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FOREWORD

The National Survey of Family Growth collects information on the fertility,
family planning practices, and reproductive health of women in the United States.
The information is based on standardized home interviews with large, nationally
representative samples of women in the reproductive years.

To supplement its own analyses of the Survey’s rich data, the National Center
for Health Statistics called upon various specialists outside the Center to prepare
several analytical reports in the series of Vital and Health Statistics.

This report was planned by Ms. Barbara Vaughan, Dr. James Trussell, Dr. Jane
Menken, and Dr. Elise Jones of the Office of Population Research, Princeton Uni-
versity, within a general framework requested by the National Center for Health
Statistics. These authors conducted the analysis and prepared a report to the
Center on their findings. Table A, all estimates of standard errors, and appendixes
I and II were prepared by Center staff, under the supervision of William Grady,
who also adapted the report for publication in Vital and Health Statistics.

The report presents a detailed analysis and a complete methodological discus-
sion of measures of contraceptive effectiveness derived by life-table techniques,
selected highlights of which have been published previously. Although the data
from which these measures were computed refer to contraceptive experience in
the early 1970, they are unique and of continuing current importance for any
authoritative discussions of contraceptive efficacy. These data are the first to in-
clude monthly information for a 3-year period on both contraceptive use and
exposure to sexual intercourse, making possible the most refined life-table
measures of contraceptive efficacy so far available for a nationally representative
sample of American women. They replace other measures, still frequently cited,
which are based on outdated methods (e.g., the Pearl index) and upon noncom-
parable studies from different cultures, many of which were conducted well be-
fore the 1970’. The rates in this report undoubtedly provide an important
baseline against which findings from many future studies of contraceptive efficacy
will be compared.

The authors are indebted to Dr. Norman Ryder of the Office of Population
Research, Princeton University, for his helpful criticisms of earlier versions of this
report.

William F. Pratt, Chief
Family Growth Survey Branch
Division of Vital Statistics
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CONTRACEPTIVE EFFICACY
AMONG MARRIED WOMEN
AGED 15-44 YEARS

Barbara Vaughan; James Trussell, Ph.D.; Jane Menken, Ph.D.;
Elise F. Jones, Ph.D., Office of Population Research, Princeton University,
and William Grady, M.A., Division of Vital Statistics

INTRODUCTION

This report contains an analysis of the con-
tinuity and effectiveness of contraceptive prac-
tice among married women aged 15-44 years in
the United States during the 3-year period July
1, 1970 through July 1, 1973. The analysis is
based on data from cycle I of the National Sur-
vey of Family Growth, conducted by the Na-
tional Center for Health Statistics. The National
Survey of Family Growth was designed to pro-
vide information about fertility, family planning
intentions and activity, and other aspects of
maternal and child health that are closely related
to childbearing. Data were collected through
personal interviews with 9,797 women aged
15-44 years who either had ever been married or
had offspring living in the household. Interviews
were conducted between July 1973 and Febru-
ary 1974, and centered on September 1973.
Respondents were selected from a multistage,
area probability, cross-sectional sample of house-
holds in the conterminous United States. The
statistics reported here do not pertain to all
contraceptors, but to women who were both
married and using contraceptives for some time
during the 3-year study period. Appendix I con-
tains information about the sample design, data
collection, and estimating procedures. Appen-
dix II contains definitions of certain terms used
in this report, and appendix III describes in de-
tail the procedures used in selecting cases for
this study.

SUMMARY OF PRINCIPAL FINDINGS

The contraceptive failure rates presented
here are the first to be produced using a new
technique to determine rates for a nationally
representative sample of women. With this tech-
nique, improved estimates of the percent of
women who experienced a contraceptive failure
during 1 year of continuous use are obtainable.
The failure rates for specific methods of contra-
ception are of fundamental value in evaluating
each method and in providing guidance to
clinical patients in the selection of a method.
Comparisons of failure rates by social and demo-
graphic characteristics such as age, parity, race,
and education provide insights into the causes of
group differences in both unwanted and com-
pleted fertility.

Within one year after the initiation of con-
traceptive use, about 4 percent of a sample of
married women aged 15-44 years in the United
States who wanted no additional children at any
time in the future became pregnant. Among
women who sought to delay a wanted preg-
nancy, the contraceptive failure rate was about
7 percent. Because the failure rate of preventers
is significantly lower than that of delayers, and
because the motivation for using contraceptives
is so different, failure rates were calculated
separately for the two groups of women.

Among women attempting to prevent an
unwanted pregnancy, the first-year failure rates
by individual contraceptive method ranged from



a low of no failures for women employing sterili-
zation, to a high of about 13 percent for users of
foam, cream, and jelly. Between these extremes,
the contraceptive failure rates were about 2 per-
cent for oral contraceptive (the pill), about
3 percent for the intrauterine contraceptive de-
vice (IUD), about 7 percent for the condom, and
about 10 percent for the diaphragm and for the
rhythm method. Among delayers, the first-year
contraceptive failure rates were lowest for the
pill (about 2 percent). and highest for the
thythm method (about 29 percent). Failure
rates for the other devices were as follows:
about 6 percent for the IUD; about 14 percent
for the condom; about 16 percent for the dia-
phragm; and about 17 percent for foams,
creams, and jellies.

Among the respondents who were attempt-
ing to prevent any additional births, first-year
failure rates were found to decrease with increas-
ing age at last live birth, educational attainment,
and parity. Women 15-19 years of age at the
time of the last live birth had a failure rate of
about 7-percent; for those 35-39 years of age the
rate was about 1 percent. For women with less
than 12 years of education the first-year failure
rate was about 4 percent, and for those with
more than 12 years the rate was about 3 per-
cent. The failure rates associated with parity
(number of children ever born) ranged from a
high of about 5 percent for women with no
children to a low of about 2 percent for women
with 5 children. The only major exception to
the pattern of declining failure rates with in-
creasing parity occurred among women with six
or more children: they experienced a contra-
ceptive failure rate of about 4 percent during
the first year of use.

There was no systematic relationship be-
tween age at last live birth or parity and first-
year contraceptive failure rates among sample
women who were attempting to delay the birth
of a wanted child. However, education was
. found to be related to failure: about 9 percent
of women with less than 12 years of education
and about 7 percent of those with more than
12 years experienced a contraceptive failure.

There was little difference in the proportions
of black and white women who failed to prevent
an unwanted pregnancy during the first year of

contraceptive use. However, the failure rate of
women attempting to delay a wanted pregnancy
was 3 percentage points higher for white women
than for black women, who had a failure rate of
about 4 percent.

Among white women in the sample, Catholic
women who sought to prevent an unwanted
pregnancy were slightly more successful than all
other women; about 3 percent compared with
4 percent, respectively, had first-year failures.
However, among white women who sought to
delay a wanted pregnancy, Catholic women were
slightly less successful; about 9 percent failed,
compared to about 7 percent of other women.

Second-year failure rates were found to be
generally lower than first-year rates. About
2 percent of the women attempting to prevent
an unwanted pregnancy and 5 percent of the
women attempting to delay a wanted pregnancy
experienced a contraceptive failure during the
second year of use. These figures are about
2 percentage points below the corresponding
first-year rates. -

When extended use-failure rates (a measure
which combines effectiveness of method use
with continuation of use) were analyzed, it was
found that black women were more likely than
white women to fail to prevent an unwanted
pregnancy. The higher extended use-failure rates
occur primarily because black women, although
more likely than white women to use the most
effective contraceptive methods, are more likely
to discontinue use of a method without substi-
tuting another. Although the difference in con-
tinuation between black and white women is not
large, even a small difference greatly increases
the probability of a pregnancy for the group
that started using a method.

Low failure rates are found consistently
throughout this study. Considerably higher rates
were reported by Ryder! in the only previous
study representative of all currently married
women in the United States. Although the dif-
ferences are largely methodological (he used ex-
tended use effectiveness), they also reflect a
genuine improvement in effectiveness over time
and a switch to more effective methods. Overall,
the low use-effectiveness failure rates mask the
not insignificant proportion of women who, for
one reason or another, abandoned use of contra-



ceptives altogether. In this study, about 3 per-
cent and about 10 percent of those whose inten-
tions were to prevent and delay, respectively,
terminated use of a contraceptive method within
1 year without switching to another. For these
women there is a high probability of unintended
pregnancy.

Another consistent finding reported here is
that within relative age and contraceptive inten-
tion categories, there is little variation in failure
rates by religion, race, marriage cohort, or edu-
cation. There is some variation, but not nearly
the range reported by Ryder.l There seems to
have been a convergence in efficacy among sub-
divisions of the population which exhibited
sizable differentials in earlier studies (based on
information from before 1970). The conver-
gence among education, religious, and racial
groups may be a function of the vast increase in
the quantity and quality of contraceptive infor-
mation disseminated, and of the increased ac-
tivity in family planning programs over the last
decade. This convergence in failure rates also
reflects the coitus-independent property of the
newer, most effective methods of contraception.
No coitus-related action need be taken when
using sterilization, the pill, or the IUD. In con-
trast to the use of the condom, foam, dia-
phragm, rhythm, or withdrawal, the effective
use of these three methods does not require high
motivation. Both the effectiveness of steriliza-
tion, the pill, and the IUD and the fact that
70 percent of all the months of contraceptive
use included in this analysis were contributed by
women using these three methods provide suf-
ficient proof of a contraceptive revolution.

MEASURES OF CONTRACEPTIVE
EFFECTIVENESS

In previous studies designed to be represen-
tative of the entire ever-married U.S. population,
data sufficient to estimate contraceptive use and
failures on a month-by-month basis were not re-
corded. Therefore, for computing effectiveness
rates, a measure known as “‘extended use effec-
tiveness” was employed.?»® For this measure,
the period of exposure to the risk of conception
is assumed to include the entire interval between

pregnancies (minus months of separation from
the spouse) if contraceptives were used at any
time during that interval. Further, an unin-
tended pregnancy that occurred during the inter-
val is assumed to be a contraceptive failure, even
if the method of contraception was abandoned
before the pregnancy occurred.

The extended use-effectiveness measure is
readily calculable when periods of contraceptive
use cannot be separated from periods of nonuse.
When such a separation can be made, the use of
this measure is a matter of judgment. Some in-
vestigators feel that the true measure of the
effectiveness of a contraceptive method should
include the method’s attractiveness or loyalty of
use, and would therefore choose to calculate
extended-use effectiveness.

An alternative procedure possible when
months of contraceptive use can be separated
from months of nonuse is the calculation of two
measures. One measure is the effectiveness of a
contraceptive method when it is used; the sec-
ond is the continuation rate—the proportion of
women who are still using a method after vari-
ous durations of time. Because the 1973 Na-
tional Survey of Family Growth included a
3-year, month-by-month retrospective record of
contraceptive use and nonuse, both continuation
and effectiveness measures can be calculated.
However, it is important to note that these
measures are calculated on the assumption that
among women included in the subsequent
analysis, reporting is correct. Misstatements of
periods of use and the timing of pregnancy will,
of course, be reflected in the estimated failure
rates.

The preferred methodology in estimating
contraceptive use effectiveness or continuation
of use involves constructing a life table. A de-
tailed description of the procedure is given in
appendix IV, but a brief description is warranted
here. A life table for measuring continuation
rates can be regarded as a table listing, for each
duration since the initiation of use of a contra-
ceptive method, the proportion of women who
are still using that contraceptive. Such a table is
a “multiple decrement’ life table since there are
many ways to exit from it. Women may become
unintentionally pregnant or may stop using con-
traceptives to become pregnant or for medical or




other reasons. Each reason for stopping com-
petes with every other reason, and the continua-
tion rate measures the net effect of all reasons
acting simultaneously. When measuring contra-
ceptive effectiveness, the goal is to eliminate the
effects of all reasons except becoming pregnant
unintentionally. It is possible to construct an
associated ‘“‘single decrement” life table which
shows, when all reasons for stopping use other
than unintentional pregnancy have been elimi-
nated, and for various durations since the initia-
tion of contraceptive use, the proportion of
women who have not experienced a contracep-
tive failure. For a given duration, say 12 months,
the proportion of women who have stopped
using a method for all reasons combined cannot
be smaller than the proportion of women who
have experienced a contraceptive failure.

In clinical trials, it is usually possible to ob-
serve each woman from the initiation of contra-
ceptive use. However, in a cross-sectional study
such as the National Survey of Family Growth,
- the proportion of women who initiate use
(either for the first time or after a period of
nonuse) within the period covered by the
month-by-month chart of contraceptive use (in
this case, 3 years) is small compared with the
total number of users. In addition, no continua-
tion or failure rates for more than 3 years could
be calculated if only the data for women who
initiated contraceptive use during the observa-
tion period were considered. Increasing the
period covered by the month-by-month chart
would solve the problem, but it is clear that a
retrospective account of contraceptive utiliza-
tion becomes less accurate as the period of time
covered increases. The designers of the National
Survey of Family Growth therefore chose the
3-year period as a compromise between the goals
of collecting as much information as possible
and minimizing recall error.

The construction of a multiple increment
life table provides a way to utilize the full range
of experience recorded for individual women
within the 3-year period. It is assumed that a
woman who, at the start of the 3-year period is
in, say, her 6th month of use, is representative
of all women who enter their 6th month. There-
fore, her experience from the 6th month on is
included in the life table. Her experience before

the 6th month is not included, since the experi-
ence of women who started use at the same time
but terminated for any reason before the 6th
month cannot be observed or retrieved.

If there are strong trends in continuation or
effectiveness rates over time, the multiple incre-.
ment life table based on period rates gives a
biased estimate of the failure rates at longer
durations for any cohort of women initiating a
segment of contraceptive use during the period
in question. Since the focus here is 12-month
failure rates, this consideration is unlikely to be
important.

SOURCE AND LIMITATIONS
OF THE DATA

Data Source

The data collected in the 1973 National
Survey of Family Growth (NSFG) and available
for a life-table analysis of contraceptive use in-
cluded: dates of the respondent’s current mar-
riage and all previous marriages and marriage
dissolutions; information about fecundity, cur-
rent reproductive intention, number of preg-
nancies and live births, dates of all conceptions
and pregnancy terminations, and the 3-year
chart of monthly contraceptive status. The latter
contains one code for each calendar month be-
tween July 1, 1970 and the date of the inter-
view. Possible codes are pregnancy,-contracep-
tive method used (a separate code for each of 18
possible methods), no intercourse, and no con-
traceptive method used. Coding priority was in
the above order for months in which more than
one code might be appropriate. If two methods
were used simultaneously, priority was given to
the method assumed to be more effective. If
methods were changed during the month, pri-
ority was given to the method used in the
previous month.

Information pertaining to each of the re-
spondent’s pregnancy intervals that began or
ended in or covered the study period including
the interval following the most recent preg-
nancy (the open interval) was also collected. It
included data on reproductive intentions,. the
respondent’s feelings at the time of conception



about the timing of the pregnancy (too soon,
too late, or right time),2 and, if contraception
was used during the interval, dates use started
and ended and whether use was stopped before
conception occurred. Appendix V gives a sum-
mary of the interview question sequence and
wording for questions essential to the definition
of key variables.

Several possible sources of ambiguity arise in
these data. First, since the 3-year chart contains
only one code for each month, the circum-
stances of transition from one code to another
cannot be adequately represented. For instance,
a month in which contraceptives were used fol-
lowed by a month in which a pregnancy
occurred could represent contraceptive use that
(1) ended in the month prior to conception,
(2) ended in the month of conception, or
(3) continued for several more months, until the
woman realized she was pregnant. The preg-
nancy interval data, which contain dates of
starting and stopping contraceptive use and the
date of conception, are inadequate in other
respects. Only the total numbers of months in
which no intercourse occurred, and not the
dates of no exposure, are shown. Information
about sterilization is included only if a respond-
ent volunteered such information.

A second source of ambiguity results from
the process of imputing values for data missing
because an answer was not given, not ascer-
tained, or in some cases unknown. Missing data
were imputed separately for the 3-year chart and
the pregnancy interval questions. When imputa-
tion was based on independent information for
the same respondent, the resulting data for that
respondent were consistent. However, most im-
putations were made using known information
from other respondents who were matched by
age, race, and so forth, either by randomly se-
lecting known values for respondents with the
same matching criteria or by sorting the re-
spondents on the matching criteria and using

2These data were used to determine whether or not
the intention in using contraceptives was to delay
another wanted pregnancy or to prevent any further
(unwanted) pregnancies. This dichotomous intention
variable proved to be very powerful and is discussed
more fully in a later section.

known values from the adjacent record. These
procedures sometimes resulted in the imputation
of information that was not consistent with
information known about the respondent.

Description of Sample

To calculate the use effectiveness of contra-
ceptives, consideration was limited to those
pregnancy intervals in which contraceptive
failure was possible, during the observation
period (July 1, 1970-July 1, 1973), that is, in
which a woman was sexually active and using
contraceptives. Although direct information on
sexual activity was not obtained, it was assumed
for the study that married women were engaged
in regular sexual activity and that unmarried
women (single, widowed, divorced, or separated)
were not; thus women who were unmarried
throughout the observation period were ex-
cluded from the study, and some intervals of
contraceptive use for the remaining women were
excluded because the women were unmarried at
the beginning of the interval. Women who were
sterile (or who had sterile husbands) throughout
the observation period because of an accident,
illness, or therapeutic operation were also ex-
cluded under the assumption that they did not
practice contraception. Finally, all other inter-
vals in which no use of contraceptives was
reported were excluded from consideration.

After the exclusions, the sample included
women who had one or more intervals of en-
tirely marital contraceptive use which began in
the observation period, or which began before
but continued into the observation period. It
represented about 23 million women in the U.S.
population in 1973, as estimated by NSFG;
some of the characteristics of this population are
shown in table A under the headings “applicable
population.” These women make up the popula-
tion for which contraceptive failure (as opera-
tionally defined with the data available) was pos-
sible during the observation period, and the
population to which the results of this study are
intended to apply. It is not, however, the popu-
lation whose experience was actually sampled
for the calculations of failure rates presented
here, because additional exclusions of respond-
ents and intervals had to be made when data



necessary to the calculations were missing or
unreliable. The details of all exclusions are
found in appendix III. Many data deficiency
exclusions were necessary because of incon-
sistencies between information on the 3-year
month-by-month chart of contraceptive status
and the pregnancy interval data. The largest
single exclusion was of pregnancy intervals for
which the intention of contraception (to prevent
an unwanted pregnancy or delay a wanted preg-
nancy) could not be determined. Because inten-
tion is strongly associated with failure rates,
results are presented separately for the two
categories, and intervals with unknown intention
were excluded.

The number of contraceptive use intervals
excluded because of data deficiencies was large;
the population whose experience is actually
represented in this study consists of about 10.0
million women, less than one-half the popula-

tion to which the results are intended to apply.
However, since the criteria used for exclusions
are unrelated to the characteristics of the sample
of women, the exclusions ensure data accuracy
without compromising representativeness. Some
characteristics of the study population and the
population it is intended to represent are shown
in table A. Differences between the estimated
proportions in each category in the applicable
and study populations are small and reach sta-
tistical significance in only three categories:
compared to the applicable population, the
study population has proportionally more
women with less than 12 years of education,
more women from the South, and fewer women
from the Northeast. These differences were sig-
nificant for white women considered separately,
but there were no significant differences for
black women considered separately. Even the
statistically significant differences were generally

Table A, Number of ever-married women 15-44 years of age who had at least one interval of entirely marital contraceptive use between
July 1, 1970 and July 1, 1973 (applicable population) and the number of women from that population whose information was
sufficient to be included in this study (study population) by race, and percent distribution by religion, education, geographic

region, and place of residence: United States, 1973

All races White Black
Religion, education, geographic region,
and residence Applicable Study Applicable Study Applicable Study
population { population || population | population | population | population
Number in thousands
23,299 | 9,991 || 21,314 | 8,814 | 1,748 | 1,075
All WOMEN ....ccrrrencarereercerirreressoessnnes Percent distribution
TOtalcveiecceeerenessrescnnessensessesnssanesenesee 100.0 100.0 100.0 100.0 100.0 100.0
Religion
CatholiC ccuiireessnieanereesinsnneerenssosnanescssenenesssnnanssonae 27.1 24.8 28.3 26.3 10.4 2.8
Other and none......... e earesiia b re s ettt e aranessraas 72.9 75.2 7.7 73.7 89.6 90.2
Education
Less than 12 Years......oieeiccrrescessrsnnressssansessoseess 24,2 273 23.1 25.9 36.3 38.2
12 Vears cuvevcrereeriveanen 48.7 47.4 49.4 48.4 43.6 42.0
More than 12 years 27.0 25.3 27.4 25.7 20.0 19.8
Geographic region

NOFtNBEST...cceeieririreeiessieestrnreriessaneessssssscsrassaes sennns 20.0 123 19.8 11.4 23.3 21.0
North Central.. 26.1 27.3 26.9 28.6 19.0 18.8
South ..eeccineeenae 33.0 38.1 31.6 35.9 50.9 55.4
WEST ittt sene et cnens s s anes s sse nssssssne s eaas 20.9 22,3 21.8 24.1 6.8 4.8
Metropolitan.......cceeennen . 71.0 69.2 69.9 67.0 81.6 85.1
Nonmetropolitan 29.0 30.8 30.1 33.0 18.4 14.9




not large, and it is unlikely that they biased the
results, especially after the introduction of the
statistical controls discussed later. Within the
limits of sampling variability, also discussed
later, the results may be taken to apply to the
population of women who had at least one in-
terval of entirely marital contraceptive use
which began between July 1, 1970 and July 1,
1973 or which began before July 1, 1970 and
continued after that date.

Identifying the Outcome of Each
Contraceptive Use Interval

After the identification, among the sample
women, of 6,302 eligible pregnancy intervals
containing at least one valid contraceptive use
interval (a total of 7,747 use intervals), the out-
come of each contraceptive use interval had to
be determined. For the purpose of calculating
life-table failure rates, three categories of out-
come were considered: close of observation,
contraceptive failure, and stopping the use of
contraceptives for other reasons.

The close of observation occurred on July 1,
1978 except when the interview took place be-
fore September 1978. In the latter case, observa-
tion ceased at the end of the 3d month prior to
the interview to exclude.the possibility of preg-
nancies unrecognized before the interview (see
appendix IV).

Contraceptive failure, the type of termina-
tion of contraceptive use that is the focus of the
study, occurred if the date of stopping the use
of contraceptives came after the month in which
a pregnancy began or if the date of stopping was
in the same month in which the pregnancy
began and the respondent said she had not
stopped contraceptive use at the time she be-
came pregnant. A set of circumstances that
could have been considered as contraceptive
failure occurred if the date of stopping the use
of contraceptives was in the same month in
which a pregnancy began and the respondent
reported that she had stopped the use of contra-
ceptives before she became pregnant, but not
Dbecause she wanted to become pregnant.? In the

bTo consider this set of circumstances as contracep-
tive failure assumes implicitly that the stopping of con-
traceptive use and the conception occurred in the same
menstrual month as well as in the same calendar month.

calculation of failure rates, this set of circum-
stances was included with “other reasons for
stopping’ and was not considered a contracep-
tive failure.

Aside from contraceptive failure, contracep-
tive use could be stopped for a number of
reasons that are extraneous to the purpose of
this study. The respondent could stop contra-
ceptive use in order to become pregnant. For
closed pregnancy intervals this event was defined
as occurring when contraceptive use was fol-
lowed by pregnancy, with or without an inter-
vening interval of nonuse, and the dates of stop-
ping contraceptive use and the start of
pregnancy given in the pregnancy interval data
agreed with the information in the 8-year chart
of monthly contraceptive status. The latter was
necessary to ensure that the conditions of termi-
nation of contraceptive use given in the preg-
nancy interval data related to the contraceptive
use interval under consideration rather than a
subsequent use interval that was ineligible. If the
information did not match, termination of con-
traceptive use was classified as “‘stopped, other.”
Stopping contraceptive use in order to become
pregnant could also apply to the method most
recently used in the open interval if the respond-
ent was trying to conceive at the time of inter-
view.

A change of contraceptive method also
frequently occurs. A termination of contracep-
tive use was assigned to this classification if the
contraceptive use interval was immediately
followed by an interval of use of a different
method or by a period of no exposure to the
risk of conception and then the use of a dif-
ferent method. A change of method to steriliza-
tion, however, would only have been detected if
sterilization were mentioned in the 3-year chart
as a contraceptive method following the use of
another method; that is, a change to sterilization
would be classified as “stopped, other,” if sterili-
zation were mentioned only in response to
questions on fecundity and not those on contra-
ceptive use. :

Marital dissolution (by separation, divorce,
or husband’s death) is another reason for stop-
ping contraceptive use. Cases in which a period
of no exposure to the risk of conception inter-
vened between the stopping of contraceptive use



and the marital dissolution were included in this
category.

No exposure to the risk of conception in the
months just prior to the end of a pregnancy in-
terval would appear to have been a logical possi-
bility only in the case of the open interval.
However, due to the priorities of coding, the
3-year chart could show no exposure followed
immediately by pregnancy if the pregnancy
occurred in the month exposure was resumed,
whether or not there had been use of contracep-
tives in that month. Hence some closed preg-
nancy intervals contained contraceptive use
intervals that were counted as terminating in no
exposure.

Finally, there were other circwmstances
grouped in the classification “stopped, other.”
Some of these were situations in which contra-
ceptive use was stopped before conception, but
not in order to conceive. The situation referred
to previously, in which contraceptive use had
been stopped in order to conceive but the
method in use at that point could not be posi-
tively identified, was also included in this
category.

The last step in the data preparation was the
determination of the amount of exposure to the
risk of contraceptive failure per calendar month
of use (each representing an ordinal month in
the experience of any given woman) within the
3-year observation period. More precisely, since
we are calculating probabilities (g,’s) of failure
and not central failure rates (m,’s), the adjusted
number of women entering a given month of use
must be estimated. During a contraceptive use
interval, each calendar month preceded and fol-
lowed by contraceptive use constituted 1 month
of exposure. For the first month of use for any
pregnancy interval starting within the 3-year
period, only half the women were considered to
have contributed a whole month of exposure on
the assumption that the initiation of use had
occurred, on the average, halfway through the
calendar month. Since the close of observation
always occurred at the end of a calendar month,
all women who were not pregnant at the close of
the study contributed a whole final month of
exposure. As indicated previously, observation
was considered to end at least 2 months before
the interview. There being one opportunity for
termination during each calendar month, women

who experienced contraceptive failures and ter-
minations for any other reason were considered
to have contributed a full final month of expo-
sure. The number of months during which the
respondent reported that she was not having
intercourse was subtracted from the length of
the contraceptive use interval. Exposure was
considered to begin no sooner than the second
month following a pregnancy to allow for post-
partum amenorrhea.

CONTRACEPTIVE FAILURE IN THE
FIRST YEAR OF USE

Contraceptive Intention: Prevent
Versus Delay

A variable that has proved to have powerful
explanatory value is the motivation of a woman
for using contraceptives.l:2:4 Specifically, it has
been found useful to classify women into two
groups: those seeking to prevent any further
(unwanted) births, and those seeking to delay
the next wanted birth. The procedure by which
contraceptive use intervals were defined as either
prevent or delay intervals is described in detail in
appendix VI. As can be seen from table 1, the
prevent-delay classification identifies groups of
women for whom contraceptive failure rates are
quite different. Because the failure rate for pre-
venters is significantly lower than that for de-
layers, and because the motivation for using
contraceptives is so different for the two groups
of women, all subsequent results are presented
separately for each group.

The l-year failure rates for preventers (for
all methods except sterilization) and delayers
(5:1 percent and 7.3 percent, respectively) are
far below those (about 14 percent and 26 per-
cent, respectively) reported by Ryder.! The
discrepancy is due to two factors. First, as pre-
viously mentioned, the measures are quite
different. Ryder employed “extended use effec-
tiveness,” and extended-use failure rates are
higher than use failure rates. Second, because
the entire past experience of respondents was
used by Ryder in calculating failure rates, ex-
periences in different time periods are mixed.
Since there has been a remarkable improvement
in contraceptive effectiveness over time (as



Ryder himself showed by comparing first-year
failure rates for different marriage cohorts), the
average failure rate is higher than the rate com-
puted from data for only the most recent time
period.

Age, Education, and Parity

The age of the respondent® might be ex-
pected to have an influence on the likelihood of
contraceptive failure. First, fecundity is known
to decline with age and, other things being
equal, lower fecundity impliés that a smaller
proportion of women will experience a failure.
Moreover, advancing age probably strengthens a
woman’s motivation to terminate childbearing
but does not necessarily affect a woman’s moti-
vation to delay childbearing. Thus age might be
expected to have a greater effect on failure rates
for preventers than delayers. As seen in table 2
and figure 1, among women attempting to pre-
vent an unwanted pregnancy, older women had
consistently lower failure rates. On the other
hand, there is no systematic relationship be-
tween age and the failure to delay pregnancy.

The educational attainment of a woman has
been found nearly universally to be associated
with the likelihood of contraceptive failure.
Table 2 and figure 2 show that high educational
attainment was associated with low contracep-
tive failure rates, although the differences among
educational attainment groups is not statistically
significant. Education may indicate contracep-
tive sophistication, or it may represent the
opportunity cost of an unintended pregnancy.

Women with a large number of children were
expected to have high failure rates because high
parity may be due, in part, to previous contra-
ceptive failure. In fact, it is shown in the first
column of table 2 and in figure 3 that among
preventers high parity is associated, although not
significantly, with low failure rates, except at
the very highest parity. There was no association

€Since the unit of analysis in this study is the contra-
ceptive use interval, the age of the respondent is given by
age at her last live birth, which is the beginning of the
birth interval from which the use interval was drawn.
For women with no live births, age at last live birth is
equal to age at marriage, the beginning of the first birth
interval.

b
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Figure 1. Percent of married women 15-44 years of age at-
tempting to prevent an unwanted pregnancy who experi-
enced a contraceptive failure during the first year of use
(for users of all contraceptive methods except sterilization),
.by age at last live birth: United States, 1970-73
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Figure 2. Percent of married women 15-44 years of age who ex-
perienced a contraceptive failure during the first year of use
(for users of all contraceptive methods except sterilization),
by contraceptive intention and education: United States,
1970-73
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Figure 3. Percent of married women 16-44 years of age sat-
tempting to prevent an unwanted pregnancy who experi-
snced a contraceptive fallure during the first year of use
(for users of all contraceptive methods except sterilization),
by parity: United States, 1970-73

between parity and contraceptive failure rates
for women attempting to delay pregnancy.

Subsequent analyses involving race, religion,
geographic region, marriage cohort, and method
should be cross-tabulated by these three control
variables—age, education, and parity—in addition
to intention.

Relative Age

Ryder found that age, education, and parity
had no systematic association with contraceptive
failure rates when the effects of these variables
were examined within categories of ‘‘relative
age.” He noted that a woman who had her third
pregnancy at age 23 was in some sense younger
(younger at a comparable stage in the family life
cycle) than a woman who had her first preg-
nancy at 23. He therefore defined a variable
called “relative age” which was determined
jointly by the order of pregnancy interval and
the age of the woman at the start of the interval.

Ryder used a threestep procedure for
coding relative age. First, the sample women
were ordered according to age at first marriage
(the start of the first pregnancy interval) and
divided into four age groups (low, low middle,
high middle, and high). The upper age limits of
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the three youngest age groups were then used to
define the upper age limits of these groups for
higher order pregnancy intervals: 2 years were
added to the limits for the second pregnancy
interval, 4 years were added to the limits for the
third pregnancy interval, and so on. Finally, a
woman was assigned an appropriate relative age
group for each of her pregnancy intervals ac-
cording to her age at the beginning of the inter-
val and the defined age limits. However, as a
consequence of this arbitrary addition of 2 years
to define age limits and of the truncating of
some of the birth cohorts, the relative age cate-
gories were unevenly represented within each
pregnancy order; the magnitude of the observed
differentials between relative age categories is
partly a function of this uneven representation.
If the lowest relative age represented the same
fraction of women for each order, the propor-
tions failing for relatively young women would
have risen with birth order from order two to
order five,

In response to this problem it was decided,
for this report, to define the relative age cate-
gories in terms of the age quartiles of the uni-
verse of women arriving at the beginning of
intervals of each order, and to include all inter-
vals in this universe, regardléss of whether con-
traceptives had been used in the interval. It was
also decided that birth intervals rather than
pregnancy intervals should be used. There were
two reasons for this decision. The primary
reason is practical. Pregnancy interval data may
be unreliable because of the propensity of
women to underreport pregnancies ending in
spontaneous abortion. The second reason is that
relative age may influence fertility decisions pri-
marily through the joint effect of the number of
children (births, not pregnancies). and the
woman’s age.

To mitigate the truncation effect of a cross-
sectional sample, it was necessary to use life-
table techniques to determine the proportion of
women arriving at the beginning of birth inter-
vals of each order at each age. Because the
sample s truncated, however, the numbers
actually falling into each category tend again to
be uneven and weighted toward the young ages.
Since the universe is defined to comprise all in-
tervals, however, there is a compensating bias
among the intervals eligible for the analysis of



contraceptive failure, because noncontracepting
women, whose intervals are by definition ex-
cluded from the analysis of contraceptive fail-
ure, are likely to arrive at the beginning of each
interval at a younger age than contraceptors.

Because of the difficulty of specifying the
date of the beginning of exposure to the risk of
conception, Ryder considered only intervals
following a pregnancy, that is, intervals of order
2 and higher. In this report intervals of use were
included in the analysis if use of the method
began after marriage (see appendix III for excep-
tions). Thus the relative ages of women in the
first birth interval were coded with reference to
the date of marriage and the quartile age limits
used were those of the second birth interval
(that between the first and second births),
minus 1 year.

The upper age limit of each of the first three
quartiles for birth orders 1-6 are shown in table
B. The first, second, and third quartile age limits
are the ages at which the cumulative probabili-
ties of having a birth of a given order are 25 per-
cent, 50 percent, and 75 percent, respectively,
of the overall probability of ever having a birth
of that order (by exact age 45). The calculations
were also made by 5-year birth cohorts of
women, but among women who were old
enough to have had sufficient exposure to the
possibility of births of any given order no sig-
nificant time trends were discernible.

In summary, we have modified the defini-
tion of relative age proposed by Ryder. The
present definition provides a classification by
the age of a woman at the beginning of a birth
interval which would be comparable for intervals
of every order. As can be seen from table IV in
appendix VII, there is no systematic variation by
parity, education, or age within the relative age

groups. The inference is drawn that any inde-
pendent effect of these variables is subsumed in
the relative age classification. This consideration
reaffirms and strengthens the analytical impor-
tance of the relative age concept.

Method of Contraception

Failure rates vary widely according to the
contraceptive method used (table 3 and fig-
ure 4). The most successful contraceptive
method observed in this study was sterilization,
with no reported failures. Sterilization was fol-
lowed by the oral contraceptive pill and the IUD
which were both more effective than any of the
remaining, coitus-related, methods of contracep-
tion (although among preventers the difference
in failure rates between the diaphragm and
either the pill or IUD did not attain statistical
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Figure 4. Percent of married women 15-44 years of age who ex-
perienced a contraceptive failure during the first year of
use, by contraceptive intention and contraceptive method:
United States, 1970-73

Table B. Quartile upper age limit for ever-married women 15-44 years of age, by birth order and quartile: United States, 1973

Birth order
Quartile 6or
0 1 2 3 4 5 or higher
Age in years
First QUANLII@ . cvneeinniciscmmssessisnsernensssessasemsaseissensssessnssssansasssencassnnss sesnssas 17.21 | 1821 ] 20.73} 22.92| 24.60| 26.20 28.18
SBCONA QUAMHE cccvvnrresirscrenaestnirnsearsarsssroasssssessssastavsnecersasansanaetsssnassossoens 19.39{ 2039 23.31} 2586 27.87| 29.72 30.52
Third quartile 2241 | 23.41| 26.46| 29.11} 31.27| 33.40 33.83
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significance).d The pill was used with equal suc-
cess by both preventers and delayers; 2 percent
of pill users in each intention category experi-
enced a contraceptive failure during the first
year of use. IUD users attempting to delay a
wanted pregnancy were somewhat less successful
users than those attempting to prevent an un-
wanted pregnancy but the difference is not sig-
nificant. Among condom users, preventers were
much more successful than delayers were in
their use of the method, and exhibited less than
half as many first-year failures. Preventers using
the rhythm method were also more successful
than delayers. Their 1-year failure rate was less
than one-third that of rhythm method delayers.

Although differences in failure rates among
women in different relative age categories were
not significant for any contraceptive method,
the rates for the condom consistently decreased
as relative age increased. The same pattern, with
a few inconsistencies was found for the other
coitus-related methods (foam, diaphragm,
rhythm) and for the pill among delayers. Among
preventers, the failure rates for the pill were not
related to relative age. The IUD is the major ex-
ception to the general pattern and is discussed in
a later section.

Because there is a great demand for a single
failure rate to be assigned to each contraceptive
method so that methods can be easily compared,
a standardized failure rate for each method is
presented in table C. Since some cells in table 3
contain data derived from a very small number
of women, it was not possible to standardize by
both relative age and intention. Hence the data
are standardized by intention only. The proce-
dure for standardizing is a matter of choice; one
may weight the failure rates by the distribution
of months of exposure to the risk of conception
or by the distribution of the number of intervals
entering the 12-month life table. Fortunately,
either procedure yields the same result; the pro-
portions of esther intervals or months are almost
evenly split between prevent and delay. Hence
the standardized rate is the simple arithmetic
average of the two.

dThe standard error of the diaphragm failure rate for
preventers is extremely large (5.6 percent) due to the
small number of women who reported using that
method.
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Table C. Percent, standardized by contraceptive intention, of
married women} 15-44 years of age who experienced a
contraceptive failure during the first year of use, by
contraceptive method: United States, 1970-73

Contraceptive

Contraceptive method failure

Percent

20

4.2
10.1
14.9
14.5
1341
18.1
10.8

1The results are based on contraceptive use intervals during
which the woman was continuously married, but the woman
need not have been married during the entire 3-year period cov-
ered by the study.

2Excludes sterilization.

The standardized failure rate is the percent
of women who would fail in the first year of
contraceptive use among a group of women with
equal proportions of delayers and preventors. In
actual populations of users, the proportions who
are preventers and delayers vary among contra-
ceptive methods, so the “raw,” or unstandard-
ized failure rates, would differ from the stand-
ardized rates shown. These rates are higher for
methods in which delayers predominate, and
lower for methods in which preventers predomi-
nate. In practical situations in which the in-
tention of contraceptive use is known, the
intention-specific rate for preventers or delayers
should be used; if nothing is known about inten-
tion, the standardized rate is appropriate.

Race

A common finding of recent studies of
contraceptive utilization is that black women are
less likely than white women to use contracep-
tives, but black contraceptors are more likely
than white contraceptors to use effective
methods. A report published by the National
Center for Health Statistics which analyzed the
current body of data was consistent with this
assertion.’ As can be seen from table 4 and fig-
ure 5, black women were more successful than
white women were in delaying a wanted preg-
nancy. This pattern is consistent within all rela-
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Figure 5. Percent of married women 15-44 years of age who ex-
perienced a contraceptive failure during the first year of use
(for users of all contraceptive methods except sterilization),
by contraceptive intention and race: United States, 1970-
73

tive age groups, although the differences are not
significant. Among women who were attempting
to prevent an unwanted pregnancy, there was no
consistent pattern by relative age group, but for
all age groups combined, white women in the
sample used in this study had a 12 percent lower
failure rate in the first year than black women
had. These data (table 4) also support Ryder’s
observation that black women, unlike white
_women, are apparently no more successful when

their intention is to prevent an unwanted preg-
nancy than when delaying a wanted pregnancy.
This pattern varies by relative age group, but
when all relative age groups are combined the
failure rate for black preventers is higher (but
not significantly) than that for black delayers.
White women, on the other hand, were clearly
more successful when their intention was to
prevent rather than to delay a pregnancy.

Since the intervals of contraceptive use
which entered the life tables are a subsample of
all contraceptive intervals, it is interesting to
look at the distribution of contraceptive
methods used by race among this subset of inter-
vals. Since sterilization, the pill, and the IUD
have been shown to be the most effective con-
traceptive methods, they are grouped together
for this analysis. The failure rate by race is a
function of both the distribution of contracep-
tive use intervals by method, and of months of
exposure per contraceptive use interval which
are included in the life table. Thus, for each
method (or group of methods) there is a choice
of presenting the distribution either of intervals
or of months of exposure to the risks of con-
ception which occurred during contraceptive use
intervals included in the analysis. Neither alone
determines the rate, so the choice is a matter of
preference. For this analysis, months of expo-
sure was chosen. Fortunately, the two distribu-
tions are remarkably similar so that either choice
gives the same result.

As can be seen from table D, within the

Table D. Psrcent of months of exposure to the risk of conceptionl during the first year of contraceptive use for women whose
intention was to prevent an unwanted pragnancy, during which the pill, IUD, or sterilization were used, and during which the IUD

was used, by relative age and race: United States, 1970-73

Relative age
Contraceptive method and race R
Low High .
Total || Low | idie | middle | HigP
Pill, IUD, or sterilization Percent
White..ccvrereerirene Creeeeenreesera e Lt e estte s e Rt oS R e e Be e e SRR e SRR e eSO RN e e Rnes setb s aeraesnrenese basren eeenreees 68.6 |} 79.3 71.9 70.4 62.7
BlBCK wurieriiresrissrarisarmsinsessanessesacnsessesessresesssansuesansassassasessssassssssessennessnsnoens 76.2 || 83.7 83.3 77.2 67.9
1D
White.mviiiccerccsnnenersnan resrrassnannssnenens essssesanterssnnrissaneesrsnins PN eerestessssarensrasessrbatsieransrnnn 9.7 8.1 10.6 12.0 7.4
Black..ouucreneanee PN erssennissnen Leeeeeesases e e saesrsnnseesanae s 14.0 7.5 104 211 13.4

lincludes only those months which occurred during contraceptive use intervals included in the analysis.
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sample of women used in this study, black pre-
venters were more likely than white preventers
were to use the most effective contraceptive
methods at all relative ages. In particular, in the
higher relative age groups, they were more likely
than white women were to use the IUD.

snce, the higher failure rates for black
women who sought to prevent an unwanted
pregnancy might be due to their less effective
use of the more effective contraceptive methods,
especially the IUD. This inference is supported
by table 5, which presents a breakdown of fail-
ure rates by method and race. (An insufficient
number of cases in many cells precludes further
breakdowns by relative age.) Among women
who were attempting to delay a wanted preg-
nancy, black women were somewhat, but not
significantly, more successful users of every
method except the pill. Among black and white
preventers, pill effectiveness was roughly equal;
but the IUD failure rate for black women in the
sample was considerably higher than that of
sample white women, a finding that was unex-
pected. While sample size was too small for an
adequate test of this relationship, the large dif-
ference exhibited by women in the sample
points to the need for a further examination of
IUD use on the basis of additional data. In con-
clusion, there does not appear to be an unam-
biguous racial difference in effectiveness of
usage.

Religion

Previous research found that the probability
of a contraceptive failure varies by religion.! In
this report, failure rates were compared for two
categories of religion, Catholic and “other or no
religion.” These categories were chosen because
they were expected to exhibit the greatest dif-
ference in failure rates between any two reli-
gious groups, and because data limitations pre-
clude any further breakdown.

In recent years, Catholic women have in-
creasingly abandoned the rhythm method for
more effective methods of contraception. The
change from rhythm is especially pronounced
after the last wanted child has been born. With
this change in contraceptive use by Catholic
women has come a remarkable improvement in
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their contraceptive efficacy; few of the previ-
ously observed differences by religion remain
(see table 6 and figure 6).

Among white women, the difference in
failure rates of Catholic women and women of
other religions is not significant either for those
trying to prevent an unwanted pregnancy or for
those trying to delay a wanted one. Further,
among preventers, Catholic women were slightly
more successful contraceptive users at every
relative age but one. If sterilization is excluded
from the analysis, the religious differential
among preventers increases, demonstrating that
white Catholic women are less likely to use
sterilization and are even more successful users
of the remaining methods.
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Figure 6. Percent of married white women 15-44 vears of age
who experienced a contraceptive failure during the first
year of use (for users of all contraceptive methods except
sterilization), by contraceptive intention and religion:
United States, 1970-73

Marriage Cohort

Ryder! found that the more recent the mar-
riage cohort, the more effective was contracep-
tive use when examined within contraceptive
intention and relative age categories. He inter-

-preted these findings as resulting from an up-

ward trend in efficacy over time because the
experience of the most recent cohorts was



limited to the most recent time periods in which
contraceptive efficacy was high; much of the
experience of the older cohorts occurred during
periods of low efficacy. A possible alternative
explanation, however, is that the differences in
the failure rates of different cohorts are due to
cohort effects: The most recent cohorts have
lower failure rates because their members were
more likely to use more effective contraceptive
methods or to use the methods more effectively,
independent of the time period observed. Since
the current data are limited to one time period
(1970-73), it should be possible to determine
which of these two explanations is more likely.
Given that the effects of differences in age
among the members of different cohorts are sub-
sumed under relative age groups, if cohort differ-
ences are due to time period effects, then within
one time period there should be no cohort dif-
ferences in failure rates. Conversely, if the rate
differences are due to cohort effects, then with-
in one time period the older cohorts should have
higher failure rates.

Table 7 shows that if there is any systematic
association of marriage cohort with failure rates
among preventers, it is not that suggested by the
hypothesis that efficacy has been increasing for
the most recent cohorts. Although the differ-
ences are not significant, earlier cohorts were
generally more successful preventers. No syste-
matic differences among delayers are seen. An
important point to note, however, before con-
cluding that only period rather than cohort
changes in efficacy have occurred, is that any
differentials by marriage cohort measured in a
specified time period reflect both true cohort
differences and any confounding life cycle dif-
ferences not captured by the relative age cate-
gorization. Since these two effects work in
opposite directions (by hypothesis, the older the
cohort, the higher the failure rate; the longer the
marital duration, the lower the failure rate),
results such as those found in table 7 might be
obtained even if a cohort trend toward higher
efficacy exists. However, such a trend seems
likely to be small. Therefore, although we can-
not separate with certainty a time period from a
cohort marital-duration effect, table 7 strongly
suggests that improvement in efficacy over time
was the major contributor to the large cohort

cumulated life-time differentials observed by
Ryder.®

Place of Residence

Contraceptive failure is related to the geo-
graphic region in which a woman lives. As scen
in table 8, the proportion of sample women who
failed to prevent an unwanted pregnancy was
more than twice as great for women who lived in
the North Central and West Regions as for those
who lived in the South. The influence of geo-
graphic location on failure rates is probably not
independent of the age, education, and parity of
women, but a paucity of cases prevents further
breakdown. There does not appear to be any
association between failure rates and residence
in metropolitan or nonmetropolitan areas (sce
table 9).

FAILURE RATES AT HIGHER
DURATIONS

Because of the cross-sectional nature of the
3-year chart of monthly contraceptive status,
the first-year failure rates selectively represent
the experience of women who began a continu-
ous segment of contraceptive use (although not
necessarily for the first time) no earlier than
11 months prior to July 1, 1970. The vast ma-
jorityf started using contraceptives during the
3-year interval covered by this study. In order to
have started using a method during that period,
such women must have (1) changed methods,
(2) terminated a pregnancy, or (3) (re)married.
On balance, their termination rates reflect the
experience of less successful users. This point is
perhaps made clearer by the fact that women
who had been successful contraceptors for at

€A corollary would be that Ryder’s pronounced up-
ward trend in effectiveness of use is underestimated,
since all segments of contraceptive use, including the
most recent and therefore most successful, were em-
ployed when calculating the failure rates for each,
especially the oldest, cohort.

£2,148 of 2,503 delay-use intervals and 2,293 of
2,691 prevent-use intervals, respectively, started during
the 3-year interval.
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least a year before July 1, 1970 and who suc-
cessfully avoided pregnancy during the 3-year
period without changing methods would not
appear in the 12-month life table at all. Because
the life tables are multiple increment, their ex-
perience would, however, be counted at higher
durations of use. It is interesting to explore the
experience of such long duration users.

First- and second-year failure rates are given
in table 10. Second-year failure rates are some-
what lower than first-year rates (see figure 7).8
There are two possible explanations for lower
rates in the second year. First, the probability of
failure may vary over women; hence, only (on
.the average) more successful users are repre-
sented in the second-year failure rate. Second,
failure rates may decline over time for individual
women. We cannot distinguish empirically be-
tween these two causes; regardless of cause, on
the average the second-year failure rates reflect
the experience of more successful contraceptive
users. Table 11 shows the first- and second-year
failure rates for the pill, the only method for

gSignificance cannot be determined since standard
errors of second-year failure rates are not available.

Prevent unwanted Delay wanted
8 pregnancy pregnancy
7.3
7 -
]
5.1 52
5
=
i
g4r
w 33
3
2
1=
0
st 2nd st 2nd
YEAR OF USE
NOTE Based on contraceptive us¢ intervals during which the womnan was continuously married.

Figure 7. Percent of married women 15-44 years of age who ex-
perienced a contraceptive failure during the first and second
years of use (for users of all contraceptive methods except
sterilization), by contraceptive intention: United States,
1970-73
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which there is a sufficient number of months of
exposure to warrant separation.

The same logic applies to failure rates at
even higher durations of use, but further exami-
nation of these data are precluded by the rela-
tively small number of months of exposure over
the durations from 3 to 5 years.

. EXTENDED USE EFFECTIVENESS

A consistent finding in the analysis of con-
traceptive use failure rates is the remarkable
overall uniformity and small proportion of
women who experienced a contraceptive failure.
Within relative age and intention categories there
is little variation in failure rates by religion, race,
marriage cohort, or education. This study does
show some variation, but not the large range
noted by Ryder!. There seems to have been a
convergence in efficacy among subdivisions of
the population among which one might have
strong a priori reasons for suspecting differen-
tials. However, the convergence may simply be
due to a different method of measuring failure
rates. To test this possibility, Ryder’s definition
of extended use effectiveness was employed to
compute the proportions of women who failed
to prevent or delay pregnancy in the first year of
a segment of contraceptive use. Recall that if
contraceptives were used in any pregnancy inter-
val, an unintended pregnancy was.counted as a
failure even if no contraceptives were being used
when the pregnancy occurred. Ryder included
all intervals in the pregnancy history in his
study; here only those which began or ended be-

" tween July 1, 1970 and July 1, 1973 were con-

sidered. Except for the definition of exposure to
the risk of a failure, the methodology used to
compute extended use-failure rates is identical
to that for use-failure rates described previously
and in appendix IV. Thus differences in use-
failure rates compared to extended use-failure
rates are due to differences in the measurement
of exposure to the risk of conception. Table 12
shows extended use-failure rates for women in
the sample used in this study. When measured in
this way:

1. The differentials by religion are small
and are confined, as in table 6, to those



whose intention was to delay their next
wanted pregnancy.

2. For delayers, black women had much
higher failure rates than white women
had, in contrast to the rates shown in
table 4; for preventers the differentials
were larger than in table 4.

3. The association between contraceptive
failure and the educational attainment of
women is maintained, with those of
higher educational attainments having
lower failure rates, but the spread is
larger than that shown in table 2.

It may be concluded that extended use
effectiveness is a measure of a type of contracep-
tive failure in which both method nonuse and
failure during use are contributing factors. Dif-
ferentials in extended use effectiveness are due
primarily to intergroup differences in the non-
use of contraceptives, However, convergence is
indeed occurring even when efficacy is measured
in this way.

CONTINUATION RATES

Although the use-failure rates presented in
the preceding sections are low, at least in com-
parison to extended use-failure rates previously
available, the discontinuation rates are not. Be-
cause measures of discontinuation of contracep-
tive use for reasons directly associated with a
method of contraception were desired, continu-
ation rates were calculated in three ways, each
eliminating some reasons for stopping use. Table
13 shows continuation rates in which the only
reasons for stopping are ‘“stopped, other” and
“change of method,” where unintentional preg-
nancy is not included. Table 14 gives continua-
tion rates in which all method-related termina-
tions (including unintentional pregnancy) are
included. The first set of rates measures the ex-
tent to which women discontinue use of a con-
traceptive method because of dissatisfaction
with that method; the second set of rates adds
contraceptive failure to the reasons for discon-
tinuation.

* A final measure of continuation of contra-
ceptive use that is of great interest is the propor-

tion of women who would continue to use
contraceptives if the only cause of discontinua-
tion were “stopped, other.” Women who stop
using contraceptives altogether are exposed to a
substantially higher risk of unintended preg-
nancy than those who change methods. Thus the
continuation rates measured in this way, pre-
sented in table 15, indicate the attractiveness of
a contraceptive method in the vital sense that
discontinuation implies abandonment of contra-
ceptives altogether. This measure is identified
closely with Ryder’s concept of extended use
effectiveness; the relationship is explored in
detail in the final section of this report.

Three reasons for stopping contraceptive use
were excluded in calculating the rates in tables
13-15—stopped to get pregnant, stopped because
marriage was dissolved,! and stopped because
exposure to the risk of conception was ended.
One additional reason—unintended pregnancy—
was eliminated in table 13, and an additional
category, change of method, was eliminated in
table 15. The methodology underlying each
calculation is identical to that underlying the
calculation of failure rates given in appendix IV.
For this reason the product of the proportion of
women continuing to use contraceptives, derived
from table 13, and the proportion of women not
experiencing a contraceptive failure (1.0 minus
the proportion experiencing a failure, derived
from table 3) equals the proportion of women
continuing contraceptive use shown in table 14.
Similarly, the product of the proportion of
women not experiencing a contraceptive failure
and the appropriate proportion continuing con-
traceptive use, derived from table 15, yields the
proportion continuing contraceptive use if the
only causes of contraceptive failure are preg-
nancy and ‘“‘stopped, other.” The proofs of these
assertions are given in appendix IV. As expected,
women in the sample were less likely to con-
tinue using any contraceptive if their intention
was to delay the next wanted pregnancy rather
than to prevent an unwanted one. If the condi-
tion “stopped to get pregnant” were added as a
cause of discontinuation of contraceptive use,

hThis category does not imply that women stopped
using contraception after their marriage was dissolved
but simply indicates that they were excluded from the
analysis.
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the proportions of women continuing to use
contraceptives among those who wished to delay
pregnancy would be much lower. A comparison
of the 12-month continuation rates in table 14
with the 12-month failure rates in table 3 shows
that when all reasons for stopping contraceptive
use are combined, the risk of an unintended
pregnancy is small relative to the total method-
related risk.

THE RELATIONSHIP BETWEEN
EXTENDED USE EFFECTIVENESS,
USE EFFECTIVENESS, AND
CONTINUATION RATES

Earlier in this report, the differences be-
tween extended use effectiveness and use effec-
tiveness were discussed. It was argued that
extended use failure rates could be misleading
since it is not possible to distinguish failures that
occur during the use of a contraceptive method
from those which occur after a method is
abandoned. Later, use and extended use-failure
rates were presented, and several measures of
continuation of contraceptive use were shown.
It is useful to examine the relationships between
these measures.

It is convenient to frame the discussion in
terms of l-year rates, but the argument applies
to rates for any duration of time. Since the rates
involved are life-table rates, they represent the
experience that cohorts of women would have
had if they were subject to the monthly fajlure
rates produced by the life table. Women who did
not experience a contraceptive failure in the ex-
tended use sense can be divided into two cate-
gories: (1) those who did not fail to prevent
pregnancy and used contraceptives for an entire
year, and (2) those who discontinued contracep-
tive use during the year, did not change to
another method, and yet did not become preg-
nant. In probability terms

P, =P +P, (1)
where

P, is the probability of not becoming
pregnant as measured by extended use
effectiveness,
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P

> is the probability of not becoming

pregnant and continuing to use contra-
ceptives, and

£, is the probability of discontinuing
contraceptive use and not becoming
pregnant.

The term P, can be viewed as the product of
two terms: the probability P, , of not failing (not
becoming pregnant) as measured by use effec-
tiveness rates, and the probability C of continu-
ing contraceptive use if the only cause of discon-
tinuation is “stopped, other” (abandonment of
all contraception). The probabilities P, and C are
derived from the rates shown in tables 12 and
15, respectively; the rates from which the 7,
probabilities are derived are scattered through-
out many other tables in this report. From
equation 1 we see that extended use-failure rates
cannot be recreated from knowledge of use
effectiveness rates and continuation rates alone.
One must also know the term P;, which is a
function not only of the overall proportion of
women (1 - C) who stop using contraceptives,
but also of the particular pattern of discontinu-
ation over the 12-month period. For example,
given a value of C, if all women who discontinue
contraceptive use did so at the end of the first
month of use, the proportion of discontinuers
who became pregnant would be much higher
than if all women who discontinue did so at the
end of the 11th month of use. The term P; is
also a function of the fecundability of women
who discontinue contraceptive use. However, as
a first approximation we treat fecundability as
biologically constant for all women ‘at every
duration of exposure to the risk of conception.
Then P; is merely a function of the pattern of
discontinuation and a natural constant (fecun-
dability).i

Thus, P; can be separated into two factors:
P,, the probability of a woman not becoming
pregnant given that contraceptives use is aban-
doned and (1-C), the probability that the use of

1n principle the probabilities of a woman becoming
pregnant for each month after the cessation of contra-
ceptive use can be computed by the same life-table pro-
cedures employed to measure use effectiveness. How-
ever, the small numbers of women involved make the
calculated monthly pregnancy rates extremely unstable.



contraceptives is discontinued. Note that P, is
still a function of the pattern of discontinuation.
The purpose of this factorization is to identify
a discontinuation level factor C and a discon-
tinuation pattern factor P,. The factor P, can
be identified only approximately with the pat-
tern of discontinuation since it is not true that
fecundability is the same for all women and
every duration. Nevertheless, even this approxi-
mate measure is instructive.

It was mentioned earlier that while contra-
ceptive use effectiveness rates showed little
variation by race, the extended use effectiveness
rates suggest that black women in the sample
were less effective contraceptors. We can now
examine the components of this discrepancy. In
table E, the terms 7,, P, P;, P, P,, and C are
presented as an illustration of the decomposition
of extended use effectiveness. It can be inferred
that sample black women did not have lower
extended use effectiveness rates than white
women had solely because they had lower con-
tinuation rates. Among sample women whose
intention was to prevent an unwanted preg-
nancy, if black women had had the same con-

tinuation rate as white women, their extended
use effectiveness rate would have been 94.5 per-
cent, rather than 92.1 percent, but would still
have been below the rate for white women (95.2
percent). When this measure is used, approxi-
mately three-quarters of the racial difference is
due to the larger proportion of sample black
women who abandoned contraceptive use alto-
getherJ The remainder of the difference can be
attributed to the relatively earlier discontinua-
tion among black women than among white
women who discontinued. This conclusion is
supported by the detailed life-table continuation
rates computed as those for table 15 but not
shown; for example, 73 percent of those discon-
tinuing contraceptive use among sample black
women but only 51 percent of those discontinu-
ing among white women had done so by the
end of the sixth month.

JOf course, there is an index number problem. If
white women were assigned the continuation rate of
black women, their extended use effectiveness rate
would fall to 0.952; hence, only two-thirds of the differ-
ence is explained by differences in continuation rates.

Table E. Estimates of components of extended use effactiveness rates® for married women2 15-44 years of age, by contraceptive
intention and race: United States, 1970-73

Components of extended use effectiveness rates

Contraceptive intention and race
Pe P Py c Py Pl 1-0
Prevent unwanted pregnancy3
White........ 0952 | 0934 0.963| 0.970| 0.018| 0.600 0.030
Black wuvereerenarens 0.921 | 0.876| 0.958 | 0.914| 0.045| 0.523 0.086
Delay wanted pregnancy
Wt ceecrsinnrerinsnsnorsescsonnnnssersiantessssrsnaansrsssnctssnsacssnens sensnasersreserensaansranen 0877 | 0.836| 0.926 | 0.803]| 0.041 0.423 0.097
Black ...... 0859 | 0843} 0.962] 0.876] 0.016] 0.129 0.124
1p, =Py + Py
P,=P,+C.
Pg=Pp(1-0).

Pg = Proportion of women not becoming pregnant in 1 yesr measured by extended use effectiveness (1 ~ extended use failure rate/

100).

P, = Proportion of women not becoming pregnant and using contraceptives for 1 year.
Pg = Proportion of women who abandoned contraceptive use and did not become pregnant within 1 year.
Py, = The conditional probability of not becoming pregnant given that contraceptives were abandoned in the particular pattern ob-

served over the course of the first year since use began.

C = One-year continuation rate, when the only cause of failure is ‘“‘stopped, other.”
Py, = Proportion of women not becoming pregnant in 1 year as measured by use effectiveness (1 — use failure rate/100).
2The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

3Includes sterilization.
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Table 1. Percent of married women! 15-44 years of age who experienced a contraceptive failure during the first year of use, and the
standard error of the percent, by contraceptive method and intention: United States, 1970-73

All
A . All methods
Contraceptive intention methods except
starilization
Percent

Prevent unwanted pregnancy............ 3.7 5.1
Delay wanted pregnancy ... 7.3

Standard error
Prevent unwanted pregnancy 0.45 0.61
Delay wanted pregnancy . N 0.76

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not
have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “unreliable.”
The reader is advised to use caution in interpreting results involving unreliable estimates.

22



Table 2. Percent of married women?l 15-44 years of age who experienced a contraceptive failure during the first year of use, and the
standard error of the percent, by contraceptive method and intention, age at last live birth,2 education, and parity: United States,

1970-73
Delay
Preve:et :::\::anted wanted
preg 4 pregnancy
Age at last live birth, education, and parity Al N
All methods methods
methods except except
sterilization | sterilization
Age at last live birth Percent
15-19 years, ertreteeeaeaserae st et tsanensratsaas 7.0 8.4 9.9
20-24 years e 6.1 7.9 5.6
25-29 years 2.9 4.2 8.4
30-34 years. 1.6 24 7.3
35-39 vears. 1.1 1.5 .
Education
Less than 12 Years......eauiecesisrenns 4,2 6.3 8.6
12 vears 3.8 5.2 7.2
More than 12 years 2.9 4.0 6.5
Parity
INO [IV8 BIrTRS. s usicieniisieisnmrsinensinimsesessessssenmnsosessssorstenesssssssstansnsssssesssarassssrsnessssssssssens saasionssssnsneresasssssns srane 5.0 5.9 7.5
One live birth 4.4 5.1 5.8
TWO TIVE DIrthS cecrnieiiceionrensisenenmsossnisessersionssnrerssesssssnsssssssnossnssssssssoss ssnsoressassonss sosestssanessssssssssassns ssserensssas 4.6 5.8 9.6
Thres live births 3.1 49 4.1
Four live births. et reeean o reratastes s eessaneentsstantsnresnant 2.1 3.2 19.8
Five live births. reeeee 1.6 25 *
Six liva births Or MOre ....covveeuiiersessiiemsassaresessssenersssiase 4.4 7.4 *
Age at last live birth Standard error
15-19 years reesteasesaaset i s saanasassesnasnnsares 2,31 2.92 1.84
20-24 years........ 1.06 1.30 0.93
2529 YBArS.evenarsrrverarsorassorsanas 0.62 0.90 1.85
B0-34 YBArS..cocvertrrrnerinrsrnssiencssrssssssssseseessnnssssessisssanassnise 0.68 1.01 5.10
35-39 years, " 1.16 1.60 ..
Education
Less than 12 years w 0.84 1.26 243
12 YOArS..oriiisiivicnnisannns 0.79 1.10 0.97
More than 12 years 0.80 1.24 1.33
Parity
No live births. " 3.38 3.97 1.28
Ons live birth .... “ 2,02 2,36 1.32
Two live births........ 0.81 1.05 2,26
Three live births.. 0.86 1.30 2.17
Four live births . . 0.81 1.20 9.87
Five live births 1.44 2,27 “.e
Six live births or more 2,28 3.51 .--

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not have been

married during the entire 3-year period covered by the study.

2Since the unit of analysis in this study is the contraceptive use interval, the age of the respondent is given by her age at last live birth, which is
the beginning of the birth interval from which the use interval was drawn. For women with no live births, age at last live birth is equal to age at

marriage, the beginning of the first birth interval.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered ‘“unreliable.” The
reader is advised to use caution in interpreting results involving unreliable estimates.
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Table 3. Percent of married womenl 15-44 years of age who experienced a contraceptive failure during the first year of use, and the

standard error of the percent, by relative age, contraceptive intention and contraceptive method: United States, 1970-73

Relative age

Contraceptive intention and contraceptive method Low High
Total || Low | Gadle | middle | F190
Prevent unwanted pregnancy Percent
All METhOUSZ....uiiircceristeeecesiesrssissesssesssssstossassasessossans 3.7 8.5 4.5 3.5 2.1
Pl s ccisieetiesatet et ee s rrseaae s s e can b s e e e e e e bR R a s RES4 4 sreeue s s s RaeN b Rr OB PO bR RS EEL S SbB S YO PP RNT e T PR Raas s 2.0 2.8 1.8 2.9 1.2
{UD..creeee 29 - 2.3 2.1 5.0
Condom 6.6 23.4 9.8 7.1 2.2
Foam, cream, and jelly 13.1 46.2 15.6 8.0 5.4
Other? 85 * 13.2 8.2 4.8
Diaphragm... 10.3 * * 1.4 4,2
Rhythm... . 9.5 * * 14.2 5.4
DTS ..o eecrereessessssenstsebsss s ssessss s st b e ss st sestse b s A b am S ern e rentRsbenes 6.5 * 5.6 0.9 4.3
All METOOS...cociiiiriicirsnieiniiscri i eserr s e seasasssssssnssscrsssnsssessusesassssranas 7.3 11.0 8.1 6.2 6.7
2.0 5.7 2.2 1.5 0.8
5.6 6.9 3.2 46 7.6
13.7 48.3 22.0 10.7 9.1
16.7 * 34.5 7.6 11.1
20.4 * 21.1 25.9 16.0
Diaphragm... 16.9 * * 27.0 43
Rhythm.... 28.8 * *, 39.2 23.6
O NBr i ceiiirrieieisanncsessssnsissesnssssessnssssssnsnessssosnersssesans essenssnsssnsases 15.1 * 20.7 6.5 18.1
Prevent unwanted pregnancy Standard error
AlLETNOUSZ.....ovieeeiiesesesenssesssssssessasssesesssesessrasssessssasssssssassasesseassssassasse 0.45 1.64 1.01 0.88 . 0.51
Pillueteeenerenreercenruetessarmeceasnnssesssnasasssen e bessaesarnbaesasetrasiastnsanatssrersassansseaseresensertnneeesrtranesaeens 0.67 2.27 1.24 1.43 0.88
1UD........ 1.42 - 2.30 2.20 3.43
Condom .....cceeecrranneens 1.92 --- 6.10 3.32 1.55
Foam, cream, and jelly .. 3.68 || 21,08 5.17 4,99 4.28
OHhEI Dot ser et issss st s s essssses s sss st s b s s sas s ss sebas s s e d e b snmR s bt e bR RS R b e nmE 0 .- .- - ---
DiaPRragM....uueeciveveieneirecsesiiesnensormmereerinessssssasssnsnieniresesnessans 5.58 .- .- 12.86 4,33
BRYthMecriiieiiieererenreeessmesesesisssssnsesesnensasssssssnssssorssnes 4,09 .- .- 8.71 3.78
Other3....iieereren, . - .- - --- -.-
Al MNETNOMS e iiiitiiieseriesinnees e ieesssessassssssasesnerssssssssssnese ssssasnesssnanessrsssnss snassans 0.76 3.40 1.71 0.99 1.35
T OO 0.50 3.59 1.00 0.57 0.64
2.21 7.42 2,89 3.36 3.73
2.73 || 20.40 8.33 4.56 4.45
3.42 .o 9.56 3.75 6.01
3.26 .-- 7.84 5.39 5.30
5.30 --- --- --- ---
5.39 - .- ... .-
5.54 - .en e 12,25

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.
2Includes sterilization.
3Excludes sterilization.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “unreliable.”

The reader is advised to use caution in interpreting results involving unreliable estimates.
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Table 4. Percent of married women® 16-44 years of age who experienced a contraceptive failure during the first year of use, and the
standard error of the percent, by relative age, contraceptive intention, contraceptive method, and race: United States, 1970-73

Relative age

Contraceptive intention, contraceptive method, and race .
Total || Low | Low [ High | p
middle | middle
PREVENT UNWANTED PREGNANCY
Percent
All methods

WhitBuuuiieiinnnnrsssiseniiensesssesisnmaneen eeisessene taaseres Nt s N aras Sh b s e R e e eeSE be SunRbE B e R SRR AES SRR Rs RO 3.7 9.6 4.5 3.6 1.8
BlCK e itatiincerrnntinessasntscossantsensaassessenes sosnneossnanssssns s sessanaesssass stntessassosssstiransesssssssssnasssisansessns 4,2 2.8 4,7 1.7 6.9

All methods except sterilization
VTt . s steeererrasenneranscsanrenssossnstossonaers s osessesssssse snentesss aasens anessrnnsssssboess stransssssussess sosses snnnsonnnanss 5.1 15.6 6.2 4.8 26
Black .uiiiiiveeneesiissnnninirsnnnnssssnnsesiscsssnnnessssssnssssasssnnanassssssasesnssssssnsasses 6.0 4.3 6.1 2.1 10.5

DELAY WANTED PREGNANCY

All methods except sterilization
VIt s iecisearinseetsraneetoesenssstsssensnansesnsntacs s unerness s s beneasess e sessas sossenss sesransnns s aest sbessssraraessansnse 7.4 126 8.3 6.2 6.8
BlACK cuereriieisenssranssnntisaisseesssassssnnnansessssassensonsssessnssensanne cesrensesrnsansanenes 3.8 1.2 5.0 4.4 3.7

PREVENT UNWANTED PREGNANCY
Standard error
All methods
White 0.49 1.95 1.07 0.93 0.50
Black 1.44 1.30 1.61 0.85 3.96
White “ . “ rorras 0.67 3.30 1.40 1.21 0.71
BlBCK cuetetmmeeccristtiictinmneeserssastmmesessonesssssssansassosessonatansssssassstessssnanessssennsass 2.02 1.93 1.96 1.08 5.58
DELAY WANTED PREGNANCY

All methods except sterilization
W1, e ivrcreerecssetnmercrsssnaessonssnassossanessstssesssnas esesnastsssenss sussss e sases anssessnsbesssssnse sessssassasansorsnas 0.76 3.87 1.81 0.95 1.36
Black cesereesanssarnninane 1.72 0.92 463 3.29 1.96

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itgelf are considered ““unreliable.”

The reader is advised to use caution in interpreting results involving unreliable estimates.
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Table 5. Percent of married women?! 15-44 years of age who experienced a contraceptive failure during the first year of use, and the
standard error of the percent, by contraceptive method, contraceptive intention, and race: United States, 1970-73

Contraceptive intention and race 2::2:1' Pill IUD | Condom | Other
Prevent unwanted pregnancy Percent

- 2.1 24 6.7 10.2
- 1.9 8.1 4.4 12.2
VB 1o uveeereeieneeeeserieniissnssneeesraereseesaanssesosunneesaranesesns doreesssasreseessstsasanasssssanessossensassnnanennsnnsenes 2.0 5.1 14.1 19.4
26 3.2 8.2 7.8

Prevent unwanted pregnancy Standard error
VL@ uurirenreeeererearaeirsnrmrasernneersrssraaessssenasstrssssness snas s sosasnasbssansrenssonssssssossnessonssssnnsnssansasrisars -| 565| 1.43 2.00 2.18
BUACK vvvvrirsersersossnsceressosaaessrsnneesossantesnssnssssssssanesssonassorsesssssssnesssssessess sesnntonsssastsnanissssassessssen -1 092 7.43 292 4,90
0.52| 2.30 2.78 2.31
1.98| 2.12 7.46 6.71

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “unreliable.”

The reader is advised to use caution in interpreting results involving unreliable estimates.
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Table 6. Percent of married white women® 15-44 years of age who experienced a contraceptive failure during the first year of use, and
the standard error of the percent, by relative age, contraceptive intention, contraceptive method, and religion: United States, 1970-73

Relative age

Contraceptive intention, contraceptive method, and religion .
Total Low Low High High
middle | middle
PREVENT UNWANTED PREGNANCY
Percent
All methods
CAtNOIIC s iuttecetreestsiienrresisastossaeesronanssssosesssnrtessssanssss shssoras sesssssorssessesants sosssassaanssstensases sossnsns 3.3 4.7 4.3 3.9 1.7
Other and NOME ...ccovnnanirersan essastretenestsserasrssarens 3.8 11.2 4.6 3.5 1.9
All methods except sterilization
CatholiCu urcciircnisissnssssaransossanissrossasssmssssssnsressssssanes soasussnsassss sosnsnen 4.3 7.1 5.7 4.8 2.3
Other and NONE ...cuccerieeerecicsiiinressssssserasnsersasseansnnanes 5.5 18.1 6.4 4.8 2.7
DELAY WANTED PREGNANCY
All methods except sterilization
Catholic eerestsssssentennseens 8.7 13.9 10.9 6.1 9.3
Other and NONB ...uiccninmuecenimaceessnnnsisa ereensansasen renetresiassessnsnasnns reseessaniesosannssasssnsensiassen 6.7 116 7.3 6.2 5.1
PREVENT UNWANTED PREGNANCY
: Standard error
All methods
CAtNOITIC cutiieitecrersrsassserinesssssanes seseusearneassasnsessssssnsssesssassrassessssssasssssnansssssansesssssnsssasssssssonsenses 0.88 4.82 2.23 1.42 0.97
Other and none 0.62 2,55 1.58 1.12 0.62
All methods except sterilization
CatholiC...cumiineminnmnansans w “ 1.14 7.08 3.01 1.73 1.34
Other and NONE .....ccceeccnnecsnnesennes ceereaeesensresesrensissrnn st asnetes Mresseserneneestenntesrnerttrnanessesestsassees 0.80 4.42 2.15 1.54 0.89
DELAY WANTED PREGNANCY
All methods except sterilization
Catholic . 1.39 || 12.17 3.14 2.07 2.28
Other and NONE ....eecviinimecinersnsianssssnssesannas [P eersesssasnrasarnesatrannaretsainieraane P, 0.96 3.51 2,02 1.29 1.56

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “‘unreliable,”

The reader i3 advised to use caution in interpreting results involving unreliable estimates.
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Table 7. Percent of married women! 15-44 years of age who experienced a contraceptive failure during the first year of use, and the
standard error of the percent, by relative age, contraceptive intention, contraceptive method, and year of marriage: United States,

1970-73
Relative age
Contraceptive intention, contraceptive method, and year of marriage L Hi
Total]| Low | koW ligh 1 Ligh
middle | middle
PREVENT UNWANTED PREGNANCY
Percent
All methods
1970-73 5.4 4.1 0.5 5.7 10.6
1965-69.. 7.0 12.8 10.1 6.1 2.0
1960-64.. 3.4 11.2 2.2 34 - 24
1955-59 1.9 - - 1.8 3.1
1970-73 6.8 6.5 0.7 6.4 12,6
1965-69.. 8.8 20.0 12.8 7.2 25
1960-64.. 4.7 18.7 3.1 4.8 3.3
1955-59 3.0 - - 2.9 4.7
DELAY WANTED PREGNANCY
All mathods except sterilization
1970-73 6.9 1.5 8.2 7.8 6.3
1965-69.. 7.2 19.8 6.9 4.5 71
1960-64 8.8 * 1.3 7.5 7.7
PREVENT UNWANTED PREGNANCY
Standard error
All methods
1970-73 298| 15.00 .- ... 12.04
1965-69.. 1.42 3.61 2.78 2.25 1.35
1960-64.. 0.71 4.7 1.22 1.47 1.14
0.69 - - 1.28 1.27
3.75|| 17.61 --- | 1am
1.77 6.26 3.57 2.54 1.74
. 0.99 6.64 1.7 2.08 1.62:
1955-89...ccc0000000s B AU PPP 1.07 . - 1.99 1.86
DELAY WANTED PREGNANCY
All methods except sterilization
1.04 1.46 “n- 1.38 2.50
1.03 6.53 2.22 1.43 1.84
2.920 --- 6.81 4.86 3.52

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “unreliable.”

The reader is advised to use caution in interpreting results involving unreliable estimates.
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Table B. Percent of married women! 15-44 years of age who experienced a contraceptive failure during the first year of use, and the
standard error of the percent, by contraceptive intention and method and geographic region: United States, 1970-73

Prevent unwanted v?aer::;' d
pregnancy pragnancy
Geographic regio
grapnic region All Al
All methods methods
methods except except

sterilization | sterilization

Percent
NOItheast .....cccvirrreesirencsensesncnineressensassensas . . 2.7 3.5 9.1
North Central. eearetsenreseebeae s tesesntevsanbensanes 4.5 6.6 7.4
South .ceeececinen 2.2 2.9 6.2

WEBSE cevveeveeeeesemeomsesomenessssessssssssssssseeeseseerseseeseessesesesmsesseres s e ———————— 5.7 9.4 6.9

Standard error

Northeast et N eReRERaesSe et eSS IO NN S8 aR e bEROa s RN LI SeEses brneT e sP A detRResSsaitenrneset 0.69 0.83 2.15
North Central......... - 0.75 1.056 1.50
South . eeeneeereraneteneneereraeneanenssettenebannnetanaes 0.45 0.57 1.07

West erheesssaniesautesstar it atsastener s e s anna sraas s enan senne . 1.88 3.46 1.89

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not
have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate iiself are considered “unreliable.”
The reader is advised to use caution in interpreting results involving unreliable estimates.
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Table 9. Percent of married women! 15-44 years of age who experienced a contraceptive failure during the first year of use, and the
standard error of the percent, by relative age, contraceptive intention, contraceptive method, and place of residence: United States,

1970-73
Relative age
Contraceptive intention, contraceptive method, and residence Low High
Total (| Low | iidle| middie | High
PREVENT UNWANTED PREGNANCY
Percent
All methods

Metropolitan ........ e et et e e et h e e re e E bR e s e e b E e aee s b N4t nnaanees e erattsaen s ae s sre suse et e sebrnterann 3.7 8.8 4.8 3.6 2.0
Nonmetropolitan 3.7 8.1 4.0 3.2 25

All methods except sterilization
Metropolitan ....e.cccerseennes rerersseenanne rersatsistentttair e s nneesatanans erersessnennans cesrensenes erereesnensennee 5.3 14.4 6.7 4.9 2.9
Nonmetropolitan.............. rererersennne e sttt e s enmaas T T teereernesens . 4.8 12.7 5.2 4.1 3.3

DELAY WANTED PREGNANCY

All methods except sterilization
Metropolitan .... 7.8 11.8 8.2 6.7 7.8
NONMELIOPOIITAN...covemririrerecrreiesecsirrsrcrensseesessssesesssosescssassesearsnsssssane teerressereeseseeanne rernrerans 6.0 9.2 8.0 5.1 3.8

PREVENT UNWANTED PREGNANCY
Standard error
All methods

Metropolitan ......... eeeArreeene N ANaNeE I aeE eI Reeses R e b PR PP eAL b e reann resvoneobenRensatsonasessnnsasaas reereens 0.52 2,05 0.98 1.04 0.54
N ONMIBIITOPOIILAN. 1 suisi et seserstersecsssnescrsssnseserssssartosssossivessasresseseneassesosossasasssassnsas sesssaesssesasnes 0.82 2,77 2.57 1.50 1.28

All methods except sterilization
MetropOlitan .. cuiccirimreeenrenseecssmnrensinessnscsssnessssosseeanane 0.74 3.24 1.37 1.38 0.78
Nonmetropolitan........cocenmasressanne P ettt es e ssene s s srnsssessrennes 1.06 4.87 3.17 1.97 1.60

DELAY WANTED PREGNANCY

All methods except sterilization
Metropolitan ........ceeeen.. s, ceessernresesens DI reesrensiensesienresasnanenes . 0.94 4.62 2.26 1.15 1.70
Nonmetropolitan..........ceeecrveruvennnn. Eeeheeeee i bees i e s eae s e bt et s e sb st aes sessesesserssrRnan s branases 1.24 4.79 2.78 2.01 1.88

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “unreliable.”

The reader is advised to use caution in interpreting results involving unreliable estimates.
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Table 10. Percent and standard error of the percent of married women? 15-44 years of age who experienced a contraceptive failure
during the first year of use, and the percent who'experienced a failure during the second year of use, by relative age, contraceptive

intention, and contraceptive method: United States, 1970-73

Relati;/e age
Contraceptive intention and contraceptive method Total Low Low High High
middle | middle
FIRST YEAR
Percent
Prevent unwanted pregnancy
All METHOUS. vveveeerersannemrersassssssssossnessosseraensesssannas eeraneane eetrenransesbe s eessesstaensasessbunessressrttnaas 3.7 8.5 4.5 35 2.1
All methods except sterilization 5.1 138.7 6.2 4.7 3.0
Delay wanted pregnancy
All methods except sterilization 7.3 11.0 8.1 6.2 6.7
SECOND YEAR
Prevent unwanted pregnancy
All methods 2.4 3.7 2.2 16 2.7
All methods eXcePt STErilIZAtION i ceeireetiirnrrccrresnseerrossteersasssssasassersnsesssossasssessosroneensernse 33 ' 6.3 3.1 2.2 3.7
Delay wanted pregnancy
All methods except SteriliZation ... ecciemenmrsnminsrericeonesnisse e sesensesssssssasss sos 5.2 69| 6.1 3.8 6.2
FIRST YEAR
i Standard error
Prevent unwanted pregnancy
All methods. iresseeersreaene 0.45 1.64 1.01 0.88 0.51
All methods except sterilization.. 0.61 2.71 1.33| - 1.18 0.71
Delay wanted pregnancy
All methods except sterilization......... R 0.76 3.40 1.71 0.99 1.35

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “unreliable.”
The reader is advised to use caution in interpreting results involving unreliable estimates.
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Table 11. Percent and standard error of the percent of married womenl 15-44 years of age using the oral contraceptive pill who
experienced a contraceptive failure during the first year of use, and the percent who experienced a failure during the second year of

use, by relative age and contraceptive intention: United States, 1970-73

Relative age

Contraceptive intention )
Low High .
Total || Low | iidle | middie | oM

First year Percent
Prevent unwanted PregNancy ... rcrenessrrereersrieesairsrosssseesanarsserarsssensonssassesnraessesasnisen eeaens 2.0 2.8 1.8 2.9 1.2
Delay Wanted PregNANCY ....eeeicieeeereeremeasaisetsnseressimecissssremsenstoretstnseesssssiosssssrnesensssssanese s soasss 2.0 5.7 2.2 1.5 0.8

Second year

Prevent unwanted pregnancy......c.eeeseesen reevestesisantesrone resreeresenneensssnesererenen T cerrenens . 11 0.7 0.3 2.2 0.8
Detay wanted pregnancy .... 1.8 5.0 0.1 2.4 1.4

First year Standard error
Prevent Uunwanted PregnanCy ... escresmasissrsssssssssarssssenessasassssrssansonse eeranree creerreresenrann 0.67 2.27 1.24 1.43 ] 0.88
Delay Wanted PreGMANCY e riiimaeiiiisserissiossiiisosnnesssrortsanssasessssssassaessonas e saonsnss srassnsss 0.50 3.59 1.00 0.57 | 0.64

1The results are based on contraceptive use intervals during which the woman was continuously married,'but the woman need not

have been married during the entire 3-year period covered by the study.

NOTE: In this report percents that have a standard error that is 25 percent or more of the estimate itself are considered “unreliable.”

The reader is advised to use caution in interpreting results involving unreliable. estimates.
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Table 12. Percent of married womenl 15-44 years of age who became unintentionally pregnant within 1 year after beginning use of a
contraceptive method, regardless of whether use was stopped at any time during that period, by relative age, contraceptive inten-
tion, race, religion,2 education, and contraceptive method: United States, 1970-73

Relative age
Contraceptive intention, race, religion, education, and contraceptive method N
Low High .
Total Low . . High
middle | middle
PREVENT UNWANTED PREGNANCY3 Percent
All preventers 5.0 9.4 7.0 5.0 26
Race
White....oviecerennereenessra 4.8 10.4 6.9 48 2.2
Black : 7.9 4.9 9.1 85 8.4
Religion
Catholic 4.8 4.7 8.6 4.4 23
Other and none 4.9 11.9 6.2 5.0 21
Education
Lass than 12 years.. 6.0 13.9 6.2 3.7 1.8
12 years 5.0 0.9 7.4 6.5 3.2
More than 12 years 3.8 - 8.0 4.9 23
Contraceptive method
Pill 3.8 3.2 5.7 45 1.7
19]»} 5.6 - 55 5.3 7.4
Condom 7.3 24.3 13.0 7.3 2.2
Foam, cream, and jelly 16.7 50.0 18.3 154 53
All other methods 9.5 * 16.2 84 5.9
DELAY WANTED PREGNANCY
All delayers 124 201 12.0 12.2 10.5
Race
White 123 20.5 121 120 10.5
Black 14.1 19.2 10.0 14,1 14.3
Religion
Catholic 14.7 264} ' 150 13.5 14.1
Other and none 1.1 18.4 11.0 11.2 8.1
DELAY WANTED PREGNANCY
Education
Less than 12 years 16.7 23.0 14.6 6.8 18.0
12 years 12.1 14.2 11.8 123 11.7
More than 12 years 10.5 * 7.7 128 8.9
Contraceptive method

Pill 7.0 175 4.8 7.6 3.0
IUD 10.0 - 5.9 11.7 11.8
Condom 20.0 49.2 294 184 13.8
Foam, cream, and jelly 225 * 40.6 18.3 16.1
All other methods except sterilization 24.5 hd 27.2 28.4 21.0

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not have been
married during the entire 3-year period covered by the study.

2Results for religion are based on the contraceptive use intervals of white women only.

3includes sterilization.
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Table 13. Percent of married womenl 15-44 years of age who continued to use the same contraceptive method, if only method-related
reasons? for stopping (excluding unintended pregnancy) are allowed, by contraceptive intention, months since use began,

contraceptive method, race, education, and rellglon United States, 1970-73

Contraceptive method, race, education, and religion

Delay wanted
pregnancy

Prevent unwanted
pregnancy

Months since use began

12 24 60 12 24 60
Percent

All women* 709 | 57.6 | 341 | 77.2 | 68.5| 51.2
Pill sevecrmnassasssssnns NeesmressesrrssanenrEe et rraSa e earerand 1o Sh b ener et SHES 1ane nE s emrRRr S s s sranEEeS SHR shs snnn se e mRanres 75.8 | 59.4 | 30.6 | 72.7 | 53.1| 33.0
[19] o J 76.2 | 674 | 51.8 | 779 | 70.2| 54.6
Condom 66.5 | 656 | 42.7 | 64.2 | 57.1 | 46.3
Foam, cream, and jelly 56.5 | 48.1 | 288 | 57.9 | 493 | 276
All other methods except steriliZation ........ceicrneececriecienesennssonnnen 64.0 | 546 | 40.9 | 70.8 | 68.7 | 46.7

Race?
W8 tnereerennerersuncssnrnnrsanessacsesasassessssenassesnesnt stsnansesustasot svassesssrnsasss nsnsanesransnesnsnsassesrnesese anaes 70.4 | 57.3 | 33.8 | 77.4 | 688 | 51.0
BIACK teremmeentieersroraarseraserensranatsensessesstnesatssnssassssssvsnssssasessssssnsassssasssssassonnsesnnesssanmsessnsosnssssnans 745 | 647 | 359 | 73.3 | 626 [ 50.1
Education?

Less than 12 years 71,1 | 57.4 | 43.1 [ 78.0 | 70.2 | 54.3
12 years 726 | 582 | 36.8 | 776 | 69.5} 524
More than 12 years 68.4 | 56.8 | 26.6 | 75.7 | 65.0 | 45.4
At OlIC cuevueeirersrrreceirennesrtnersesssnerensstemsensse sbatestessnes sesnsessbssanssetssors tansonnenssnnrsssnssaraers esnsssesnase 686 | 65.1 ] 316 | 789 | 69.4 | 51.9
Other N0 NONB......ccrerceertrueteeerieerissotonssersntasssesiresssetsssssssarastrantessessessessssennenas [T 713 | 5683 | 349 | 76.7 | 685 | 50.6

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

2Method-related reasons for stopping contraceptive use are unintended pregnancy, stopped to change methods, and *stopped,
other ” which is the abandonment of contraceptives altogether. Unintended pregnancy is not included as a reason.

SResults for religion are based on the contraceptive use intervals of white women only.

4includes sterilization for preventers.
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Table 14. Percent of married women! 15.44 years of age who continued to use the same contraceptive method, if only method-related
reasons2 for stopping are allowed, by contraceptive intention, months since use began, contraceptive method, race, education, and

religion3: United States, 1970-73

Delay wanted Prevent unwanted
pregnancy pregnancy
Contraceptive method, race, education, and religion Months since use began
12 24 60 12 24 60
Percent
All women? 65.8 | 50.6 | 26.6 | 74.4 | 64.4 | 44.8
Contraceptive method
Pill.... 743 | 521 | 20.2| 71.2 | 57.2 | 315
IUD 719 | 602 453 | 756 | 67.5 | 48.7
Condom 574 | 445 | 288 | 60.0 | 51.4 | 371
Foam, cream, and jolly .....cccenenne bresres s eee st as s stbestanss 47.1 | 325 | 15.1 ] 50.3 | 39.6 | 16.7
All other methods exXcept SteriliZatioN .ciesimsiiaiicessaanssonseeneimeeseisssessarsssosassssasssrsrnss 51.0| 384 | 13.7 ] 64.7 | 496 | 31.9
Race®
White eeeeENENeeesehNeasostRaRRReEeN e OahEN RS SeR N EeONOeOereRNteePRRLerNNORLE RO rRREES B0 e ot ennnnesessetbre 65.2 ) 50.2 | 266 | 745 | 646 | 445
Black 716 | 58.2 | 26.7 ] 70.2 | 59.0 | 45.6
Education?

Less than 12 Years ....ccsieeeermensacsisssssassessanenseasasse 650 | 485 36,0} 74.7 | 65.0 | 46.5
673} 509 271 ] 747 | 658 ) 47.2

More than 12 years ........................ 639 | 51.1| 21.0] 73.5 ]| 61.3 | 385
CatholiC .o iiiinninnisninmnnssssmnm eesesssasssnesestanaaess .| 626 ) 466 | 23.1 ] 763 | 656 | 446
Other and none " 665 | 52.0| 2831 73.8| 6842 | 445

=
1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

2Method-related reasons for stopping contraceptive use are unintended pregnancy, stopped to change methods, and “‘stopped,

other,” which is the abandonment of contraceptives altogéther.

3Results for religion are based on the contraceptive use intervals of white women only.

4Includes sterilization for preventers.
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Table 15. Percent of married women?® 15-44 years of age who continued to use the same contraceptive method, if abandonment of
contraceptives a|together2 is the only reason for stopping that is allowed, by contraceptive intention, months since use began,

contraceptive method, race, education, and religion3: United States, 1970-73

Contraceptive method, race, education, and religion

Delay wanted
pregnancy

pregnancy

Prevent unwanted

Months since use began

12 24 80 12 24 60
Percent
AL WOMEN? .ottt srs i saesris oot s es s bsrases st ssesssssesse s sensarssenssesesesmsasssnsasssnsas 90.3| 81.3| 61.3 [ 966 | 949 | 91.0
Contraceptive method
PHll s ssteeirenssanesiaeesssneesssneesssessnsesssatestssnssssasssastssnsesssssssasasesssnesssnssssssssassssinnssssssssanssebanoasansansns 89.7( 80.2| 57.3 | 245 | 905 | 829
TUD teeeenssreneressannaersoncenensaranatnioncst soseeas bnssnsses senesssssses tesssnseessoensnsestns sessusnssessnseasessssans 93.7| 89.0| 78.7 | 95.1 ] 94.0 | 924
CondoM...uiuuenimmecsinass 915! 84.4| 73.0 | 966 | 953 | 92.7
Foam, cream, and jelly ...cccccuinneciisinnans . 91.0| 78.5| 58.0 | 925 | 90.3 | 80.7
All other methods except steriliZatioN ..o 8861( 794} 59.5 | 979 | 976 | 94.3
Race?

90.3| 81.3] 61.7 | 97.0| 957 | 92.2

876 | 80.7| 529 | 91.4| 853 | 76.1

Less than 12 years .. 86.0f 759 | 586 | 944 | 921 | 86.2
12 ¥0ars.cuemninns .| 909} 80.9| 63.1 | 975 | 96.1 | 91.7
More than 12 yaars.... ......................................................................................................... 91.3] 84.7| 57.3 | 97.0{ 955 | 95.0

Religion4

CALNOIIC curersrarerieerensesisnsesernisessesrstasssnscests sinenesersasssensssanessssessassssassessssnatsssnnsasessnsissssorssssnss 896] 785| 53.9 | 970 953 | 91.7
Other AN NONB..uueecceieairecisentiieorseseosssinteesssssasss isseassssssssnionssssssssstasssstaessasrsssasssrtsassssssasiesss 90.6| 82.7| 655 | 96.9| 969 | 906

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.

2Women whose reason for stopping contraceptive use was classified as “stopped other” were considered to have abandoned

contraceptwes altogether.
SResults for religion are based on the contraceptive use intervals of white women only.
4Includes sterilization for preventers.
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APPENDIX |
TECHNICAL NOTES

Background

This report is one of a series of statistical
reports based on information collected from a
nationwide sample of women through the Na-
tional Survey of Family Growth conducted by
the National Center for Health Statistics.

The National Survey of Family Growth
(NSFG) utilizes a questionnaire to obtain demo-
graphic and socioeconomic information and in-
formation on fertility, family planning, and
health factors related to childbearing. As data
relating to various subjects within these broad
topics are tabulated and analyzed, separate re-
ports are issued. This report is based on data
collected in the first cycle of the survey.

The population covered by the sample for
NSFG is women 15-44 years of age living in
households in the conterminous United States at
the time of interview who were ever married or
had children of their own living with them. The
sample did not include women living in institu-
tions or group quarters. Personal interviews were
conducted by the staff of the National Opinion
Research Center (NORC), Chicago, beginning in
July 1973 and ending in February 1974.

Statistical Design

The sampling plan for the survey was a
multistage probability design. Black households
and households of all other races were selected
at different probabilities so that the sample was
composed of about 40 percent black women and
60 percent women of all other races. The sample
was designed so that tabulations could be pro-
vided for each of the four geographic regions of
the United States.

The first stage of the sample design consisted
of drawing a sample of primary sampling units
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(PSU’s). A PSU consisted of a county, a small
group of contiguous counties, or a standard
metropolitan statistical area (SMSA) as defined
by the U.S. Bureau of the Census in March
1971. The second and third stages of sampling
were used to select several segments (clusters of
about 100 dwelling units) within each PSU. A
systematic sample of dwelling units was then
selected from each segment. Each sample dwell-
ing unit was visited by an interviewer, who listed
all household members. If a woman under 45
years of age, ever married, or with offspring in
the household, was listed in the household, an
extended interview was conducted. If more than
one woman in the household met the eligibility
criteria, one of the women was randomly se-
lected for an extended interview.

Since the design of NSFG was a complex
multistage probability sample, the derivation of
estimates involved three basic operations:

Inflation by the reciprocal of the probability
of selection.—The probability of selection is the
product of the probabilities of selection from
each step of selection in the design (PSU, seg-
ment, listing unit, household, and sample per-
sons within household).

Nonresponse adjustment.—The estimates
were inflated by a multiplication of two factors.
The first has the number of sample households
in a given PSU and stratum as its numerator and
the number of households screened in the PSU
and stratum as its denominator. The second fac-
tor has as its numerator the number of screened
households having an eligible woman of a speci-
fic age and race class and PSU group, and as its
denominator, the number of women actually in-
terviewed in the same age and race class and
PSU. Screener response for the total survey was
89.8 percent and interview response was 90.2



percent for the total sample, yielding an overall
response rate of approximately 81.0 percent.

Poststratification by marital status-age-
race.—The estimates are ratio adjusted within
each of 12 agerace cells to an independent
estimate of the population for ever-married
women. These independent estimates were de-
rived from the U.S. Bureau of the Census Cur-
rent Population Surveys of 1971-73. The num-
bers of single women with offspring living with
them were inflated by the two steps just de-
scribed.

All figures are individually rounded; aggre-
gate figures are rounded to the nearest thousand.
The sums of aggregates and percents may not
add up to the total due to rounding.

The effect of the ratio-estimating process is
to make the sample more closely representative
of the population of women under age 45 years,
living in households in the conterminous United
States, and ever married or with offspring living
with them. The final poststratification reduces
the sample variance of the estimates for most
statistics.

Descriptive material on the sampling design
and estimation procedures may be found in
another report.8

Measurement Process

Field operations for the survey were con-
ducted by NORC as agent for NCHS. The re-
sponsibilities of NORC included pretesting the
interview schedule, selecting the sample, inter-
viewing respondents, and carrying out quality
control checks. The questionnaire was pretested
in November 1972 and subsequent smaller field
trials were held in March 1973. Interviewers
were trained for 1 week prior to fieldwork and
had their first few schedules reviewed thor-
oughly. During the first part of the fieldwork,
each interview schedule was reviewed for the
completeness of certain key items, and more
intensive review and followup were performed if
errors were discovered. Review and followup
were reduced to a sample of each interviewer’s
work in the later part of the fieldwork. A 10
percent sample of all houscholds with tele-
phones was recontacted to verify the interview

NOTE: A list of references follows the text.

and the accuracy of a few items. All these opera-
tions were monitored by NCHS.

Parts of the interview schedule applicable to
this report are reproduced in appendix V. The
full questionnaire is reproduced in another
report.” The complete schedules are available on
request. Two different forms were used, one for
interviewing currently married women and the
other for interviewing widowed, divorced, sepa-
rated, or single women with offspring living with
them. The two forms differ mainly in the word-
ing of items referring to the husband; there are a
few questions in each schedule that do not ap-
pear in the other.

Data Reduction

Coding and keying were done by NORC and
the U.S. Bureau of the Census. Each coder’s
work was systematically sampled for verifica-
tion. Keying at the Bureau of the Census was
performed on key-to-disk equipment programed
to reject invalid entries. Each keyer’s work was
systematically sampled for verification. The data
were edited by the Bureau of the Census and
NCHS to minimize internal inconsistencies.
After editing, value entries were imputed to
cases with missing data on an item-by-item basis.
No item with more than 15 percent missing data
was included in the imputation. The imputed
value entry for a case was selected from a ran-
domly chosen case with similar characteristics
such as race, age, and marital status, using a
procedure known as “hot deck” imputation.

Reliability of Estimates

Since the statistics presented in this report
are based on a sample, they may differ some-
what from the figures that would have been
obtained if a complete census had been taken
using the same questionnaires, instructions, in-
terviewing personnel, and field procedures. This
chance difference between sample results and a
complete count is referred to as sampling error
and is measured by a statistic called the standard
error of the estimate. Approximate standard
errors for 1-year contraceptive use failure rates
reported in this study are shown in the lower
panel of the detailed tables containing the rates.
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These standard errors were computed using a
procedure known as balanced half-sample repli-
cation. Details of this procedure can be found in

another publication.8 Standard errors for 2-year -

use fajlure rates, continuation rates, and ex-
tended use effectiveness rates were not calcu-
lated because of time and cost considerations.

The chances are about 68 out of 100 that an
estimate from the sample differs from a value
that could be obtained by a complete census by
less than the standard error. The chances are
about 95 out of 100 that the difference between
the sample estimate and a complete count would
be less than twice the standard error. In this
report, percents that have a standard error that
is 25 percent or more of the estimate itself are
considered “unreliable.” The reader is advised to
use caution in interpreting results involving unre-
liable estimates.

In this report, sample statistics are compared
among subgroups using the normal deviate test.
The level of confidence used with this test is a
matter of preference and in this case the 0.10

level was chosen. Thus a statistically significant -

difference among comparable percents from two
or more subgroups is one sufficiently greater
than zero that a difference of that size or larger
would be expected in less than 10 percent of
repeated samples of the same size and type if
there were no true difference in the populations
sampled. If the observed difference or a larger
one could be expected in more than 10 percent
of repeated samples, one cannot be sufficiently
confident to conclude that there is a true differ-
ence in the populations. When an observed dif-
ference is sufficiently greater than zero to be
statistically significant, the true difference in
the population is estimated to lie between the
observed difference plus or minus 1.68 standard
errors of that difference in 90 out of 100
samples.

When two or more sample statistics are com-
pared and they have only small, statistically non-
significant differences among them, they may be
referred to as the “same’ or “‘similar.”” However,
when a substantial difference observed is found
to be not statistically significant, one should not
conclude that no difference exists, but simply
that such a difference cannot be established with

NOTE: A list of references follows the text.
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90 percent confidence from this sample. Ob-
served differences that are described in terms
such as “greater,” “less,” “larger,” “‘smaller,”
and so forth, have been tested and found statisti-
cally significant. Lack of comment in the text
about any two statistics does not mean that the
difference was tested and found to be not
significant.

The standard error of a difference between
two comparative statistics, say, the proportion
of those with characteristic M among black
women compared with white women, is approxi-
mately the square root of the sum of the squares
of the standard errors of the statistics considered
separately.

A formula for the standard error of a dif-
ference,d =P - Py, is-

0q = /(P Vp,)? + (P Vp,)?

where P is the proportion for one group, £, the
proportion for the comparative group, and Vp,

and sz are the relative errors of P; and Py, re-

spectively. This formula will represent the
actual standard error quite accurately for the
difference between ‘separate and uncorrelated
characteristics, although it.is only a rough ap-
proximation in most other cases.

Nonsampling Error

In addition to sampling error, the survey:
results are subject to several sources of potential
nonsampling error, including interview non-
response, nonresponse to individual questions
within the interview, inconsistency of responses
to individual questions, respondent error or mis-
reporting, and errors of recording, coding, or
keying by survey personnel. It is impossible to
measure accurately the extent of nonsampling
errors. Although some wuseful approximate
measures can be made of some types of non-
sampling error, the survey must rely on several
quality control procedures and other methods
incorporated into the survey design to minimize
nonsampling error.

Interview Nonresponse

Interview nonresponse, or the failure to
obtain whole interviews, arises from several



sources—incomplete listing of households for the
sampling frame, inability to screen all sample
households for eligible respondents, and in-
ability to complete a full interview. Complete-
ness of listing cannot be tested directly because
it requires an independent, accurate accounting
of the households that should have been listed.
In NSFG, listing accuracy was tested at the time
of screening by use of the “half open interval®
check for missed households; that is, at desig-
nated sample households, the interviewer was
required to check for dwelling units between the
sample household just screened and the next
listed' dwelling unit. This procedure resulted in
the addition of 781 missed units or an additional
2.4 percent to the original sample of dwelling
units to be screened. o

Of the original sample of 32,818 dwelling
units to be screened, 3,820 were found to be
vacant, not dwelling units, or group quarters. Of
the remaining dwelling units, 9.7 percent were
not successfully screened. This included 2.3 per-
cent refusals to have the household members
listed; 1.6 percent of households with members
with language problems, illness, or otherwise
unavailable in the field period; 4.6 percent
where no one could be found at home; and 1.1
percent for other reasons such as refused access
to the unit.

Of the 26,177 households for which screen-
ing was completed, 10,879 were found to con-
tain an eligible respondent. However, interviews
were not completed in 9.8 percent of these
cases because of refusals by the eligible respond-
ents (5.0 percent); language, illness, and related
problems (2.0 percent); and no contact after
repeated calls (2.7 percent).

The nonresponse adjustment for interview
nonresponse imputes to nonresponding dwelling
units and women the characteristics of similar
respondent dwelling units.and women.

Item Nonresponse

Nonresponse to individual questions (item
nonresponse) was less than 2 percent for about
half (51 percent) of the items. Item nonresponse
occurred when the respondent refused to answer
the question, when the respondent did not know
the answer to the question, when the question

was erroneously not asked or the answer not
recorded by the interviewer, and when the
answer was uncodable. For 37 percent of the
items, nonresponse was between 2.0 percent and
10.0 percent. For 12 percent of the items, non-
response was greater than 10 percent for persons
eligible to answer the items. Half of the high
nonresponse items were concentrated in two
areas—detailed income questions and questions
about the reasons for switching from one contra-
ceptive method to another. The remaining high
nonresponse items were generally those asked of
small numbers of persons.

The amount of missing data or imputed
values for various items are shown with their
definitions in appendix II. Some illustrative
items and their nonresponse rates are: parity (no
missing data), intention to have another child
(0.7 percent), whether no contraceptive method
was used or contraception was stopped in order
to become pregnant (1.9 percent), and highest
grade of school attended (0.1 percent).

For most items an adjustment for missing
data was made by one of four imputation pro-
cedures. In order of frequency employed they
were: (1) “hot deck” imputation, (2) imputa-
tion from a sorted file, (3) editing from other
data within the same case, and (4) allocation
based on technical judgments.

“Hot deck” imputation refers to a procedure
in which the file is first randomized. Next a
matrix is created for values of items (e.g., race,
age, and marital status) judged to be correlated
with the item to be imputed (e.g., number of
times married). A reasonable “cold deck” value
(e.g., 2 = married twice) is assigned to each cell
of the matrix in case the first file record with
the given characteristics has missing data. The
randomized file is processed, and each record is
identified as belonging to one cell of the matrix
(e.g., white, aged 25-29 years, currently mar-
ried). The item to be imputed is checked: If it is
blank—not applicable (e.g., not married before),
it is ignored; if it has a missing data code, the
code in the matrix is placed in the record. If it
has an acceptable code, that code replaces the
code already in the matrix, and it remains in the
matrix until another record with the same char-
acteristics and a known code is encountered.
This ensures that the probability of a code being
assigned to a record with missing data is the
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same as the probability of that code occurring
among records with the same characteristics but
with known data.

For imputation from a sorted file, the
- records are first sortéed by selected characteris-
tics (e.g., marital status, race, and age) so that
the first group of records would be currently
married black women aged 15-19 years, the
second group would be currently married black
women aged 20-24 years, and so forth. An initial
value is assigned fqr the item to be imputed—
that is, 4 (tubal ligation) for type of sterility,
and for any item dependent on the item to be
imputed—for example, 9 (not ascertained) to
whether the operation was for contraceptive
reasons. The ordered file is processed, and each
record is checked. If the item to be.imputed is
blank-—not applicable, it is ignored; if it has a
known code, the code replaces the existing set
of values; if the item has a missing data code, it
and its dependent items would be changed to
the preset values above. This procedure ensures
that the imputed code is reasonable for the
ordering characteristics and that the probability
of assignment is the same as that in the popula-
tion in general. There is some bias, however, as
the boundaries between groups are crossed.

When sampling error affects the precision of
survey estimates, nonsampling error introduces
bias. Imputation procedures reduce this bias to
the extent that the assumptions about the rela-
tions between respondent and nonrespondent
characteristics are true. The amount of remain-
ing bias, if any, cannot be measured. Therefore,
stringent quality control procedures were intro-
duced at every stage of the survey, including the
check on completeness of the household listing
mentioned earlier, the extensive training and
practice of interviewers, field observations of
interviewers, field editing of questionnaires,
short verification interviews with a subsample of
respondents and missed households, verification
of coding and editing, an independent recoding
of a sample of questionnaires by NCHS, key-
punch verification, and an extensive computer
“cleaning” to check for nonpermissible codes,
missing data, and response inconsistencies. One
source of bias that can be evaluated through
special studies but cannot be controlled is re-
spondent error, whether deliberate or unwitting.
In this survey as in others, the data are subject
to problems of accurate recall and the stability
of respondents’ views from one time to the
next.

oNoNo
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APPENDIX I
DEFINITION OF TERMS

Pregnancy interval.—A pregnancy interval is
the period between marriage and the date of a
woman’s first pregnancy termination (regardless
of its outcome), or between the dates of two
successive pregnancy terminations (if she has
had more than one), or between the date of her
most recent pregnancy termination (or marriage
if she had no-pregnancies) and the interview.
" The latter interval is called the “open” interval,
because it has not been ‘“‘closed” by a preg-
nancy; the others are ‘“‘closed” intervals. Closed
intervals are numbered from the earliest to the
most recent; the period between marriage and
the first pregnancy is the first interval, the
period between the first and second pregnancies
is the second interval, and so on. The first inter-
val is only defined, however, when marriage pre-
cedes the first pregnancy termination. The dates
of pregnancies needed to define pregnancy inter-
vals were obtained from each respondent as part
of her complete reproductive history. For the
sample as a whole, less than 10 percent of the
dates of pregnancy termination which determine
the first pregnancy interval are imputed because
of missing data. For all pregnancy intervals, the
proportion based on imputed dates decreases
with increasing pregnancy interval order.

Birth interval.—A birth interval is the period
between marriage and the date of a woman’s
first live birth, or between the dates of two suc-
cessive live births (if she has had more than one},
or between the date of her most recent live birth
(or marriage if she has had no live births) and
the interview. The latter interval is called the
“open” interval, because it has not been
“closed” by a birth; the other intervals are
“closed” intervals. Closed intervals are num-
bered from the earliest to the most recent, in the

same manner as pregnancy intervals. Also, the
first interval is only defined when marriage pre-
cedes the first live birth. The dates of births
needed to define birth intervals are obtained
from each respondent as part of the complete
history of her pregnancies. For the sample as a
whole, less than 10 percent of the dates of birth
which determine the first birth interval are im-
puted because of missing data. For all birth in-
tervals, the proportion based on imputed dates
decreases with increasing birth interval order.

Contraceptive use interval.—A contraceptive
use interval is the period between the date a
woman began the use of a contraceptive method
and the date she stopped using it (regardless of
the reason for stopping) or the interview date. In
addition, for the purposes of this study, only in-
tervals that began during a marriage were consid-
ered. The dates of starting and stopping the use
of a method, needed to define contraceptive use
intervals, were obtained from each respondent
as part.of the history of her contraceptive use
between July 1, 1970 and July 1, 1973. Less
than 2 percent of contraceptive use intervals are
based on imputed data.

Contraceptive intention.—Contraceptive in-
tention is the motive of the woman in using con-
traceptives. Women were classified into three
groups: “preventers,” those who used contracep-
tives to avoid any further (unwanted) births;
“delayers,” those who used contraceptives to
delay a wanted birth; and “indeterminant,”
those whose reasons for using contraceptives
were unclear. Women classified as “indetermi-
nant,” 10 percent of the respondents, were
omitted from the analysis. Contraceptive inten-
tion is based on imputed data for less than 5 per-
cent of all respondents.
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Contraceptive failure.—Contraceptive failure
is defined as having occurred if the woman be-
comes pregnant while using contraceptives.

Use failure rate.—A first-year use failure rate
is the percent of women who would experience
a contraceptive failure during the first year of
continuous contraceptive use. A second-year use
failure rate is the percent of women who would
experience a contraceptive failure during the
second year of continuous contraceptive use.
Both rates, as used in this study, are life-table
rates and thus represent the percent of a cohort
of women that would have experienced a con-
traceptive failure during the specified period if
the women had been subjected to the monthly
failure rates produced by the life table. The
monthly failure rates are based on the actual
experiences of the women in this study.

Use effectiveness rate.—First- and second-
year use effectiveness rates are the percents of
women who would not experience a contracep-
tive failure during the first and second years of
continuous contraceptive use, respectively.
These rates are equal to 100 minus the corre-
sponding use failure rate.

Extended use failure rate.—A l-year ex-
tended use failure rate is the percent of women
who would experience an unintended pregnancy
within the first year after beginning the use of a
contraceptive method, regardless of whether use
was stopped before the pregnancy actually
occurred.

Extended use effectiveness rate.—A 1-year
extended use effectiveness rate is the percent of
women who would 7ot experience an unin-
tended pregnancy within the first year after be-
ginning the use of a contraceptive method, re-
gardless of whether use was stopped during that
year. This rate is equal to 100 minus the 1-year
extended use failure rate.

Continuation rate.—Twelve-, twenty-four-,
and sixty-month continuation rates are the per-
cents of women who would continue to use the
same contraceptive method for 12, 24, and 60
months, respectively, after beginning its use.

Age at last live birth.—Age at last live birth
is the age, in years, of a woman at her last birth-
day before her most recent live birth.

Relative age.—Relative age is a classification
of the age of a mother at the time she gave birth
to a child of a given order, in relation to the ages
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of all other mothers at the time they gave birth
to a child of the same order. For example, a
woman who had her first child at a very young
age, compared with other women, would be clas-
sified as having a ‘“low” relative age for that
birth order. Relative age, in this study, is deter-
mined for each birth interval of the women in
the sample and is used to classify contraceptive
use intervals falling within each birth interval.
Parity.—Parity is the fact or condition of
having borne children and is specified in terms
of the number of live births a woman has had. A
woman with no live births is referred to in ob-
stetrical and demographic terminology as “nulli-
parous” or “zero parity,” a woman with one live
birth is referred to as “primaparous” or ‘‘parity
one,” and so on. A woman’s parity was deter-
mined for this study from the questions, ‘“Have
you given birth to a baby at any time?” and, if
yes, “Altogether, how many babies have you
given birth to, including any who died very
young?” The accuracy of this information is
further verified by obtaining detailed data about
each pregnancy and additional information on
pregnancies that ended in live issue. A complete
pregnancy history was a primary focus of the
survey, and information on the number of live
births and the number of pregnancies was ob-
tained for 100 percent of the respondents.
Marriage cohort.—A group of women who
were first married in a specified calendar period
constitutes a marriage cohort. Because the infor-
mation for classifying women in marriage co-
horts comes from a sample at one point in time,
it may be a biased sample of all women who
married in a specific period. Women who were
married in a specific period but who were out-
side the ages included in the sample, 15-44 years,
are not represented in the marriage cohorts con-
structed from these data. This bias is negligible
for recent cohorts but significant for earlier
cohorts; in early cohorts, many women who -
were of relatively advanced age at the time of
marriage were past age 45 at the time of inter-
view and are not represented in the sample. The
effect of this omission is the overrepresentation
of early-marrying women in the early cohorts
constructed from the sample data. For that
reason, marriage cohorts earlier than 1955 are
not considered here. S
Race.—Women were classified as white,



black, or ‘“‘other races” according to the inter-
viewer’s observations at the time of interview.
The agreement between this classification and
the respondent’s own reports of ethnic origin,
also obtained in the interview, was very high; for
instance, of those classified as ‘“black” by inter-
viewer observation, 96 percent reported their
ethnic origin as at least partly “black, African, or
Negro”; of those who reported their ethnic ori-
gin as “black, African, or Negro,” 100 percent
were classified as ‘“black” by interviewer obser-
vation. Race was imputed for 10 respondents.

Education.—Education was classified accord-
ing to the highest grade or year of regular school
or college that was completed. The determina-
tion of the highest year of regular school or col-
lege completed by the respondent was based on
responses to a series of questions concerning
(1) the last grade or year of school attended,
(2) whether or not that grade was completed,
(8) whether any other schooling of a vocational
or generally nonacademic type was obtained,
and (4) whether or not such other schooling was
included in the years of regular school or college
reported in (1). Information on education was
reported almost completely: Only about 1 per-
cent of the data was imputed.

Religion.—Women were classified by religion
in response to the question: “Are you Protes-
tant, Roman Catholic, Jewish, or something
else?” Because the numbers responding “Jew-
ish” or “something else” were too few for sepa-
rate analysis, and because those groups resemble
Protestants in their contraceptive practice, they
were combined with Protestants for this report
in a category ‘“Other and none.” Data on reli-
gious denominations were reported for all but
26 respondents, or more than 99 percent. Reli-
gion was imputed for the 26 respondents.

Geographic region.—For the purpose of clas-
sifying the population by geographic area, the
U.S. Bureau of the Census has grouped the 50
States and the District of Columbia into four

regions, as follows:
Region States included

Northeast ............ Maine, New Hampshire, Ver-
mont, Massachusetts, Rhode

Island, Connecticut, New
York, New Jersey, Pennsyl-
vania

North Central...... Michigan, Ohio, Indiana, Ili-
nois, Wisconsin, Minnesota,
Iowa, Missouri, North Da-
kota, South Dakota, Kansas,
Nebraska

South ...cecivecvnnnennn Delaware, Maryland, District
of Columbia, Virginia, West
Virginia, North Carolina,
South  Carolina, Georgia,
Florida, Xentucky, Texas,
Tennessee, Alabama, Missis-
sippi, Arkansas, Louisiana,
Oklahoma

West covvenreenecaneneans Montana, Idaho, Wyoming,
Colorado, New Mexico, Ari-
zona, Utah, Nevada, Washing-
ton, Alaska, Oregon, Cali-
fornia, Hawaii

Alaska and Hawaii are not included in the NSFG
sample design.

Place of residence.—The population residing
in standard metropolitan statistical areas
(SMSA’s) constitutes the metropolitan popula-
tion. Except in New England, an SMSA is a
county or group of contiguous counties that
contains at least one city of 50,000 inhabitants
or more, or “twin cities” with a combined popu-
lation of at least 50,000. In addition to the,
county or counties containing such a city or
cities, contiguous counties are included in an
SMSA if, according to certain criteria, they are
essentially metropolitan in character and are
socially and economically integrated with the
central county. In New England, SMSA’s consist
of towns and cities rather than counties. The
metropolitan population for this study is based
on SMSA’s as defined in the 1970 U.S. census
and does not include any subsequent additions
or changes. A more detailed discussion has been
published.8 Place of residence was reported for
all respondents.

NOTE: A list of references follows the text.
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APPENDIX III

SELECTION OF SAMPLE

For the calculation of “true” use effective-
ness during the 3-year period prior to the survey,
all intervals of contraceptive use (including steri-
lization) occurring during a continuous mar-
riage were considered. Certainly, many women
who are not married have intercourse and use
contraceptives, but their exposure to pregnancy
may be intermittent; therefore, their experience
was not considered. )

The first step in the preparation of the data
for the calculations was the selection of eligible
intervals of contraceptive use. This process in-
volved three stéps: the elimination of ineligible
respondents, the elimination of ineligible preg-
nancy intervals, and the elimination of ineligible
intervals of contraceptive use (use intervals). All
numbers of women, pregnancy intervals, and use
intervals reported in this section are the raw un-
weighted totals. In all other sections failure rates
are based on the weighted observations. The
weight assigned to each respondent is a reflec-
tion of the type of multistage sampling scheme
employed by the National Center for Health Sta-
tistics (NCHS) to ensure that adequate numbers
of particular subgroups of the population, for
example, black women, were interviewed.

All information for a respondent was
omitted if:

1. The respondent had not been married at
any time during the observation period
(1,635 women), either because the re-
spondent was single on July 1, 1973
(742 women) or was widowed, separated
or divorced during the entire study
period, July 1, 1970 to July 1, 1973.

2. The respondent or her current husband
had become noncontraceptively sterile
before July 1, 1970 (324 women).
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3. The number of pregnancy intervals end-
ing between July 1, 1970 and July 1,
1973 recorded in the pregnancy interval
data disagreed with the information
given on the 3-year chart of monthly
contraceptive status (75 women).

For the remaining 7,763 women, each of
their 10,865 pregnancy intervals falling at least
partly in the observation period was examined
and the pregnancy interval was disqualified if:

1. No method of contraception was used in
the pregnancy interval (2,474 intervals).

2. More than four methods of contracep-
tion were reported for a closed preg-
nancy interval. (The pregnancy interval
data allowed for the reporting of only
four contraceptive methods in any given
interval, precluding the possibility of
matching the information in the 3-year
chart) (1 interval).

3. Inconsistent or incomplete information
about the intention of sterilization was
recorded, or the date given for a contra-
ceptive sterilization operation preceded
the date of termination of the last previ-
ous contraceptive method by more than
2 months (9 intervals).

4. There were discrepancies between the
pregnancy interval data and the informa-
tion on the 3-year chart of more than 1
month in the date of the start (83 inter-
vals) or the end (20 intervals) of a preg-
nancy interval. In cases in which the
pregnancy interval data showed a preg-
nancy lasting more than 10 months,
both the preceding and the following



intervals (31 intervals) were invalidated.
In most such cases, it appeared that the
date of conception given in the preg-
nancy interval data was off by 1 year
and the 3-year chart had been adjusted
to show a pregnancy during the first part
of the time given. However, this adjust-
ment often conflicted with other evi-
dence in the record; thus it was not pos-
sible to determine the start and end of
gestation.

5. During a pregnancy interval overlapping
the start of the 3-year period, the num-
ber of months of nonexposure to the
risk of conception reported in the preg-
nancy interval data disagreed with infor-
mation in the B3-year chart, and the
woman was married and using a contra-
ceptive method on July 1, 1970 (275
intervals). In the absence of a month-by-
month record for the period prior to
July 1, 1970, it could not be determined
whether the period of nonexposure in-
terrupted the period of contraceptive
use,

6. During a pregnancy interval overlapping
the start of the 3-year period, the
woman was already pregnant on July 1,
1970, so that no valid contraceptive use
could occur in the pregnancy interval
(853 intervals).

7. Different pregnancies were recorded in 2
successive months so that there could,
according to the coding priorities, be no
record of intervening contraceptive use
(38 intervals).

Finally, within each of the remaining 7,081
pregnancy intervals, intervals of contraceptive
use were discarded if:

1. The respondent was not married at the
time contraceptive use began (595 inter-
vals). For the pill and the IUD, use was
allowed to begin as many as 2 months
before marriage. There was no restriction
as to how long before marriage steriliza-
tion could have occurred, but exposure
to the risk of conception was considered
to begin in the month of marriage.

2. For contraceptive use intervals followed
in the same month by pregnancy, it was
not known whether or not contraceptive
use was stopped before the pregnancy
began (67 intervals). Since this variable
was imputed, there should have been no
missing data, but in some cases the cor-
rect sequence of questions had appar-
ently not been asked.

3. For contraceptive use intervals followed
by pregnancy, there was a discrepancy
between the pregnancy interval data and
information on the 3-year chart as to
whether contraceptive use was stopped
before the pregnancy began (34 inter-
vals).

4. The contraceptive method reported as
being used at the start of observation
(July 1, 1970) on the 3-year chart was
‘not the same method as the one reported
for that date in the pregnancy interval
data (68 intervals).

5. The contraceptive method was not ac-
ceptable (essentially noncontraceptive
sterilizations that were entered on the
3-year chart) (15 intervals).

An additional 588 contraceptive use inter-
vals were, in effect, discarded because reproduc-
tive intention could not be determined. The 588
contraceptive use intervals of indeterminate in-
tention were not included in any tabulation.
Since to be classified as having indeterminate in-
tentions in a closed interval implies a marital dis-
ruption, and hence excludes the possibility of
observing a contraceptive failure, and because all
open intervals so classified are contributed by
women who are post-married, sterile, or for
whom pregnancy is medically inadvisable, a clas-
sification of indeterminate does not represent a
category of intention between prevent - and
delay.

1t is difficult to speculate with any degree ot
certainty about the effect of the large number
of data exclusions. We suspect that, on'balance,
respondents excluded are the relatively less suc-
cessful contraceptors and that, as-a consequence,
the failure rates presented here may be some-
what low. Also, if the 101 contraceptive use in-
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tervals excluded for reasons 2 and 3 included a this hypothesis, since the vast majority of exclu-
large number of contraceptive failures, their ex- sions were made because of inaccuracies in the
clusion biases further downwards the rates pre- data that could not be resolved.

sented here. However, it is not possible to test

00O
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APPENDIX IV

THE CALCULATION OF GROSS RATES OF CONTINUATION FOR
CONTRACEPTIVE METHODS: SINGLE AND MULTIPLE INCREMENT LIFE
TABLES

James Trussell and Jane Menken

A decade ago, Robert Potter, realizing the
biases involved in using the Pearl index as a
measure of contraceptive effectiveness, proposed
analyzing contraceptive continuation by life-
table procedures.? Many such life tables have
now been prepared by various researchers,!,10-19
and the recent development of FORTRAN pro-
grams for (mini-) computers drastically eased the
manipulation of great quantities of data and
facilitated computation.16 Moreover, the Popu-
lation Council, in collaboration with Potter, has
issued a series of recommended programs for
evaluating continuation rates.17.18 The purpose
here is to point out a logical error in the ac-
cepted method for constructing the single decre-
ment life table associated with the multiple
decrement life table, generated by competing
reasons for stopping contraceptive use, and to
propose an alternative derivation of these gross
rates.k Moreover, a different procedure is recom-
mended for handling women who are lost to
followup or are censored by the initiation of the
analysis, The first two sections of this appendix
contain a review of the procedure for construct-
ing a single and multiple decrement life table

NOTE: A list of references follows the text.

kThis treatment is a simplified version of Chiang’sl9
mathematical exposition of competing risks, It differs in
that the assumptions are modified somewhat to take
into account specifics of the contraceptive use situation.
Because much of this mathematical literature on com-
peting risks is inaccessible to most demographers, the
method is derived simply in detail in this appendix.

and may be omitted by those familiar with the
standard notation and methodology.

Preliminary Manipulation of the Data

The procedure developed by Potter2? for
analyzing the continuation of IUD use in Taiwan
is quite general and can be readily adapted for
analyses of other methods and for use in situa-
tions other than clinical trials. Each woman,
after insertion of the IUD, is observed at regular
intervals and is recorded at each observation as
being in a certain status (continuing use, expul-
sion, pregnant, etc.) in an ordinal month of use.
For example, a woman may be recorded as being
a continuing user in the 6th month or as having
expelled her IUD in the 12th month. Such an
accounting procedure is used in medical clinics;
the patient file contains this information. Next,
at the time of the analysis, women are classified
by their terminal status. Normally the first seg-
ment of use of a contraceptive is the segment
of interest; this segment can be terminated by
pregnancy, other discontinuation, loss to fol-
lowup (LFU),! or by the initjation of the analy-
sis itself (the.woman is still using contraceptives
at the time of the analysis). It is very important
to note that if a woman is lost to followup, she
is coded in the terminal status LFU in the
wonth ot her last contact with the clinic, not

10f course, there were no cases lost to followup in
the NSFG data. This terminal category is included here
for completeness.
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the month in which she was sought but not
found. Similarly, pregnancy should be coded in
the month in which it occurs, not in the month
in which it is confirmed. However, since preg-
nancy cannot be detected in the month in which
it occurs, problems arise; these are discussed in
the last section of this appendix. Next, the
length of observation from initiation to terminal
status is measured. Since the length of observa-
tion is measured in ordinal months, a procedure
- for computing the number of women retaining
the IUD at the start of the monthly interval is
necessary.

As an illustration, the case in which observa-
tion is measured in intervals of 1 month was
chosen. Other intervals, such as 3 or 6 months,
are permissible, and the methodology is un-
altered. The notation used by Potter is very con-
venient:

N, = number of women retaining the IUD
at the start of the monthly interval
(%, ¢ + 1), i.e., the (x + 1)th ordinal
month;

Dy;= number of terminations during month
(x, x + 1) due to cause f;

T, = ZDy;=total observed terminations
J during month (x, x + 1);

F, = number of women lost to followup
during month (x, x + 1);

C, = number of continuing users last ob-
served during month (x,x + 1).

The terminology “in month x” refers to experi-

ence in the ordinal month x + 1. Note that this |

treatment is identical with common usage of the
concept of age; children aged 4 are in their 5th
year of life.

Since the only known quantities are the
number of insertions (Nj), the number of termi-
nations observed in month x, (7 ), the number
of continuing users last observed in month x,
(G;), and the number of women lost to followup
in month x, (F,), N,,, must be obtained recur-
sively:

Nyy1=N,-T, -F, -C, x=0. (1)

By such a procedure, a preliminary table, which
shows N, , C,, T, , and F,, is obtained. One more
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modification is needed before a life table can be
computed. The value N, is not, properly, the
number of women who are exposed to the risk
of terminating use. Women coded as both F,
and G, are included as exposed to risk for a full
month. However, since they have been observed
for, on the average, only half a month, Potter
removed one-half month for each of these
women to obtain the adjusted number of
women entering month x:

N; =Nx'1/2(Fx+Gx)' (2)

This procedure is in keeping with the standard
assumption that cases lost to followup are unse-
lected relative to the subsample effectively ob-
served during that month. Women whose experi-
ence is censored due to the initiation of the
analysis and women who are lost to followup are
treated in the same way, because there is no
chance of observing a termination; the observa-
tion of both types of women is artificially ended
by an event that is not a proper cause of methad
termination. It is suggested later that the two
types of termination should be treated dif-
ferently.

Construction of a Multiple Dacrement
Life Table

The construction of a single decrement table
can proceed in the usual manner once the initial
data manipulation has taken'place. Let the con-
ditional probability of failing during the xth
month (thé interval x to x + 1) be g,,; then g, is
estimated in the Potter procedure by

A T
9y = __* (3)
Ny

and the estimated probability of retaining the
device for exactly ¥ months is given by

B =TI (-4 (4)

The discontinuation rates by individual
cause in a multiple decrement life table, called
“net rates”’ by Tietze, are similarly constructed.
If we let g,; be the conditional probability of



failing during the xth month due to cause j, then
qyj is estimated by

D

5

9y = (5)

N;

where D, ; is the number of discontinuations due
to cause ] in month x. The cumulative rate by
duration x of discontinuation due to cause j

(Qyj) is
x-1
Quj= Z Py (6)

which can be estimated from theP and g, Gucje

Further, it is clear that the sum of cumula-
tive discontinuation rates by cause equals the
cumulative discontinuation rate for all causes;
hence, the cumulative discontinuation rates are
additive.™

Construction of the Associated Single
Decrement Life Table

The cumulative discontinuation rates due to
cause j in a multiple decrement life table are
functions of the other competing discontinua-
tion rates. As Potter? explained:

‘... a problem arises when net cumulative
rates are used in comparing the relative fre-
quency of a particular type of termination,
such as expulsion, in two different samples
or in subgroups within a sample. For ex-
ample, suppose that the monthly rates of
expulsion—that is, the probabilities of ex-
pelling during the first month after insertion,
the second, and so on—are lower in sample B
than in sample 4 for those retaining the de-
vice up to the beginning of that month.
Now, if the levels of competing risks are also
lower in B than in 4, so that fewer women
in B are lost to pregnancy and removal and

2 Py = Q-

All true rates ,can be rcplaccd by thexr estlmators to ob-
tain E » Qx

zQ,- z z . Pray= 2 >: RIS

therefore more women are exposed on the
average longer to the risk of expulsion than
is the case in A4, then it is possible for sample
B to show a higher net cumulative rate of ex-
pulsion despite its lower monthly rates of
expulsion.”

Therefore, it is enlightening to construct a life
table in which all competing risks other than the
one(s) of interest have been eliminated. Preston
et al.,21 in their work on cause of death, called
such a life table the associated single decrement
life table. Tietze labeled the rates calculated
from the associated life table “gross rates.” Sup-
pose that we are interested in cause j; then all
the other causes we seek to eliminate can be de-
noted j. Further, associated life-table risks are
indicated by an asterisk over the rates. Then it is
clear that the cumulative rates in the associated
tables must satisfy one constraint:

- BB ™)
In words, at duration x the product of the
probability of continuing contraceptive use if
cause j is the only cause of discontinuation and
the probability of continuing use if only cause j
is eliminated must equal the observed proba-.
bility of continuing use if all causes are consid-
ered together. At duration x the cumulative net
failure rates are additive and the cumulative
gross continuation rates are multiplicative over
all causes.

We denote by q:,c the gross rate of discon-
tinuing in month x from cause j when all other
causes are ehmmated Potter’s procedure for
estimating the qx- is a direct extension of the
method for estimating the net rates given by
equation 5. It consists of subtracting from N,
one-half the number of women who discon-
tinued contraceptive use for all causes other
than the one under consideration on the grounds
that, on the average, they would have been ex-
posed to the risk of discontinuation of use for
the cause of interest for about half a month.
This procedure, however, only approximates the
constraint (equation 7), as seen from the ex-
ample discussed later and demonstrated in
tables I-III. However, an exact computation of
risks that satisfies equation 7 can be casily de-
veloped.
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Table |. Example of a simple multiple decrement life table with two decrements

Number of
Adjusted women who
number of discontinue Observed propor-
women still contraceptive tion discontinuing
Month of use using a con- use for rea- use for reasons
traceptive at sons 1 and 2 1 and 2 between
the beginning between months x and x + 1
of month x months
x and x +1
TS G G OO PG IR Ny* Dyq Dyo 9x1 6)(2
0 sttt et et e ea e et b e sa s aeeR e ae ke S bu 4S heb ent b eads S ke st es e st sysrasarsran 1,000 100 200 0.1000 0.2000
1. “ 700 100 100 0.1429 0.1429
2. 500

Table |I. Estimates of gross rates of discontinuation of contraceptive use (probability of discontinuation of use between months x and

x + 1) for reasons 1 and 2, by method of computation

Method of computation
Formula 9 Potter procedure
Month of use Probabilities of dis- | Probabilities of dis-
continuing use for continuing use for
reasons 1 and 2 reasons 1 and 2
between months between months
xXandx +1 xand x +1
0.1118 0.2118 0.1111 0.2105
0.1548 0.1548 0.1538 0.1538

Table 111, Estimates of gross rates of survival from reasons for
discontinuation 1 and 2 (probahility of not discontinuing

use due to reasons 1 and 2) to the end of the second month
of use, by method of computation

Method of computation

Potter procedure

Formulas 9 and 11

and formula 11

Probabilities of not
discontinuing use
for reasons 1 and 2

Probabilities of not
discontinuing use
for reasons 1 and 2

by the end of by the end of
month 2 month 2
P3y P3a P31 P35y
0.7506 0.6661 0.7521 0.6680
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Let us consider two possible causes of dis-
continuation of contraceptive use. We need
never consider more than two at one time, since
we can combine all causes into the cause(s) of
interest and the cause(s) we wish to eliminate.
In the population (the multiple decrement life-
table population) the net rates are gy and g,
and the gross rates are ¢,; and 9x2 Then we can
express the g, ; in terms of the gf; as follows

gx1 Px2 +V2q52)
(8)
9o Px1 +%2qx1)

ok k * % _
1= Px29x1 2052051 =

o = Px19x2 T 451052 =
where
bri = 1= qe;

and the simplifying assumption is made that if
both causes of discontinuation occur in the same
month x it is equally likely that cause 1 precedes
cause 2 and vice versa. In words, the expected
proportion of women who discontinue use be-
cause of cause 1 is equal to the probability of
discontinuing use because of cause 1 if it alone
operated times the expected proportion of those
who would be at risk if cause 2 alone operated
(those who would continue and half those who
would discontinue). The statement for cause 2 is
symmetric.
Solving for g, we obtain

2+gy1-geo * \/(2 + Gx1 'qx2)2 -84,
2

Gx1 =
9)

Formula 9 is obviously symmetric for ¢,.
Further, it can be shown (see the notes that
follow) that the expressmns under the radical
for both gy, and gg o are equal Since equation 9
yields two values of ¢r,, how do we know
which one to choose? First, it is clear that gy,
must be bounded by the constraint

A1
1-g.,

<

1 < da (10)

since the women who discontinue use for cause
2 do so somewhere between the very beginning
(upper bound) and the very end (lower bound)
of month x. Second, it is shown in the notes
that follow that only one root will lie within the
bounds set by equation 10 provided that

Ge1 Tx2 < 1,

that is, provided that the g, in the single decre-
ment life table is less than 1 for any given
month. This condition must always be satisfied;
moreover, the root computed by subtracting
the expression under the radical in equation 9 is
always chosen. Estimates of the sz are obtained
by replacing the qm ’s in equation 9 by their
estimates, the § Gys’s

Now that the framework of analysis has
been fully explored, let us turn to the example
given in table I. F rom the first three columns of
table I, the values of §,; given in columns 4 and
5 are first computed. The values of §,; can be
computed according to equation 9. These esti-
mates, along with the estimates of the ¢*’s ob-
tained from the Pott,e\r procedure, are shown in
table II. Finally, the Py; can be constructed by a
procedure analogous to equation 4:

A
Py = pgi  Br (11)

These estimates are presented in table

Using equation 7, the product of P21 by 29
in table III should be 0.5, the proportion of
women continuing use to month 2 in the multi-
ple decrement life table; the Pz, computed ac-
cording to equations 9 and 11 satisfy this con-
straint, but those computed according to the
Potter formula do not. In this example, the
product from the Potter procedure is 0.502 and
the bias is quite small. However, as the number
of types of termination or the number of
months of followup increases, the biases can
become large.

Differences Between Contracéptive
Life Tables

The fact that pregnancy cannot be detected
at the time it occurs poses a serious problem in
the treatment of women whose experience is
censored by either the end of observation or loss
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to followup. To a first approximation, expul-
sions and removals of IUD’s for pain and/or
bleeding occur uniformly over a cycle, and they
can be observed when they occur. Hence, we can
be sure that the C, women who were observed
to be continuing IUD users of contraceptives of
duration x months at the time of the study had
not in fact expelled the IUD or had it removed.
We cannot be sure without further followup,
that they were not pregnant at that time. There-
fore, unless all women classified as C, can be
located approximately 2 months following the
close of the study and be found to be not preg-
nant, their full observed period of exposure
cannot be utilized in the construction of any life
table. Instead, only the segment for which a
pregnancy could possibly be observed can be
used. We suggest that an arbitrary 2 months be
subtracted for all G, women. By this procedure,
all ¢, women are either coded or recoded as
C,.o. By the same logic no observed termina-
tion should be recorded during the last 2 months
of the study. Women who conceive during this
period should be coded as continuing users in
the 3d month prior to the close of the study.
This procedure with regard to continuing users is
equivalent to Tietze and Lewit’s recommenda-
tion!8 of establishing the cutoff date for a study
at least 2 months before the calendar month of
analysis,® Also, records of women who are fol-
lowed for less than 2 months must be discarded
entirely. Unless such a procedure is followed,
some pregnancies will be missed and all rates
(single decrement, gross, and net) will be biased
downward.

Women who are lost to followup constitute
a different problem entirely. There are three
choices of treatment of these cases:

1. Code these women as last observed at
month x. This is the treatment proposed
by Potter and by Tietze and Lewit. By a
logic identical to that above, however,
we do not know that these women were
not already pregnant at month x. Hence
the net pregnancy rates in month x or

MThey do not, however, consider any of the problems
discussed below which arise from their treatment of
women lost to followup.
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x -1 will be biased downward, and the
other net termination rates will be
slightly biased downward, since some
pregnant women would be erroneously
included in their denominator.

2. Code these women as last observed at
month x - 2, that is, treat them the same
as women censored by the end of the
study at month x. In this case, the net
pregnancy rates are unbiased, but all
other failure rates are biased upward
since months of exposure are taken from
their denominator.

3. Treat loss to followup as a competing
risk. This treatment is proposed by
Chiang, but it has the obvious disadvan-
tage that this risk includes pregnancy,
since some women who are lost to fol-
lowup are pregnant.

This discussion emphasizes that there is no
unambiguously correct way to handle women
who are lost to followup. However, if our pri-
mary concern is the estimation of pregnancy
risks, alternatives (1) and (3) are obviously un-

. satisfactory. We are left with alternative (2);

clearly, even though the multiple decrement
pregnancy rates will be correct, the gross preg-
nancy rates will be affected if loss to followup
accounts for a significant proportion of all ter-
minal codes.

Given these decisions, women who are last
observed at month x (either censored or lost to
followup at x) can be assumed not to be preg-
nant at month x -2. Because it is certain that
they did not terminate contraceptive use for any
other reason, it can be assumed that they are ob-
served for the full month x-2.° Therefore,
equation 2 must be modified to be identical
with equation 1.

x2 0

(12)

::+1 = Nx+1 = Nx "Tx "Fx _Cx

OEquivalently, if all women can be located 2 months
after the close of the study, ecach can be given a full
month of exposure in month x.



with the understanding that women censored or
lost to followup at month x are coded as C,_,
and F, _,, respectively.

Construction of a Multiple Increment
Life Table

The preceding discussion holds for situations
in which it is possible to follow women from the
time of initiation of contraceptive use to the ter-
mination of use or the beginning of the analysis.
In many cases such prospective studies are not
possible. Instead one observes for some time
period a cross-section of women who have been
using contraceptives for various durations. The
methodology developed above would enable one
to analyze only the experiences of women who
initiated contraceptive use during the period
under observation. If this period is short, then,
on the average, the subsample of women initi-
ating use would be small in relation to all users.
Furthermore, any life table constructed must
terminate at a duration that does not exceed the
period of observation.

The construction of a multiple increment

life table allows all period use to be consid-
ered.?2 First each woman is coded both by ter-
minal status (7, F,,, or C,) and by the month of
use in which she entered into observation E,
where y < x.P .

The experience of a woman who enters ob-
servation at month y is counted in the life table
only at months = y. Her (successful) experience
before month y is not counted, since women
who started to use contraceptives at the same
time but failed before month y are not observed
and their experience is not counted. The as-
sumption underlying the construction of a mul-
tiple increment life table is that women who
enter observation at month y are representative
of all women who are still using contraceptives
at month y. The only change in methodology
occurs in the recursive formulation of N;':

No* = 1/2E0 (13)

PActually, y < x -2 if the terminal status is F,, or

C,, since F, and C, will be recoded as F,_, and C,_,.

X

;+1 =Nx'Tx'Fx"Cx+Ex+l (15)

where it is understood that women censored or
lost to followup in month x have been recoded
as C,_o and F,_o, respectively. Furthermore, no
woman who enters in month y and terminates as
F,_o or G, o is counted unless x - 2 = y. The
WE, arises because the first month of use within
the period of observation is considered to have
contributed half a month of exposure on the
assumption that initiation occurred halfway
through the calendar month. However, women
who enter observation in month x, E,, are ob-
served for the full month x during the first cal-
endar month of the study.

Methods of Counting

It should be pointed out that the different
treatment of exposure attributed in the first
month is due to a different method of counting.
In prospective studies, the counting normally
takes place from date of initiation (insertion of
an IUD), and the unit of measure is an ordinal
month (from January x to February x). In the
partially retrospective studies, for which a multi-
ple increment life table is appropriate, the unit
of counting is normally a calendar month (i.e.,
June, July, August). If the unit of counting in a
prospective study is a calendar month, the same
rule of a half-month of observation in the first
month should be followed. Perhaps an example
will make this point clearer. A woman has an
IUD inserted on January 15 and is estimated to
have become pregnant on July 5. If counting
takes place in ordinal months from January 15
then she contributes 1 month of observation in
the month of insertion (January 15-February 15)
and 6 months of observation in all (January 15-
July 15). If the unit of counting is a calendar
month, the woman contributes half a month in
the month of initiation (January) and a total of
6% months. On the other hand, if pregnancy had
occurred on July 20, the'ordinal method of
counting would have given 7 months of obser-
vation, but the calendar method only 6%. There-
fore, both methods lead to the same estimates,
on the average. It is clear that the ordinal
method is preferable because it is more accurate,
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but the calendar information is much easier to
collect; the data for the 1973 NSFG were coded
using the calendar method.

Summary

We have proposed a method for coding
women lost to followup and women whose ex-
perience is censored by the initiation of a study
so that better estimates of terminations of con-
traceptive use due to pregnancy can be calcu-
lated. It must be emphasized that net pregnancy
rates are unbiased only if loss to followup and
pregnancy are independent. If women are lost to
followup because they are pregnant, failure rates
will certainly be biased downward. No valid as-
sumption regarding nonindependence can be
made, however, unless the true status of women
lost to followup is known, in which case the
problem is irrelevant, since they are no longer
lost to followup. Nevertheless, the assumption
of independence is a strong one and may not be
valid.

In addition, we have suggested a procedure
for calculating the associated single decrement
contraceptive use failure rates which satisfies the
fundamental constraint that the associated single
decrement rates replicate the proportion of
women still using contraceptives after a given
duration of time in the multiple decrement life
table. This method admittedly involves a greater
number of numerical calculations than does the
Potter formula; however, since most analyses are
performed with the aid of an electronic compu-
ter, this consideration is of little importance.

Notes

It can be shown straightforwardly that the
procedure outlined previously will yield an ex-
traneous root in every case of interest. From the
previous discussion we know that g;; must be
bounded by the constraints

* 9x1
Il S g1 S , (A1)
1-qy9
‘where
. 2+ G ~Gua t V(24 Gy ~Gxa)? - 84y
9x1 = *

2
(A2)
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Since the expression under the radical equals
Ry = 4(1-qx1 - Gx2) + (g1 -~ x2)® (A3)
and since
9% = 9x1 Y32 < 1 (A4)

then all roots are real. The reformulation of the
expression under the radical as equation A3
leads to a computational saving when calculating
gx2- Equation A2 is obviously symmetric for
dx9> and, since the interchange of second sub-
scripts in equation A3 does not alter the value of
R, , then

2+qg9 -~ g1 iR;/"’

G = ” (AB)

We are faced next with the apparent choice
of two possible values of both gy, and g,o. We
can gradually narrow the range of choice. First,
the hyperbolas equation (8) are re-expressed in a
way that makes the asymptotes evident:

* 9x1

gx2 = 2|1~ .
dx1
92

g1 = 2<1' " >
9x2

These two hyperbolas intersect only twice, as
shown in figure I, so that we are left with a
choice of either both smaller or both larger
values of the ¢*’s obtained from equations A2
and Ab5. Next, we note that equation A4 implies
that the upper limit for g;; given by equation
Al is less than 1. Therefore, if it can be proved
that the greater value of g, given by equation
A2 is always greater than or equal to 1, then the
solution to equation A6 given by the larger pair
of values will always be extraneous. For a given
value of ¢,,

(A6)

2+gx1 ~9x2 +R}

91 = 5 (A7)
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Figure 1. Hyperbolas generated by equatlons 8if 9x1 =0.5and
T2 ™ 0.2

reaches a minimum value of 2 - g, > 1 when

2+qyo - dy1 "R:?cﬁ

%2 = ; . (A9)

Finally, we must show that the values given by
equations A8 and A9 satisfy equation Al. Fig-
ure I demonstrates that both pairs of roots sat-
isfy the constraint that gg; = g,; as follows
from equations A8 and A9. Next we let g5, be
larger than the upper boundary of equation Al.

9x1
1 "kqx2

where £ > 1.

9x1 = (A10)

Then by substituting ‘le from equation Al0
into the first equation in A6, gego = 2kg,o; from
the second equation in A6, we see that g;; must
then equal 2(1 - 1/ 2k), which implies that
ge1 > 1. But, by an argument similar to the
one used above, it can be shown that the maxi-
mum value of equation A8 is g, < 1 when
gx1 = gx- A symmetric argument holds for gy,
and the proof is complete.

Finally, from equations A8 and A9 it can be

shown that

gx1 = 0. Therefore, when condition A4 holds, epr,=1- -
the value of ¢;; given by equation A7 will Pu1 " Pu 1 " ez
always be greater than 1. The same argument =1-
holds for the larger geo value. Hence, the larger 9
pair of roots is extraneous, and R® is always _
subtracted to obtain the correct root: = Dx- (A1)
2+qy; - qyy - RE
gy = o1 "2 T (A8) Formula All in turn guarantees that constraint
x1 . .
2 (equation 7) will be met.
000
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APPENDIX V
SUMMARY OF PERTINENT PORTIONS OF THE NSFG QUESTIONNAIRE

Question
no.

For all currently married respondents:
) AR Date of current marriage (mo., day,

yr.)

For all post-married respondents and
respondents married more than once:

120ciieeeee Date of first marriage
13 eneinans How marriage ended
14...euee. Date of divorce/death
—If marriage ended in divorce:
15 ieennennns Date stopped living together
For all respondents with any live
births:

19A......... Date of each live birth

For all respondents:
23 iieenneen Are you currently pregnant?
—If don’t know,
Do you think you probably are
. or probably aren’t?

24,25,26..... Dates of all pregnancy terminations
other than live births

For each closed pregnancy interval
ending on or after July 1, 1970:

“36.uiecernene Periods of no intercourse
37 eerrenns Did you use any method of contra-
ception?
1< T List methods
For each method:
21 Date started using
40.iinveeriinennnee Did you skip using (often,

sometimes,
twice)?

only once or

Question

no.

.3 R Date stopped using

42 creeenns When did you become pregnant?

—If stopped using last method same
month became pregnant:

3 Had you stopped using (METH-
OD) before becoming pregnant?

—If yes to q. 43 or stopped using
before month of conception:

44 .viernrennns Was the reason you stopped be-
cause you, yourself, wanted to
become pregnant?

1 SR At the time you became pregnant
did you, yourself, actually want
a(nother) baby sometime?

Is that how you felt before you be-
came pregnant or did you come to
feel that way later?

~If “yes” to q. 45:

46 .ovrrererennne Did you become pregnant sooner
than you wanted, later than you
wanted, or just about the right
time?

For open pregnancy interval:

49 ceerurree Periods of no intercourse

510 S Did you use any method of contra-
ception?

15 ) Y List methods

For each method:
52 .. cernraseies Date started
53 uiirensieessanens Did you skip using (often,
sometimes, only once or
twice)?
For each method except last:

B4 reriiniinnnnnns Date stopped
For last method:

57 Y Still using?

Interviewer then reviews 3-year history with respondent, filling out 3-year month-by-month chart

of contraceptive status.
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Question
no.

For all respondents who have not pre-
viously mentioned sterility:

BT vrereenens Do you have any reason to believe
it would be difficult or impossible
to have a(nother) baby?

1. - Reason it would be difficult or im-
possible

For all respondents for whom preg-
nancy is judged to be impossible:

59A ........ Type of operation or accident, ill-
ness, unspecified

59B ........ Date of operation/learned of ste-
rility

For operations:

Question

no.

................. Was operation at least partly
so that you would not have
any (more) children?

For all respondents for whom preg-
nancy is judged possible and who are
either currently married or who ex-
pect remarriage/reunion:

......... Do you and your husband intend to
have a(nother) baby?
—If don’t know, disagree, etc.:
............ Smallest number you expect to
have
............ Largest number you expect to
have

NOTE: The interval file is constructed from responses to questions 19A, 24-26, and 36-55. All other information is

contained in the respondent file.

000
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APPENDIX VI

CLASSIFICATION OF CONTRACEPTIVE USE INTERVALS BY
CONTRACEPTIVE INTENTION

A contraceptive use interval is any period of
exposure to the risk of conception during which
a woman was both married and using a method
of contraception. Periods of exposure to the risk
of conception that began prior to marriage were
excluded. A contraceptive use interval was clas-
sified as a delay interval if the woman’s motive
for using a contraceptive was to delay her next
pregnancy. If her intention was to have no more
children, the interval was classified as a prevent
interval. If the woman’s intention at the time of
contraceptive use could not be determined, the
classification was indeterminate. Since all tabula-
tions were separated into prevent and delay cate-
gories, indeterminate intervals were excluded
from the analysis. Most indeterminate intervals
were contraceptive use intervals followed by
marital dissolution within the same pregnancy
interval; the woman’s intention during such an
interval could not be deduced from her re-
sponses to questions pertaining to the end of the
pregnancy interval (either conception or inter-
view). In addition, women who were either ster-
ile or for whom future pregnancies were ruled
out for medical reasons were not asked their re-
productive intentioh; thus their intention during
the open pregnancy interval for methods other
than contraceptive sterilization could not be
determined.

The classification pertained only to preg-
nancy intervals ending after July 1, 1970 and to
women who were married contraceptive users
during part or all of the interval. The classifica-
tion was determined in the following manner:

Closed Pregnancy Intervals

Women who answered ‘“no” to q. 37
(. . . This interval, did you ever use any method

60

to delay or prevent a pregnancy?) or who were
not married at any time during the pregnancy in-
terval were not considered.

Delay
(A) 1. “Yes” to q. 44 (Was the reason you
... stopped ... because you wanted
to become pregnant?) or

2. “Yes” to q. 45 (At the time you be-
came pregnant . .. did you want to
have a(nother) baby at some time?)
and “before” to q. 45A (. ..is that
how you felt before you became
pregnant or did you come to feel
that way later?), or

3. “No” to q. 45 and “later” to q.
45B (same as 45A), or

4. “Don’t know; don’t care” to q. 45
and “probably yes” to q. 45C
(probe), and

(B) The marriage during which contracep-
tive use occurred was intact at concep-
tion.

Prevent

(A) 1. “No” to q. 45 and ‘“before” to q.
458, or

2. “Yes” to q. 45 and “later” to q.
45A, or

3. “Don’t know; don’t care” to q. 45
and “probably no” to q. 45C, and

(B) The marriage during which contracep-
tive use occurred was intact at concep-
tion.



Indeterminate

The marriage during which contraceptive use
occurred dissolved before conception.

Open Pregnancy Intervals

Women who answered “no” to q. 50 (Since
your last pregnancy/July 1, 1970, did you ever
use any method to delay or prevent a preg-
nancy?) or who were not married at any time
during the pregnancy interval were not consid-
ered.

Delay

(A) 1. “Yes” to q. 76 (Is the reason you
are not using a method ... because
you ... want to become pregnant
as soon as possible?), or

2. “Yes” to q. 67 (Do you and your
husband intend to have another
baby?), or

3. “Don’t know” to q. 67 and
“greater than zero” to q. 73 (Many
people aren’t sure but ... what is
the largest number of (additional)
babies you expect to have?), and

(B) The marriage during which contracep-
tive use occurred was intact at inter-
view.

000

Prevent

(A) 1.

(B) 1.

a. “No” to q. 67, or
b. “Don’t know” to q. 67 and
“zero” to q. 73, and

The marriage during which contra-
ceptive use occurred was intact at
interview, or

“Yes” to q. 59C [was the (steri-
lizing) operation done at least
partly so that you would not have
(more) children], and

The method under consideration is
contraceptive sterilization.

Indeterminate

(A) L.

Q. 67 not asked (woman is either
separated, widowed, or divorced
without marital expectations or
pregnancy is impossible or ruled
out for medical reasons), or

Marriage during which contracep-
tive use occurred is not intact at
interview, and

(B) The method under consideration is not
contraceptive sterilization.
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APPENDIX VII

CONTRACEPTIVE FAILURE RATES BY RELATIVE AGE, CONTRACEPTIVE

INTENTION, AGE AT LAST LIVE BIRTH, EDUCATION, AND PARITY

Table IV. Percent of married women® 15-44 years of age who experienced a contraceptive failure during the first year of use, by
relative age, contraceptive intention, age at last live birth, education, and parity: United States, 1970-73

Relative age

Contraceptive intention, age at last live birth, education, and parity L Hiah
Total || Low ~ow 19 High
middle | middle
PREVENT UNWANTED PREGNANCY?
Percent
Age at last live birth !
TB19 YRS etieraririveccsnmrscssssseneesserssssiorsontsssssntesssssosnneesesesessssnasenss sonsssnsnessttensassessebnessnnnanes 7.1 8.7 5.3 * *
20724 YBATS...c.ccvrrerrreccetreaieeessrterastasssetssarassers tasestsrstasassrasssssssssasssss s nessosntessaseesnesaasnaessnnnesne 6.1 9.0 5.5 5.4 4.7
25-29 years.. 2.9 5.4 2.9 26 3.1
30-34 years... . . 1.6 * T 24 1.4
B3O YAIS..ueuvuriirrareeriinmanreionsensrarossasrinsnsssessosassnsssesssarmosssstnsansansnsbetsessannsssessensassnnassnsrannansnn 1.1 * * * 1.1
Education
L8255 than 12 YBAIS .iciiiiiieeecsereiecercassissnesirusncssssareesssstansessssstssossnnansssosnssassssnsnesresanaeanrssssenses 4,21 128 3.8 1.2 0.7
12 YEarS.uiireeererarsens 3.8 0.7 4.8 4.3 2.7
More than 12 years 2.9 * 5.5 3.1 2.2
O IVE BIFTRS..cveii e ceiiieniireme e neescssc st aece s s secrss st aesrenseas insaneeas sranetsesasene sssasasnas orinsansonsessne 5.0 * * 4.7 6.6
One live birth ..... 4.4 * 6.2 9.3 0.2
Two live births ... 46 {| 12.4 6.7 3.8 2.2
THrEe [IVE DIFTNS ..ttt s sccsmres st e s sbea s s s saesssoss e e snssaeasossnsass ssssscnsrnsa sorsnnas 3.1 6.9 2.2 2.8 3.0
FOUP [IVE DIFTRS. . civsecrecirrmeecerenreeceserseeseessscteineceeememaasessensasssrananeesmbavesessassssrssnonsansmnansesnnanes 2.1 7.4 3.9 - 1.5
Five live births.......... 1.6 - 6.6 - -
SiX OF MOTE Ve BIrths.c.iiiiieriicieircrerccciieecceerrmreieetrescsscrsecamtesmaseesessansssesrnesssensansesemsennssrenanas 4.4 8.2 - 10.9 2.8
DELAY WANTED PREGNANCY
Age at last live birth

B 519 YRS, cuvuerereeereereeriartreresessrenseasontonesessssteressseresssonssent s0ssaensassass uveensebsestsonrrentssrrnonntssssss 9.9 105 8.4 14.5 *
20-24 years... 5.6 || 10.0 6.2 4.8 6.6
25-29 years... 8.4 * 18.8 7.6 7.1
B0-34 YOATSuc0eirerrurrieresssiecasssntsionsiassesnisseressassssssreessrasaeecisrentetossonsess shssestmasssessnn sasesenssessnnantes 7.3 * * * 5.4

86 || 14.1 6.3 - 9.5

7.2 4.1 8.8 5.9 8.1

6.5 * 7.4 7.6 5.5

Parity

No live births.....ccceeerviiecrennee. 7.5 4.7 12,6 7.0 3.4
One live birth ..... 5.8 9.3 3.6 4.7 7.4
Two live births... . 96 (| 11.7 10.1 8.0 9.7
THIEE JIVE DIFtRS oo ceeveiieecireraecrsronnscssasnaris cnssarsonssssssasea sosassaesssssasestes sossessosesponnnss essasseraas ore 4.1 || 14.3 - 0.5 *

1The results are based on contraceptive use intervals during which the woman was continuously married, but the woman need not

have been married during the entire 3-year period covered by the study.
2Includes sterilization.
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