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Finally, we estimated age-specific con-
traceptive failure rates to produce a total life-
time contraceptive failure rate—the num-
ber of contraceptive failures that the typical
woman would experience in a lifetime if she
used reversible methods of contraception
continuously (except for the time spent preg-
nant after a contraceptive failure) from exact
age 15 to exact age 45. This estimate is based
on the standard synthetic-cohort assump-
tion—in this case, that the typical woman
at each age experiences the average rate of
contraceptive failure observed in the NSFG
among women of that age. 

In this analysis, we included exposure
during the calendar period from contra-
ceptive-use intervals that began in or before
January 1991 and ended in that month or
later. We could do so because we did not
need to know the duration of use: The nu-
merator of the age-specific contraceptive
failure rate is simply the number of con-
traceptive failures that occurred among
women in that age-group, and the denom-
inator is the number of years of use of a re-
versible method during the calendar peri-
od contributed by women in that age-group
(plus the time spent pregnant by women ex-
periencing a contraceptive failure). 

If we had based this analysis on only
those contraceptive-use intervals that
began in or after February 1991, then the
age-specific contraceptive failure rates—
and hence the total lifetime contraceptive
failure rate—would have been biased up-
ward (see Appendix) because the risk of
contraceptive failure falls with duration
of use and because exposure at long du-
rations of use would be disproportion-
ately omitted (since contraceptive-use in-
tervals that began in or before January
1991 but ended in January 1991 or later
would be excluded). We used the same
methodology to estimate the total lifetime
method-related contraceptive discontin-
uation rate—the number of times the typ-
ical woman would discontinue use of a re-

larly acute at higher durations, because the
confidence interval remains the same after
the last observed event, even though fewer
and fewer women actually survive to the
longest durations because of censoring. We
therefore employ the Peto method to pro-
duce conservative estimates of 95% confi-
dence intervals.11*

In the analyses of contraceptive failure,
method-related discontinuation and re-
sumption of use following discontinua-
tion, we estimated a Cox proportional haz-
ards model separately for each potential
correlate to assess whether risks were sta-
tistically different across the categories of
each factor. The result of each model is an
estimate of relative risks—the risk for a
particular category relative to the risk for
the reference category. For example, in the
analyses of method-related discontinua-
tion by age, we estimated risks for age cat-
egories relative to the risk at age 20–24. 

It is possible that variations in risk across
categories of a particular correlate are not
causally related to that factor but are ob-
served only because of the confounding ef-
fects of other factors. For example, race or
ethnicity might appear to have an effect on
method-related discontinuation when that
factor is examined alone but might not
have a significant impact once the effects
of income are controlled. It is not feasible,
however, to estimate separate life tables for
all 23,040 possible combinations of cate-
gories for all the factors. 

To assess simultaneously the effects of
several factors on the risk of contraceptive
failure, method-related discontinuation
and resumption of use, we used Stata to
estimate Cox proportional hazards mod-
els. Our goal was to find the simplest mod-
els that captured the observed variation
in the propensity to experience those out-
comes. We started by estimating an initial
model with all factors. We next estimated
a model that included only the factors
with at least one category having a rela-
tive risk significantly different from 1.0 at
the 5% level. Finally, we combined cate-
gories with similar relative risks to pro-
duce the simplest model. At each stage,
we performed a likelihood ratio test to en-
sure that the restricted model fit the data
as well as the prior unrestricted model.†

Observations in these analyses were un-
weighted, for two reasons: We were ex-
amining relative risk factors, not estimat-
ing absolute levels of risk; and we wanted
to use standard model selection proce-
dures based on likelihood ratio tests.‡ We
employed the same procedure to estimate
a final Cox model for resumption of con-
traceptive use.

versible method of contraception for a
method-related reason if she used re-
versible methods of contraception con-
tinuously (except for the time spent preg-
nant following a contraceptive failure)
from exact age 15 to exact age 45.

Results
Contraceptive Failure
Table 1 displays probabilities of contra-
ceptive failure for all reversible methods
combined and for 11 separate methods:
the implant, the injectable, the IUD, the
pill, the diaphragm, the male condom,
spermicides, the sponge, withdrawal, pe-
riodic abstinence§ and all other methods
combined. Overall, 9% of women experi-

*If Ni women are observed at duration i, then at least
N=Ni/Si women must have initiated use, where Si is the
life-table probability of surviving to duration i. If exact-
ly N women did initiate use, then binomial theory yields
the standard error of Si as sqrt[Si(1–Si)/N]. The standard
error of Qi=1–Si is therefore (1–Qi)sqrt(Qi/Ni). This esti-
mate will be conservative if, because of censoring, more
than N=Ni/Si women initiated use. To produce 95% con-
fidence intervals for Qi, we first used the delta method
to find the standard error of logit(Qi) and then constructed
95% confidence intervals for logit(Qi); the antilogits of
the upper and lower bounds of the confidence interval
for logit(Qi) are the upper and lower bounds of the con-
fidence interval for Qi.

†Performing a test after looking at the results is invalid.
We used the tests informally simply to achieve a parsi-
monious description of the data.

‡The argument for using weights is that they will cor-
rect for compositional effects. If all factors that govern
the weights are included in the model, there will be no
compositional bias. In the NSFG, weights partially re-
flect the oversampling of blacks and Hispanics. We in-
cluded race and ethnicity in all models and dropped this
variable in the final step only if it did not have a signifi-
cant effect. The disadvantages of using weights are that
estimation is less efficient and that standard model se-
lection strategies based on likelihood ratio tests cannot
be employed. The estimates in our final models when
weights were used were similar to those when they were
not used. 

§ Of the 250 intervals of use of periodic abstinence, only
33 were intervals of natural family planning, so reliable
separate estimates for that method could not be
computed.

Table 1. Percentage of women experiencing contraceptive failure (and  95% confidence inter-
val), by method, according to duration of use, 1995 National Survey of Family Growth

Method N Duration of use

6 months  12 months 18 months 24 months

Total 6,867 5.5 (4.9–6.3) 9.4 (8.3–10.5) 13.4 (11.8–15.1) 16.7 (14.5–19.2)
Implant 146 0.0 (0.0–0.0) 2.3 (0.6–8.6) 2.3 (0.5–10.5) 2.3 (0.3–16.5)
Injectable 209 1.2 (0.2–6.4) 3.2 (0.6–14.4) 9.3 (2.2–31.6) 9.3 (1.2–45.8)
IUD 59 2.3 (0.3–14.2) 3.7 (0.5–22.6) 9.5 (2.2–32.6) 17.9 (5.5–44.9)
Pill 2,130 3.0 (2.2–4.0) 6.9 (5.5–8.6) 9.5 (7.5–12.0) 12.4 (9.5–15.9)
Diaphragm 166 4.5 (1.8–10.7) 8.1 (3.4–17.9) 11.2 (4.8–24.1) 16.3 (6.9–33.9)
Male condom 2,925 5.4 (4.3–6.6) 8.7 (7.1–10.7) 13.9 (11.3–17.0) 17.6 (13.8–22.2)
Spermicide 164 10.5 (5.3–19.6) 15.3 (7.9–27.7) 22.1 (10.8–40.1) 22.1 (9.1–44.7)
Sponge 111 7.1 (2.4–19.3) 18.4 (8.3–36.0) 27.7 (8.0–62.7) 27.7 (0.03–82.6)
Withdrawal 440 12.5 (8.7–17.6) 18.8 (13.4–25.7) 24.2 (16.9–33.2) 28.5 (18.8–40.7)
Periodic abstinence 250 14.5 (9.8–21.1) 19.8 (13.4–28.4) 27.3 (18.3–38.7) 34.0 (21.7–48.9)
Other 267 32.0 (15.1–55.4) 32.0 (12.2–61.4) 32.0 (12.2–16.4) 32.0 (10.1–66.2)


