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Abstract

Objective: Our objective was to measure the sensitivity and specificity of a six-item “pregnancy checklist” at excluding early- or luteal-phase
pregnancy among women with a negative urine pregnancy test who were initiating contraception.
Study design: This was a secondary analysis of the Contraceptive CHOICE Project, a prospective cohort study of 9256 women in the
St. Louis region. Women who had a negative urine pregnancy test on the day of enrollment were included in this analysis. Women with a
positive urine pregnancy test or without urine pregnancy testing were excluded. We identified all luteal-phase pregnancies that occurred
among women with a negative urine pregnancy test. We calculated the sensitivity, specificity, positive predictive value and negative
predictive value (NPV) and likelihood ratios of the pregnancy checklist for excluding luteal-phase pregnancies.
Results: There were 6929 women included in this analysis; 69% of these women met at least one checklist criterion to exclude pregnancy
(“negative screen”). There were 36 luteal-phase pregnancies (0.5%) subsequently diagnosed among women with a negative urine pregnancy
test. The sensitivity and specificity of the checklist were 77.7% and 69.1%, respectively. The NPV of the checklist was 99.8% and the
positive predictive value was 1.3%.
Conclusion: Among women with a negative urine pregnancy test, the pregnancy checklist can be used to safely exclude more than 99% of
early pregnancies at the time of contraceptive initiation.
Implications: In patients with a negative urine pregnancy test, a pregnancy checklist using six criteria based on patient history has high NPV
in excluding early pregnancy. This checklist can be used to facilitate same-day initiation of contraceptive methods, including long-acting
reversible contraception. Although the checklist had a high false positive rate, initiation of contraception should not be delayed in women
with a “positive screen.” Rather women who desire an intrauterine device or implant can be “bridged” with a shorter-acting method until
pregnancy can be excluded.
© 2014 Elsevier Inc. All rights reserved.
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1. Introduction

Long-acting reversible contraceptive (LARC) methods,
which include the intrauterine device (IUD) and subdermal
implant, are themost effective forms of contraception [1,2]. Safe
initiation of LARC methods requires the accurate exclusion of
pregnancy in patients. Insertion of an IUDduring pregnancy can
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lead to complications including miscarriage, premature rupture
of membranes and septic abortion [3]. While the presence of
menses almost always excludes pregnancy, requiring patients to
return for a second visit at the time ofmenses is burdensome and
creates a barrier to contraceptive uptake [4]. Urine pregnancy
testing is simple to perform and inexpensive but does not detect
very early or luteal-phase pregnancies and is not always
available in low-resource settings [5].

A six-item checklist to exclude pregnancy has been
previously developed and described [6]. If a woman meets
any one of the six criteria included in the checklist, shown in
Table 1, the health care provider can be “reasonably certain”
that a woman is not pregnant (therefore, the test is “negative”
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Table 1
Criteria that can be used by a health care provider to be “reasonably certain”
that a woman is not pregnant

A health care provider can be reasonably certain that a woman is not
pregnant if she has no symptoms or signs of pregnancy and meets any one of
the following criteria:
(1) Is ≤7 days after the start of normal menses
(2) Has not had sexual intercourse since the start of last normal menses
(3) Has been correctly and consistently using a reliablemethod of contraception
(4) Is ≤7 days after spontaneous or induced abortion
(5) Is within 4 weeks postpartum
(6) Is fullyor nearly fullybreastfeeding, amenorrheic andb6monthspostpartum

Source: Center for Disease Control and Prevention. U.S. Selected Practice
Recommendations for Contraceptive Use, 2013: adapted from the World
Health Organization Selected Practice Recommendations for Contraceptive
Use, 2nd edition. MMWR Recomm Rep 2013;62:1–60.
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for pregnancy). Prior studies have shown that this checklist
is highly accurate [i.e., a negative predictive value (NPV) of
99–100%] in ruling out pregnancy compared to using urine
pregnancy testing as the gold standard [7]. A study conducted
at seven family planning clinics in Kenya enrolled 1852 non-
menstruating women seeking contraception [8]. The sensitiv-
ity, specificity and NPV were 64%, 89% and 99%,
respectively. A second study of 263 women conducted in
Nicaragua examined the sensitivity and specificity of the
criteria among women enrolling in a randomized trial of oral
contraceptives [9]. The sensitivity, specificity and NPV were
100%, 60% and 100%, respectively. A third study that was
conducted across 20 sites in Zambia and included 535 women
examined the performance of the criteria among HIV-infected
women [10]. The sensitivity, specificity and NPV were 91%,
39% and 99%, respectively. Among these studies, the
sensitivity ranged from 64% to 100% and the specificity ranged
from 39% to 89%. NPVs were consistently high, 99–100%.
Use of this checklist has been shown to result in a reduction in
the number of women being denied contraception on the day of
initial visit due to menstrual status [11]. The Center for Disease
Control and Prevention recommends use of the pregnancy
checklist prior to contraceptive initiation in their recently
published guidelines for contraceptive use, “Selected Practice
Recommendations for Contraceptive Use” [12].

No prior studies have measured the diagnostic accuracy
of the checklist in excluding luteal-phase pregnancies. The
objective of this analysis was to measure the performance of
the pregnancy checklist at excluding early- or luteal-phase
pregnancy among participants with a negative urine
pregnancy test enrolling into the Contraceptive CHOICE
Project. We hypothesized that this checklist would have a
high NPV for excluding luteal-phase pregnancy in women
without a known pregnancy.
2. Materials and methods

This study was a secondary analysis of the Contraceptive
CHOICE Project (CHOICE). CHOICE is a prospective
cohort study of 9256 women provided no-cost contraception
in the St. Louis region and was designed to promote the use
of LARC methods, remove financial barriers to contracep-
tion and evaluate method continuation and satisfaction. The
methods have been described elsewhere in detail [13].
Women were eligible for inclusion into CHOICE if they
were between 14 and 45 years of age, desired reversible
contraception, were currently not using a contraceptive
method or were willing to start a new method; had no desire
for pregnancy for at least the next 12 months; had not had a
hysterectomy or sterilization; spoke English or Spanish; and
were sexually active or planning to become sexually active
with a male partner in the next 6 months.

Only women with a negative urine pregnancy test at
baseline were included in this analysis; women with a
positive urine pregnancy test or no urine pregnancy test
performed were excluded. Urine pregnancy testing was
conducted prior to contraceptive counseling and study
enrollment. A pregnancy test was not performed under
three scenarios: when a woman had a known pregnancy, was
recently postpartum or had a recent induced or spontaneous
abortion. Women who had an unexpected positive pregnancy
test prior to study enrollment were not enrolled into CHOICE;
rather they were counseled about their options and referred
for care. Pregnant women were only eligible to participate
in CHOICE if they were actively seeking contraception
(i.e., 36 weeks or more pregnant or planning on pregnancy
termination). Enrollment was conducted between August
2007 and September 2011. Approval was obtained from
the Washington University School of Medicine Human
Research Protection Office prior to participant recruitment.

Contraceptive methods were initiated on the same day of
enrollment unless the woman was currently pregnant. If a
woman desired an IUD or implant and pregnancy could not be
reasonably excluded, the woman was offered a shorter-acting
method such as oral contraceptive pills (OCPs), the contra-
ceptive patch, the vaginal ring or depot medroxyprogesterone
(DMPA) and was scheduled to return for placement of the
IUD or implant when pregnancy could be excluded, usually
in 3–4 weeks.

A luteal-phase pregnancy is an early pregnancy where
the urine pregnancy test is not yet positive. To identify
luteal-phase pregnancies, we identified all women who had
a negative urine pregnancy test at the time of enrollment
who subsequently reported a pregnancy in the first 4 weeks
of study participation. Data were collected from two
sources: survey data and the study pregnancy log, which
is a separately maintained database including data about
any woman who reported a pregnancy during study
participation. We compared the date of enrollment with
the estimated date of conception to identify luteal-phase
pregnancies. All charts of luteal-phase pregnancies were
reviewed by study team members (J.M. and T.M.) to confirm
the diagnosis.

Baseline clinical data were collected for all participants as
part of the standard study protocol and contained information
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wo-by-two table of pregnancy checklist exclusion criteria and luteal-phase
regnancies in women with a negative urine pregnancy test at study
nrollment (n=6929)

esults of pregnancy
hecklist

Luteal-phase pregnancy (N=36)

Pregnant Not pregnant Total (n)

Pregnancy Not Excluded” 28 2130 2158
Pregnancy Excluded” 8 4763 4771
otal 36 6893 6929

ensitivity=0.78
pecificity=0.69
ositive predictive value=0.013
PV=0.998
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for five of the six criteria in the checklist. Correct and
consistent use of contraception (criterion 2) was compiled
from 3 survey questions that asked about current contracep-
tive method use, date of last use of contraceptive method and
consistent use of the current method. Data from these 3
variables were consolidated to create a single dichotomous
variable for correct and consistent use. Data about
breastfeeding (criteria 6) were also not collected routinely.
When this information was missing from the baseline data
form, we reviewed the participant's study medical chart to
abstract breastfeeding data when documented.

We performed descriptive statistics to summarize the
baseline characteristics of the cohort with a negative
pregnancy test. Women who met any one of the six criteria
were considered to have a “negative screen.” In women who
did not meet any of the six criteria, pregnancy could not be
reasonably excluded and these women were considered to
have a “positive screen.” We compared positive and negative
screens to the actual luteal-phase pregnancies observed during
the study period and calculated the sensitivity, specificity,
positive predictive value and NPV and likelihood ratios of the
pregnancy checklist. All analyses were performed with Stata
version 11 (Stata Corp, College Station, TX).
3. Results

There were 9256 women enrolled into CHOICE. There
were 6929 (75%) women who had a negative urine
pregnancy result at baseline. Urine pregnancy testing was
positive (6%, n=559) or not performed (18%, n=1691) if
the woman was currently pregnant or had a recent pregnancy
that ended in delivery or spontaneous or induced abortion.
Urine pregnancy test results were missing for 72 (0.8%)
women. The 3-month follow-up rate among CHOICE
participants was 99%.

The mean age of participants with a negative urine
pregnancy test at baseline was 25.1 (S.D. 5.9), 46% were
black, 31% had less than or equal to a high school education,
60%were single, 45%were uninsured, 54% reported receiving
public assistance or difficulty paying for basic necessities in
the past 12 months and 48% had at least one child. Overall,
4771 (69%) met at least one of the six checklist criteria
at enrollment.

We identified 36 women with subsequent luteal-phase
pregnancies. Table 2 shows a two-by-two comparison of the
pregnancy checklist result and luteal-phase pregnancies. The
sensitivity for the checklist in identifying a luteal-phase
pregnancy was 77.8% [95% confidence interval (CI) 60.4%,
89.3%] and the specificity was 69.1% (95% CI 68.0%,
70.2%). The positive predictive value was 1.3% and the
NPV was 99.8%. The positive likelihood ratio was 2.52
(95% CI 2.11, 3.01) and the negative likelihood ratio was
0.32 (95% CI 0.17, 0.59).

There were eight women (0.17%=8/4771) subsequently
diagnosed with a luteal-phase pregnancy who had both a
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negative urine pregnancy test at baseline and met at least one
of the six criteria to exclude pregnancy. Review of the
medical charts indicated that one participant received a
levonorgestrel intrauterine system (LNG-IUS). She had
reported no sexual activity since her last menstrual period.
She had an uncomplicated pregnancy and expelled the LNG-
IUS at the time of delivery. Two participants received
implants; one reported consistent condom use and the other
reported no sexual activity since her last menstrual period.
Both of these participants chose to terminate the pregnancy
and continue their implant. There were an additional four
women who reported consistent condom use who received
shorter-acting methods and one woman who reported recent
receipt of postpartum DMPA.
4. Discussion

Our analysis demonstrates that the pregnancy checklist
can accurately exclude pregnancy in 69% of women with a
negative urine pregnancy test. This means that contraception,
including IUDs and implants, can and should be initiated on
the same day for the majority of patients.

The sensitivity and specificity of the pregnancy checklist
among women with a negative urine pregnancy test were
moderately strong. Most importantly, the pregnancy checklist
correctly identified 28 of 36 (78%) women with a luteal-phase
pregnancy and a negative urine pregnancy test at enrollment.
The positive predictive value was low, which wewould expect
given the very low prevalence of luteal-phase pregnancies in
our population. Our NPV was very high and is consistent with
other studies comparing the pregnancy checklist to urine
pregnancy testing. Given a positive likelihood ratio of 2.5, the
likelihood of a woman having a luteal-phase pregnancy is
increased approximately 2- to 3-fold with a “positive screen”
on the pregnancy checklist. Alternatively, with a negative
likelihood ratio of 0.13, the likelihood of having a luteal-phase
pregnancy is reduced by approximately one-tenth given a
negative result on the checklist.

While the overall performance of the pregnancy checklist
was only moderate, the checklist is easy and inexpensive to
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implement in clinical settings. Our finding of a specificity of
69% for the pregnancy checklist means that pregnancy could
not be “reasonably” excluded in 31% ofwomen.While this is a
high false positive rate, we are not recommending that
initiation of contraception be deferred in women with a
“positive screen.” Women who desire shorter-acting methods
such as OCPs or DMPA should be started on the method the
same day. There are ample data supporting the same-day start
of combined hormonal contraception and DMPA [14–17]. If
the patient desires an IUD or an implant, our practice is to
“bridge” patients with a shorter-acting method and have the
patient return for placement when pregnancy can be ruled out.
Some health care providers do not provide any same-day
insertions of IUDs and implants due to concerns about luteal-
phase pregnancy. Our results should offer reassurance that the
risk of pregnancy is very low in a patient with a negative urine
pregnancy where pregnancy is reasonable excluded using the
pregnancy checklist.

In addition, there were 1908 women in CHOICE with a
recent pregnancy and either a positive urine pregnancy result
or no urine pregnancy testing performed. One hundred
percent of these women met one of the pregnancy checklist
criteria (data not shown). Therefore, in the setting of a recent
pregnancy, urine pregnancy testing has little clinical utility
and the pregnancy checklist is likely to be more effective at
excluding pregnancy.

Our study has several strengths. Our study population was
large and diverse, and the data were collected prospectively. In
addition, prior studies evaluating the effectiveness of the
pregnancy checklist were in non-U.S. settings. Data about
subsequent pregnancy were collected using two approaches:
scheduled telephone survey and any unscheduled participant
telephone calls or clinic visits. The rate of follow-up in
CHOICE at 3 months was 99%, which means that we were
likely to have captured almost early pregnancies. All reported
pregnancies were then systematically reviewed by study
clinicians, which allowed us to accurately identify any luteal-
phase pregnancies.

There are several potential limitations to this analysis. The
first is that we had a relatively small number of outcomes that
may limit the precision of our estimate. The second is that we
did not systematically set out to evaluate the checklist criteria
at the time of contraceptive initiation among CHOICE
participants. Therefore, data collection for correct and
consistent contraceptive use and for women who were
fully or near-fully breastfeeding may have limited accuracy.
Misclassification of correct and consistent contraceptive use
may have accounted for the 7 women who were considered
to be consistent contraceptive users who were subsequently
diagnosed with luteal-phase pregnancies. In 3 of these cases,
the woman desired a LARCmethod but was “bridged”with a
shorter-acting method, possibly because further discussion
between the woman and clinician revealed that contraceptive
use had not actually been consistent. This underscores the
importance of clinicians encouraging accurate and honest
reporting from patients about last sexual activity and
contraceptive use. However, the vast majority of women
who met at least one of the exclusion criteria did not have a
luteal-phase pregnancy, suggesting that the majority of the
women provided an accurate history. In addition, none of the
women who received a LARC method and were subse-
quently diagnosed with a luteal-phase pregnancy had a poor
outcome related to placement of the LARC method in the
setting of early pregnancy.

Given the high NPV of the checklist in this study and
other studies, if pregnancy is excluded, health care providers
should be confident that a woman is not pregnant. The
pregnancy exclusion criteria can be used, in conjunction with
urine pregnancy test as necessary, to rule out early
pregnancies in the clinical setting. This will allow health
care providers to accurately exclude early pregnancy and
safely initiate contraceptive methods, including IUDs and
implants, as expediently as possible.
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