an exception since that population is
close to the economic top. However, there are special factors
operating in that country, not the least being the great pressure
of the private medical practitioners, who are responsible for
most of the Japanese abortions and fear the loss of a lucrative
income if more effective methods of contraception (i.e. the Pill)
were approved.

If this argument is accepted, then the conclusion is reached
that one should focus on improvements in postcoital rather than
precoital birth control. At the present time, abortion is
essentially the only postcoital "hardware" approach practiced,
since the "morning-after pill" (high dosages of orally effective
estrogens or progestins ingested within a few days of
intercourse) is hardly used. Theréfore, my answer to the third

question is that improvements in postcoital contraception should

have the highest priority for the foreseeable future and would
also find the widest range of new users. This does not mean that
other methods, which fall into the definition of precoital
approaches, should not be investigated. Most experts in the
field agree that a well-stocked and diverse "contraceptive

supermarket" (1) is required to respond to the following needs:



differences in acceptability due to the cultural, religicus and
socio-economic hetereogeneity of many populations; changing needs
of couples during various phases of reproductive life;
differences in medical and public health services available;
unexpected appearance of adverse side effects; ethnic and/or
geographic differences in the frequency of adverse reactions.
Most of the preceding contributors to this symposium have
addressed themselves to such alternate precoital approaches.
Therefore, I shall focus on the case for postcoital contraception
and then conclude with my overall prognosis for the early part of
the ﬁext century. For the purist, postcoital contraception offers
only a very narrow time frame -- the period while the sperm moves
up the vagina toward the ovum -- and to that extent offers only
limited opportunity for prevention of fertilization. There are
individuals who equate most postcoital contraception simply with
abortion; because they believe that l1ife starts at the moment of
fertilization and that any interference with a fertilized egg --
however recent the fertilization -- destroys "independent human
life." They ignore the fact that for hundreds of millions of
persons interference with a fertilized egg a few days, or even
three to four weeks, after conception would still represent
"contraception.™ The position of the present American
administration, notably of President Reagan, falls into the
narrowest of definitions for "postcoital contraception.® Since
the USA funds and performs no less than 85% of all basic research
in the area of reproductive biclogy and over 50% of all
contraceptive R & D (8), it is evident that the prognosis for

major changes in the field of postcoital contraception is dim.



Criteria for Improved Contraception

Irrespective of its pre- or post-coital use, I would list
the following six important criteria for any future
contraceptive.

(1) For the balance of this century, the main focus should
be on women; not because men should not bear at least part of the
contraceptive responsibility, but rather because in many parts of
the world men still refuse . . to do so. Furthermore, a truly
liberated woman is one who makes the ultimate decision with
respect to her own fertility. Millions of women throughout the
world still do not have the right or opportunity to do so.

(2) Contraception should be separate from coitus, both for
reasons of efficacy and pleasure. This feature is one of the
principal advantages of sterilization, steroid contraceptives and
IUDs. -

(3) In the case of systemic administration, only short term
exposure should be invelved. This feature would overcome the most
serious drawback of steroid contraceptives.

(4) No sophisticated medical backup should be required;
relatively primitive public health channels should be sufficient.

(5) The method should be easily applicable (i.e.
understandable as well as acceptable) to teenagers.

(6) Literacy by the users should not be required.

Prospects for Advances in Postcoital Contraception

In theory, birth control can be practided by interfering



with the human reproductive cycle at many different stages. These
are summarized in Table 3 and divided into pre~ and post-coital

approaches. By definition, any postcoital method is limited to

women.
Table 3
Steps Susceptible to Fertility Regulation

Precoital

| Spermatogenesis Male

I Sperm Maturation Male

|

| Sperm Motility Female / Male

| Ovum Fertilization Female / Male

|

| Ovulation Female
Postcoital _

i Luteal Function Female

I Fertilization Female

| Ovum Transport Female

| Implantation Female

|

I

Embryonic Development Female

Currently, basic research is performed in all ten areas
summarized in Table 3, but applied research and especially
product development efforts are limited to only a few. I believe
that the choice for such emphasis is based primarily on technical
entrepreneurship . rather than public policy. In other words, a
basic research area (e.g. control of ovulation) has progressed
sufficiently so that a practical fertility control method (e.q.
the Pill) can be developed on the basis of that scientific
knowledge. Whether this is precisely the contraceptive method
that the public needs most is a question that is usually

relegated to market research specialists rathér than formulators
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of public policy. The validity of this criticism can be supported
by‘examining an important report on future fertility planning
technologies issued in 1982 by the Office of Technology
Assessment (OTA) in Washington (9). The list of different methods
under development are summarized in Tables 4a, 4b and 4c.

It is interesting to note that the OTA report (9) described
this list in the following words: "Between now and the end of the
century, more than 20 new or significantly improved technologies
for contraception are expected to become available." Not
surprisingly, immediately after release of this government

sponsored study (9), newspaper headlines like "NEW BIRTH CONTROL

METHODS ARE NEAR" (March 29, 1982 issue of the San Francisco

Chronicle) appeared all over the USA. Clearly, the communication
media and the public expect major improvements in practical birth
control. How justified is this assumption and to what extent
does the list in Table 4 represent éverall strategic thinking

rather than mere scientific curiosity?

Table 4a

Future Fertility Planning Technologies

Highly likely before 1990

1. Safer oral contraceptives

2. Improved IUDs

3. Improved barrier contraceptives for women

4. Improved long-acting steroid injections

5. Improved ovulation-detection methods for use with periodic
abstinence

6. Steroid implants

7. Steroid wvaginal rings

8. LRF-analog contraceptives for women

11



9. Prostaglandin analogs for self-administered induction of
nenses

Table 4a lists 9 fertility planning technologies that are
considered "highly likely" to be ready before 1990. Only two of
these (No. 8 and 9 in Table 4a) fall into my definition of
"costcoital contraception." Since we are already halfway to 1990,

feel justified in stating that there is not a ghost of a chance
that either of these two approaches could possibly be used by the
general public by Deéember 31, 1990.

What about the other seven '"precoital" technologies listed
in Table 4a? Items 1,4,6 and 7 all fall into the category of
izprovements in steroid-mediated contraception. While it is not
clear how "new" the public would consider continued dependence on
steroid hormone analogs, some improvements can be expected --
pcssibly even by 1990. A more detailed analysis of the prospects
fcr steroid contraception until tbe turn of this century is

svered elsewhere (10). Given the recent withdrawal of virtually
all IUDs from the US market and the fact that 70% ofhall world-
wide users of IUDs reside in China (11), where these devices have
nct changed since the early 1970's (12), it is exceedingly
unlikely that much will happen on the IUD front during this
cdsecade. Some realistic caveats about the aﬁplicability of newly
developed ovulation-detection methods (No. 5 in Table 4a) have
Eezen expressed recently (13). In any event, such new approcaches
are primarily useful for the second half of the menstrual cycle
(the "Y“green" light: you have now ovulated; unprotected
intercourse is safe) rather than for the first half {the "red"

light: do not have unprotected intercourse; you will ovulate
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within the next three days).

This leaves only item No. 3: improved'barrier contraception
for women. This is an area where significant progress has indeed
occurred in this decade through the introduction of the TODAY
sponge. Its advantages -- over-the-counter distribution; one size
fitting all; free, 24-hour telephone "hot-line" for answering
user's questions -- would seem to lend themselves particularly

well to American teenage populations (14).

Table 4b

Future Fertility Planning Technologies

Possible by 1990 but prospects doubtful

1. Monthly steroid-based contraceptive pill
2. Improved monthly steroid injection

3. New types of drug releasing IUDs

4. Mini-dose vaginal rings :

5. Antipregnancy vaccine for women

6. Improved barrier contraceptives for men

7. Sperm suppression contraceptives for men
8. Reversible female sterilization

9., Simplified female sterilization techniques
10. Simplified male sterilization techniques
11. LRF analogs for self-administered induction of menses

The 11 methods listed in Table 4b were defined in the OTA
report as "possible by 1990 but prospects doubtful." Only one of
them, No. 11, belongs in the "postceital" category and I consider
it inconceivable that an "LRF analog for self-administered
induction of menses" could be developed intoc a practical method
of fertility contreol in this decade. Sihiiarly, an antipregnancy

vaccine for women (No. 5) cannot possibly be ready for public use



by the end of this decade, regardless of how much money were
allocated for such purpose, and the same can be said for a male
sperm suppression agent (No. 7). Items 1 - 4 of Table 4b are
essentially identical to similar entries in Table 4a and require
no further comment.

The incidence and acceptability of sterilization has sky-
rocketed throughout the world. Reversibility of female
sterilization (No. 8) would thus be greatly welcomed all over the
world, whereas simplification of either female (No. 9) or male
(No. 10) sterilization would have its greatest impact in many
Third World countries. Conceptually, most of these
simplifications are based on chemical rather than surgical
blocking of the fallopian tubes or vas deferens; such work has
been going on for close to twenty years. There is no evidence
that such simplified methods can be introduced on any meaningful
scale in this decade and this is équally true of reversible
female sterilization beyond the presently used surgical
appreaches.

"Improved barrier contraceptives for men" (No. 6) is a
euphemism for "better condoms," although spermicide-containing
films are alsc included in this definition. Just like its female
counterpart (Né. 3 in Table 4a), it is tﬁe one item in Table 4b
for which some practical improvements can be cited (15). These
include spermicide-releasing condoms and more recently, condoms
which do not slip off easily during or after coitus. This is not
only a marked advantage from a contraceptive efficacy standpoint,

but may also have significant public health advantages in
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improved prevention of sexually transmitted diseases.

My critique of the first'twenty technologies (Tables 4a and
4b) of the OTA report (9) can be summarized by stating that any
improvements will be very modest ones:rthat few, if any, merit a
definition of "newness" commensurate with the size of the
newspaper headlines that heralded the original 1982 OTA report
(9) or that the lay public expects; but that they do offer modest
additions to a few sections of our “"contraceptive supermarket" of
the 1980's and early 1990's, and to that extent should be
welcomed gratefully, though not effusively. However, if my
argument is accepted about the urgency for improved postcoital
contraception, then only black pessimism is warranted for the
rest of this decade and only a single ray of light for the

following decade.

Prognosis for the Twenty-first Century

The contents of Table 4c represent a useful platform for
launching a set of predictions about the nature of contraceptive
hardware in the next centur&. Rather than going seriatim through
all eleven technologies described in the OTA report (9) as
"unlikely by 1990 but possible by 2000," I shall limit myself to
four broad categories:. (1) postcoital methods; (2) male
contraception: (3) reversibility of sterilization; (4) vaccines.
None of my predictions are meant to encompass a time frame much
beyond the first quarter of the next century. However, all four
would represent conceptually new advances that would affect
contraceptive practice qualitatively and quantitatively, similar

to what happened in the 1960's when the Pill was first offered as
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an alternative to the diaphragm and condom.

Table 4

Future Fertility Planning Technologies

Unlikely by 1990 but possible by 2000

1. Antifertility wvaccine for men
2. Antisperm drugs for men
3. Antisperm maturation drugs for men
4. Lactation-linked oral contraceptives for women
5.0vulation prediction methods for use with periodic
abstinence
6. New types of antiovulation contraceptive drugs for women
7. Contraceptive drugs for women that disrupt ovum transport
8. Reversible male sterilization
9. Pharmacologic or immunologic sterilization for women
10. Pharmacologic or immunologic sterilization for men
11.Agents other than LRF analogs for self-administered
induction of menses

(1) Postcoital methods.

Only two entries in Table 4c -- Nos. 7 and 11 -- fall into
this category and it is the last one that shows the greatest
promise. I indicated already in 1970 (16) that a "once=-a-month
pill", possibly a luteolytic agent, serving as a menses inducer
could have an enormous impact in future contraception. I
presented a detailed critical path map, siﬁce revised (1), which
outlined the steps required to bring such an agent to fruition; I
estimated that it would take between ten to seventeen years to
develop such a method. Interestingly, precisely within this time
frame =-- primarily because of advances (17) in screening for
steroids that might bind competitively to the progesterone

'receptor -- a group from Roussel-UCLAF introduced a synthetic 19-
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nor steroid, RU 486, which in preliminary clinical trials (18)
displayed the properties of such a postcoital agent. For various
reasons (19), use of such a steroid as a regular menses-inducer
suffers from certain drawbacks, but employment of such an agent
within a short time after a missed menstrual period -- especially
when combined with an orally active prostaglandin analog (20) =--
offers considerable promise. A great deal of additional clinical
work will be required before such a regimen can be recommended
for "self-administered induction of menses" (No. 11 in Table 4c¢),
but there is a real chance that the 1990's will see some type of
postcoital contraception, which is based on such an
"interceptive" principle. At present, most of this research is
performed in Europe with steroids and prostaglandins developed by

European pharmaceutical firms such as Roussel and Schering.

(2) Male contraception.

In many parts of the world {e.g. Moslem countries; many
parts of Latin America and Africa) male contraception is unlikely
to be widely accepted for many years to come, but there are
populations where new male methods would be employed. That
situation and the politically unpalatable fact that the male
section of the "contraceptive supermarket" is practically bare
are the justifications for the relatively modest amount of
research that is currently being performed in this field. In
theory, a contraceptive based on interference with the sperm can
~ be designed in various ways. If we examine the principal

biological steps involved in sperm production and function (Fig.
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1), we see that male methods -- i.e. contraceptive approaches
used by the male sexual partner -- are limited up to the stage
where semen is produced. Development of a male Pill at present
focuses almost exclusively on the first two boxes in Fig. 1, the
chemical emphasis being placed on steréids (which are covered in
a separate contribution to this symposium), hypothalamic hormone

analogs, and certain organic chemicals such as gossypol.

Figure 1
BIOLOGICAL
STEPS:
HYPOTHATAMIC SPERM EGG

PITUITARY —>» |PRODUCTION | =——> |SEMEN | —> |CAPACTTATION| —> | PENETRATION
FUNCTIONS ca. 70 DAYS MOTTLITY FERTTLIZATION

o] ! ~

CEFTIVE

STEPS: REIXICE BARRTER IMPAIR
SPERM METHODS SPERM FUNCTION
NUMBER

The time required to produce such a male antifertility agent
(items 2 and 3 in Table 4c) has been estimated (1,16) to be on
the order of twelve to twenty years. Given the limited effort in
the field and the necessity for offering some answWer to the
gquestion "What happens if I take such a pill for forty or more
years?" with its implied litigious time bomb, I believe that it
is completely unrealistic to assume that a male Pill will be
available for general contraceptive use in this century.

A contraceptive agent could also be developed that is based
on one of the biological factors enumerated in the last two boxes

of Fig. 1. Such agents are likely to be administered vaginally
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