RESEARCH NOTES

Oral Contraceptive Use and Protective

Behavior After Missed Pills

By Deborah Oakley, Linda Potter, Emelita de Leon-Wong and Cynthia Visness

A three-month prospective study of 103 women initiating oral contraceptive use examined how
consistently the women took their pills and whether those who missed pills employed other means
to avoid pregnancy. The results showed that 52% took each active pill or never missed more
than one pill at a time after the first week of the initial cycle, according to electronic devices that
recorded the date and time each pill was removed from the blister pack. Another 21% were pro-
tected by behaviors that reduce the risk of pregnancy when two or more consecutive pills have
been missed: avoiding coitus for the next seven days (18%) or using backup contraception dur-
ing that period (3%). The remaining 27% were at increased risk of pregnancy. Predictors of in-
creased risk were receiving low partner support for effective pill use, being unmarried and not
considering it especially important to avoid pregnancy. Increased risk was most likely during
the first seven days and during the third cycle of pill use.

(Family Planning Perspectives, 29:277-279 & 287, 1997)

epending on their demographic
D characteristics, 3-27% of U.S.

women using oral contraceptives
become pregnant during their first 12
months of use.! The reasons for such large
differentials are not known, but recent
data show that women’s use-related be-
haviors merit closer attention than they
have so far received.? The risk of preg-
nancy is lowest for oral contraceptive
users who use barrier protection any time
they have coitus during the initial seven
days of pill-taking and take all of the ac-
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tive pills (the first 21 of each 28-day cycle)
without interruption. Oral contraceptive
protection is expected to decrease when
two or more consecutive hormonally ac-
tive pills are skipped.?

It is not uncommon for prolonged in-
tervals to occur between doses of self-ad-
ministered medication.* Between one-third
and one-half of users of medications in pill
form miss enough doses to place them-
selves at therapeutic risk at least occasion-
ally. Self-reports have shown that 3-60%
of oral contraceptive users, depending on
the population studied, miss pills.®

An increased risk of unintended preg-
nancy has been documented among
women who have reported missing pills,”
but this risk can be modified by two fac-
tors: the timing of coitus and the use of
backup contraception. The instructions for
correct oral contraceptive use that are in-
cluded in all patient package inserts,
which have the approval of the U. S. Food
and Drug Administration, state that coitus
should be avoided for the first seven days
after initiating oral contraceptive use,
whenever two or more consecutive active
pills are missed and when the hormone-
free week is extended by more than one
day. They also state that if coitus occurs

during any of these intervals, an addi-
tional, backup contraceptive method (such
as condoms) should be used until the
woman has been taking hormonally ac-
tive pills again for seven consecutive days.

In this research note, we document the
proportion of a sample of women who
missed contraceptive pills during the first
three months of use, as well as the pro-
portions who were consistently protect-
ed against pregnancy by avoiding coitus
or using backup contraception after miss-
ing pills. We also identify characteristics
of women who were at increased risk of
pregnancy during their first three months
of oral contraceptive use.

Methods

In an earlier study, based on the same sam-
ple of women, we compared self-reports
and electronic records of presumed pill-
taking; details about the sample, methods
of data collection and statistical tests are
in the previous report.® Briefly, participants
were 103 women initiating pill use (for the
first time or after six or more months since
last using the method) who were recruit-
ed from university student health services
and Title X—funded clinics in Michigan and
North Carolina in 1993-1994.

Upon entering the study, the women
completed a baseline questionnaire and re-
ceived a free cycle of pills in a dispenser
with an electronic monitoring device, as
well as a monthly diary card on which they
were asked to record a variety of infor-
mation. The women were counseled to use
condoms for any act of coitus during their
first week of pill use and to use backup
contraception for seven days if they missed
two or more consecutive active pills. At the
end of each of the first two pill cycles, the
women completed another questionnaire
and received the next free cycle of pills and
anew diary card; they completed a final
questionnaire at the end of the third cycle.

The questionnaire provided demo-
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Protective Behavior After Missed Pills

Table 1. Percentage distribution of pill users, by pregnancy pro-

tection status, according to cycle of pill use

When a backup meth-
od was used, the partic-

ipants were not asked

Status All cycles™ Cycle 1* Cycle 2 Cycle3 \whether this was for
(N=103) (N=103) (N=95) (N=89) . .

extra protection against

Always protected 72.8 93.2 87.4 75.3 : _
No missed pills 52.4 84.5 79.0 607  Ppregnancy,toavoidsex

Coitus avoided after ually transmitted dis-

missed pills 17.5 7.8 7.4 124 eases or for both reasons.

Backup used after Cond th

missed pills 29 1.0 1.0 22 ondoms were the most

E ekt 72 68 26 va7 commonly  reported

veratris ’ : ' ) backup method; other

Total 100.0 100.0 100.0 100.0  methods were reported

*Excluding the first seven days of cycle one. tMissed pills, but took no protective action. Notes:
Three women, each with one missed-pills episode, did not provide complete diary card data
during those episodes; thus, their protection status with respect to coital activity and the use
of backup contraception is unknown. The days for which protection status is unknown were
deleted from this analysis. Ns differ by cycle because some women did not participate in the

study for all three cycles.

only occasionally. A few
women recorded use of
condom:s for every or al-
most every coital act,
presumably for protec-

graphic, reproductive and psychosocial
information. Demographic variables in-
cluded the woman'’s age, race, level of ed-
ucation and marital status. Reproductive
factors included her prior use of oral con-
traceptives and number of pregnancies.
Psychosocial variables included the im-
portance to the woman of avoiding preg-
nancy now and her degree of comfort with
discussing pill use, perceived likelihood
of becoming pregnant if pills were not
used, degree of planning in other aspects
of life, expected ease of pill use and per-
ception of her partner’s support for ef-
fective pill use.

A microchip concealed in the bottom of
the pill dispenser recorded the time and
date when each pill was pushed out of the
blister pack. The diary card, a commonly
used tool to study pill-taking in a number
of therapeutic areas,’ was formatted as a
page from a calendar with a box for each
day, and included a place to record the
number of pills taken, whether or not the
woman had had intercourse each day and
what backup method, if any, she had used.
Following procedures recommended to
enhance the quality of diary card data,'°
we gave careful instructions to partici-
pants at the beginning of the study.

For days when a woman had not had a
sexual encounter, no information was col-
lected about the reason. Thus, we cannot
determine if she was avoiding intercourse
on those days to prevent pregnancy. No
data were collected about the identity of
sexual partners, so it is not possible to
know whether a woman’s coital patterns
and method use were related, for exam-
ple, to whether or not she had a regular
partner or to her number of partners.

*These include five episodes that occurred during the
women'’s first seven days of pill use and were not in-

cluded in the earlier report (see reference 2).
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tion against sexually
transmitted diseases. However, in most
cases, additional methods were noted only
when two or more consecutive pills had
been missed—that is, for pregnancy pre-
vention. Although electronic data show
that self-reports underestimate pill-taking
errors,!! and self-reports of condom use
have shortcomings,'? daily self-report is
the current standard source of information
on coital acts and the use of backup meth-
ods of contraception.

Pill package inserts advise users that
missing two pills consecutively or ex-
tending the seven-day hormone-free in-
terval to nine or more days could put them
atincreased risk of pregnancy. Therefore,
we defined each set of two or more pills
missed consecutively and each hormone-
free interval that was extended by at least
two days, whether the days were missed
at the beginning or the end of the interval,
as a missed-pills episode. (We did not
count a one-day extension of the hor-
mone-free interval as a missed-pills
episode, because it would have no effect
on levels of follicle-stimulating hormone,
a key indicator of ovulation.'3)

For the first seven days of resumed use
after a missed-pills episode, women were
defined as not being fully protected hor-
monally. If another missed-pills episode
occurred within those seven days, the
seven-day count began again. Also, since
the women had not been using the pill be-
fore entering the study, they were con-
sidered not fully protected hormonally
during the first seven days, because it can
take up to a week for the pill to suppress
ovulation.'*Women who had at least one
seven-day period (excluding the first
week) when they were not fully protect-
ed hormonally but had coitus without
using a backup method were categorized
as ever having been at increased risk of
pregnancy during the study period.

Results

The electronic records showed that half of
the women never missed more than a sin-
gle pill at a time during the study (in other
words, they had no missed-pills episodes).
Roughly one-quarter each had one
missed-pills episode (26%) or two or more
such episodes (24%); these 52 women had
a total of 93 missed-pills episodes.” Forty-
four missed-pills episodes occurred when
women extended the hormone-free week;
of these extended hormone-free intervals,
73% were early terminations (that is, ac-
tive pills were missed just before the hor-
mone-free week).

To what extent did use-related behaviors
other than missed-pills episodes affect the
likelihood that women were ever exposed
to an increased risk of pregnancy? During
the first seven days of the first cycle of pill
use, 39% of the women did not have coitus
and another 28% always used backup con-
traception. Therefore, 33% were technical-
ly at increased risk of pregnancy because
contraceptive protection may not have been
fully established; however, the women
started pill-taking during the first week after
starting to menstruate, and ovulation is un-
likely until two weeks into the cycle.

Overall, 73% of the women were pro-
tected against an increased risk of preg-
nancy throughout the study, excluding the
first seven days of cycle one (Table 1). Once
these first seven days were excluded from
the calculations, 52% were protected by
their pill-taking alone, 18% because they
never had coitus during the seven days
after a missed-pills episode and 3% be-
cause they always used backup contra-
ception during sexual encounters in the
seven days after a missed-pills episode.

The proportion of women who were al-
ways protected in some way declined from
93% in cycle one to 87% in cycle two and
75% in cycle three. Protection from pills
alone declined from almost 85% in cycle one
to 61% in cycle three. Only a few women
consistently used backup contraception
after a missed-pills episode. Therefore,
avoiding coitus during the seven days fol-
lowing a missed-pills episode was the sec-
ond most important source of protection.

Using multiple logistic regression tech-
niques, we explored predictors of risk sta-
tus in two stages. In the first stage, we ex-
amined which factors predicted whether
or not a woman was ever at increased risk
during the study. The results showed that
demographic and psychosocial charac-
teristics had no significant effects, but that
the number of days on which a woman
had had intercourse was a significant fac-
tor. Women who had ever been at risk had
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had coitus on 22 days, on average, where-
as those who had always been protected
had had intercourse on 11 days. Women
who had ever been at increased risk were
also more likely to have had unprotected
coitus during the first seven days of the
study and during cycle three. These results
were duplicated even when the 12 women
who reported no sexual activity during the
study were excluded from the analysis.
In the second stage, we used SUDAAN
multiple logistic regression'® to determine
predictors of unprotected intercourse
among women who had had coitus at least
once during the study. SUDAAN groups
the observations by woman, thereby ad-
justing for the correlations among each
woman's responses. The dependent vari-
able becomes whether or not the woman
was at risk on each day she had coital ac-
tivity, taking into account her use of back-
up contraception and pill-taking patterns.
This analysis showed that three groups of
women had a significantly elevated num-
ber of unprotected days: those with alower
level of perceived partner support for ef-
fective pill use, unmarried women and
those who considered it not especially im-
portant to avoid pregnancy now (Table 2).
As in the first stage of the analysis, the
chance that a woman had unprotected in-
tercourse was highest during the first
seven study days and during cycle three.

Discussion

The pill-taking patterns documented here
are similar to those in reports of medica-
tion-taking in general,'® despite two im-
portant advantages the pill has over other
medications: The dial pack’s day-of-the
week labeling for each pill provides visual
cues as to whether a pill has been taken on
a given day, and alternative forms of pro-
tection are available when pills are missed.
Half of the women in this study never
missed two or more pills in a row. The tim-
ing of coitus protected another 18%, but
backup contraception played a negligible
role in compensating for missed pills. This
infrequent use of backup methods stands
in sharp contrast to the results of a recent
study in which 38% of pill users reported
having used dual methods at last inter-
course.” However, our data refer to back-
up contraception after every missed-pills
episode, a more stringent measure than
use at last intercourse.

The likelihood of unprotected coitus
during the first week of use is higher in
part because women were defined as
being unprotected hormonally through-
out those days. Thus, only women who
had no coitus or who used backup con-
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traception were considered protected.
Those who had coitus without using a
backup method may have decided that
they were unlikely to become pregnant.
Since they started pill-taking early in the
menstrual cycle, their reasoning may have
been justified.

The poor record of consistent pill-tak-
ing during the third cycle is of greater con-
cern. By this time, new users should have
had time to settle into the routine of pill-
taking. However, their vigilance may have
lessened over time. And those with mul-
tiple missed-pills episodes may have felt
less vulnerable each time they missed pills
without becoming pregnant. Further fol-
low-up was not possible, so we do not
know whether or not missed-pills
episodes in cycle three were a prelude to
discontinuation.

In the first three cycles after initiating pill
use, three out of four women in this study
were always protected against pregnancy.
Although the demographic and psychoso-
cial variables that were tested did not pre-
dict the subgroups at increased risk, con-
sidering it not especially important to avoid
pregnancy, perceiving a low level of part-
ner support for pill use and being unmar-
ried all predicted being at increased risk.

Clinicians can support effective pill use
by understanding that using oral contra-
ceptives daily is a complex process. Clin-
icians need to provide information that is
relevant to a woman’s particular situation
(e.g., marital status) that can help her es-
timate her risk of becoming pregnant, tak-
ing into account coital frequency.'® Clini-
cians also need to provide individualized
care that is focused on maximizing
women'’s ability to identify and solve fu-
ture problems in their use of the contra-
ceptive methods they have chosen.'

Changes in how oral contraceptives are
prescribed and packaged also may be help-
ful. Shortening the hormone-free interval
to 4-5 days could reduce the proportion
of users who are not fully protected hor-
monally. A shortened hormone-free in-
terval is beginning to be discussed in the
United States and is already routinely used
in some countries.?? Adopting such mod-
ifications would mean, for instance, pack-
aging 24 hormonal pills and only four
placebo pills in each pack.

In addition, for the one woman out of
four who does not take the pill consistently
and also does not use a backup method,
other alternatives should be considered.
Emergency contraception is a reliable last
resort for an occasional lapse, preventing
75% of pregnancies that might otherwise
occur.! Women who miss pills more often

Table 2. Logistic regression coefficients (and
standard errors) showing the likelihood that
pill users ever engaged in unprotected inter-
course, by variable

Variable Coefficient
First seven days of study 4.12(1.00)*
Cycle three 1.13(0.33)*
Married —-0.81 (0.36)*
Importance of not getting pregnant —0.87 (0.33)"
Perceived partner support —0.05 (0.24)*
Days in study 0.06 (0.05)
Intercept 3.18 (2.89)
*p<.05.

may benefit from rethinking the relative
advantages of reversible methods such as
the implant, injectables and IUDs.?

References

1. E.F Jones and J.D. Forrest, “Contraceptive Failure
Rates Based on the 1988 NSFG,” Family Planning Per-
spectives, 24:12-19,1992.

2. L. Potter et al., “Measuring Compliance Among Oral
Contraceptive Users,” Family Planning Perspectives,
28:154-158, 1996.

3. R. A. Hatcher et al., Contraceptive Technology, 16th rev.
ed., Irvington Press, New York, 1994.

4. J. A. Cramer et al., “How Often Is Medication Taken
as Prescribed?” Journal of the American Medical Associa-
tion, 261:3273-3277, 1989; N. F. Olivieri et al., “Compli-
ance Assessed by the Medication Event Monitoring Sys-
tem,” Archives of the Diseases of Childhood, 66:1399-1402,
1991; P. Rudd, J. Ramesh and C. Bryant-Kosling, “Gaps
in Cardiovascular Medication Taking: The Tip of the Ice-
berg,” Journal of General Internal Medicine, 8:659-666, 1993;
and D.M. Waterhouse et al., “Adherence to Oral Ta-
moxifen: A Comparison of Patient Self-Report, Pill
Counts, and Microelectronic Monitoring,” Journal of Clin-
ical Oncology, 11:1189-1197,1993.

5. J. Urquhart, “Getting Stronger Claims Out of Clinical
Trials,” Pharmaceutical Executive, 9:82—88, 1989.

6. L.S. Potter, “How Effective Are Contraceptives? The
Determination and Measurement of Pregnancy Rates,”
Obstetrics and Gynecology, 88:135-23S, 1996.

7. M.]J. Rosenberg, M.S. Waugh and S. Long, “Unin-
tended Pregnancies and Use, Misuse and Discontinua-
tion of Oral Contraceptives,” Journal of Reproductive Med-
icine, 40:355-360, 1995.

8. L. Potter etal., 1996, op. cit. (see reference 2).

9. N.F. Olivieri etal., 1991, op. cit. (see reference 4); and
P.Rudd, J. Ramesh and C. Bryant-Kosling, 1993, op. cit.
(see reference 4).

10. M. E. Burman, “Health Diaries in Nursing Research
and Practice,” Nursing Research, 27:147-152, 1995.

11. L. Potter et al., 1996, op. cit. (see reference 2).

12. J.M. Zenilman et al., “Condom Use to Prevent STDs:
The Validity of Self-Reported Condom Use,” Sexually
Transmitted Diseases, 22:15-21, 1995.

13. G.S. Letterie and G. E. Chow. “Effect of ‘Missed’ Pills
on Oral Contraceptive Effectiveness,” Obstetrics and Gy-
necology, 79:979-982, 1992.

14. S.K.Smith et al., “The Effect of Deliberate Omission
of Trinordiol™ or Microgynon™ on the Hypothalamo-
Pituitary-Ovarian Axis,” Contraception, 34:513-522, 1986;
and A.]. Wilcox, C.R. Weinberg and D. D. Baird, “Tim-

(continued on page 287)

279



Protective Behavior...
(continued from page 279)

ing of Sexual Intercourse in Relation to Ovulation,” New
England Journal of Medicine, 333:1517-1521, 1995.

15. B.V.Shaw, B. G. Barnwell and G.S. Bieler, SUDAAN
User’s Manual, second ed., Research Triangle Institute,
Research Triangle Park, NC, 1996.

16. J. A. Cramer etal., 1989, op. cit. (see reference 4); N.F.
Olivieri et al., 1991, op. cit. (see reference 4); and P. Rudd,

Volume 29 Number 6, November / December 1997

J. Ramesh and C. Bryant-Kosling, 1993, op. cit. (see ref-
erence 4).

17. J.S.Santelli et al., “Combined Use of Condoms with

Other Contraceptive Methods Among Inner-City Balti-
more Women,” Family Planning Perspectives, 27:74-78 1995.

18. L.S. Potter, 1996, op. cit. (see reference 6).

19. D. Oakley, “Rethinking Patient Counseling Tech-
niques for Changing Contraceptive Use Behavior,” Amer-
ican Journal of Obstetrics and Gynecology, 170:1585-1590,
1994; and S. Keller, “Better Communication Improves OC

Use,” Network, Vol. 16, No. 4, 1996, pp. 10-13.

20. B.G. Molloy, “"Missed Pill’ Conception: Fact or Fic-
tion?” British Medical Journal, 290:1474-1475, 1985; and
G.T. Kovacs and H. Kakouris. “How Common Are Pre-
disposing Factors to Pill Failure Among Pill Users?”
British Journal of Family Planning, 20:33-35, 1994.

21. J. Trussell, C. Ellertson and F. Stewart, “The Effec-
tiveness of the Yuzpe Regimen of Contraception,” Fan-
ily Planning Perspectives, 28:58—64 & 87,1996.

22. R.A.Hatcher etal., 1994, op. cit. (see reference 3).

287



