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Abstract
Background—Primary care physicians (PCPs) treat many women of reproductive age who need
contraceptive and preconception counseling.

Study Design—To evaluate perceptions of rates of unintended pregnancy, we distributed an
online survey in 2009 to 550 PCPs trained in General Internal Medicine or Family Medicine
practicing in Western Pennsylvania, Central Pennsylvania, Rhode Island or Oregon.

Results—Surveys were completed by 172 PCPs (31%). The majority (54%) of respondents
underestimated the prevalence of unintended pregnancy in the United States [on average, by 23±8
(mean±SD) percentage points], and 81% underestimated the risk of pregnancy among women
using no contraception [on average, by 35±20 (mean±SD) percentage points]. PCPs also
frequently underestimated contraceptive failure rates with typical use: 85% underestimated the
failure rate for oral contraceptive pills, 62% for condoms and 16% for contraceptive injections.
PCPs more often overestimated the failure rate of intrauterine devices (17%) than other
prescription methods. In adjusted models, male PCPs were significantly more likely to
underestimate the rate of unintended pregnancy in the United States than female PCPs [adjusted
odds ratio (95% confidence interval): 2.17 (1.01–4.66)].

Conclusions—Many PCPs have inaccurate perceptions of rates of unintended pregnancy, both
with and without use of contraception, which may influence the frequency and the content of the
contraceptive counseling they provide.
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1. Introduction
Unintended pregnancy remains a pressing public health issue for the United States. Nearly
50% of US pregnancies are unplanned [1], with far-reaching consequences for both mothers
and babies [2–4]. Primary care providers (PCPs) treat many women of reproductive age
[5,6], including women whose disease and use of potentially teratogenic medications may
increase risk of birth defects and other adverse pregnancy outcomes [7–10]. As recently
highlighted by the Institute of Medicine (IOM), preconception counseling and contraceptive
counseling are key components of comprehensive preventive care [11] which can help
women, particularly those with chronic conditions, improve their health status prior to
pregnancy and reduce the risk of adverse birth outcomes. As PCPs have regular contact with
patients and are aware of their existing health conditions and prescriptions, they are well
positioned to provide this counseling [12,13], which has been associated with greater
contraceptive use among primary care patients [14–17].

However, prior work has shown that PCPs rarely provide preconception and contraceptive
counseling [18,19]. PCPs’ perceptions of their patients’ risk of unintended pregnancy and
perceptions of the relative effectiveness of contraceptive options likely influence both the
frequency with which they feel it is necessary to provide such counseling as well as the
content of the counseling they provide. Effective contraceptive counseling can only occur
when PCPs recognize their patients’ needs for counseling and are able to deliver accurate
messages regarding risk of pregnancy and the effectiveness of available contraceptives.
Family medicine trainees [19] and family medicine physicians [20] have been found to have
lower levels of contraceptive knowledge than obstetrics and gynecology trainees and
physicians. This is of concern because contraceptive effectiveness is a major factor in
women’s contraceptive decision-making [21,22]. Provision of inaccurate information by
PCPs may translate into suboptimal contraceptive choices by patients and may be one reason
why use of highly effective contraceptives, such as intrauterine devices (IUDs), is much
lower in the United States than in other developed countries [23].

This analysis sought to assess perceptions among general internists and family physicians of
the prevalence of unintended pregnancy in the United States, perceptions of rates of
pregnancy when using no method of contraception and perceptions of the typical-use failure
rates of available contraceptives. Additionally, we sought to identify physician
characteristics associated with inaccurate perceptions of these rates in order to identify
possible targets for educational efforts.

2. Materials and methods
We distributed an online survey to a convenience sample of 550 PCPs trained in General
Internal Medicine or Family Medicine practicing in Western Pennsylvania (n=70), Central
Pennsylvania (n=100), Rhode Island (n=180) and Oregon (n=200) in 2009. Physicians
invited to complete the survey shared an institutional or professional affiliation with one of
the study investigators, allowing for easy distribution of the survey through existing e-mail
list servers. Physicians were offered US$ 20 for completing the survey. This survey was part
of a larger project designed to assess PCPs’ experiences using clinical decision support
systems. Physicians provided information on the number of patients they care for per week,
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the characteristics of their patient population, their clinical responsibilities, whether they had
religious objections to contraceptive use and personal demographic information. Relevant to
this analysis, the survey contained six open-ended questions that asked physicians to provide
the rate of unintended pregnancy in the United States and risk of pregnancy among users of
various contraceptive methods. Specifically, physicians were asked, “What percentage of
U.S. pregnancies are unintended?” and “If 100 fertile women are sexually active, how many
would you expect to become pregnant within one year if they use [each of the following
methods: no method, condoms, oral contraceptive pills, contraceptive injections and
IUDs]?”

Responses were grouped into three categories: “correct estimate,” “underestimate” or
“overestimate.” Responses were considered to be a “correct estimate” if they were within 2
percentage points above or below the “typical-use failure rates” provided by the 19th edition
of Contraceptive Technology [24]: no method (85%), condoms (15%), oral contraceptive
pills (8%), contraceptive injections (3%) and IUDs (<1%). Typical-use failure rates describe
the effectiveness of contraceptives for a real-world woman who may forget to take a daily
pill or have other difficulties with using a method consistently. Forty-nine percent was used
as the correct answer for rate of unintended pregnancy in the United States because it is both
the most recently published rate [1] and a statistic that has remained unchanged for over a
decade [25].

We described the characteristics of the survey respondents both overall and by gender using
χ2 and Fisher’s Exact Tests to test for significant differences. We calculated the number of
questions each physician answered correctly. To explore the range of physician responses,
histograms were created for each survey question. We also examined the breakdown of
responses that were correct, underestimates and overestimates, and calculated the average
degree of under- or overestimation for each contraceptive. Finally, we used multivariable
logistic regression to identify physician characteristics potentially associated with
underestimating rates of unintended pregnancy. We ran six separate models, one for each
question of interest. All models were adjusted for geographic location to control for
variation in the number of responses by location. Each model included the same group of
potential predictors: gender, age category, experience supervising clinical trainees [yes/no
(Y/N)], being a parent (Y/N), religious objections to use of contraception (Y/N), number of
patients seen per week and percent of patients who are women of reproductive age. All
variables were added to the model simultaneously. Because it was impossible to
underestimate the typical-use failure rate of an IUD, we instead sought to identify factors
related to overestimation of the IUD failure rate. We recognize that defining a “correct
estimate” for contraceptive failure rates to be within 2 percentage points is a relatively
narrow window, so we ran additional models defining a “correct estimate” to be ±5
percentage points of the published typical-use failure rates as a sensitivity analysis.

In order to explore whether inaccurate perceptions were associated with less frequent
provision of family planning services to female patients, we conducted a subanalysis using
data from Western Pennsylvanian PCPs. We linked these physicians’ survey responses to
prescribing data abstracted from the electronic medical record (EMR). We abstracted data
from all visits with female patients between 18 and 50 years of age who did not have
documentation of surgical sterilization, menopause or infertility. For each PCP, we
calculated the percentage of all of their visits that had evidence of provision of family
planning services (new or active contraception prescriptions, contraceptive counseling,
referrals to family planning specialists and pregnancy testing), as well as the percentage of
their visits which involved a prescription for a potentially teratogenic medication that also
had evidence of family planning services. We calculated the Pearson correlation coefficient
for the relationship between percent of visits with family planning services and the percent
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of survey questions answered correctly. We also compared the mean percent of visits with
family planning services in the group that provided an incorrect estimate to the mean percent
of visits with family planning services in the group that answered correctly.

The University of Pittsburgh Institutional Review Board approved the study, and
participants provided informed consent. All statistical analyses were performed using Stata
11.0 (StataCorp. College Station, TX, USA).

3. Results
One hundred and seventy-two PCPs completed the survey questions of interest (a response
rate of 31%). Surveys were most frequently returned from Western Pennsylvania
(contributing 33% of surveys); 21% of surveys were contributed by Oregon, 11% were from
Central Pennsylvania, and 5% were from Rhode Island. An additional 30% of respondents
did not provide information on their location because they declined compensation for
completing the survey and, thus, were not asked to provide their address. Thus, we cannot
determine specific response rates for each of the geographic locations. The characteristics of
the physician respondents are provided in Table 1. Compared to the female respondents,
male respondents were significantly older, were more likely to be parents, had been
practicing for a greater number of years, saw a greater number of patients per week and
reported that a lower percentage of their patients were females of reproductive age (Table 1).

On average, physicians answered 38%±16% (mean±SD) of the six questions correctly.
Three PCPs scored over 80%, and 36 scored under 20%. The distributions of PCP responses
to each question are presented in Fig. 1, and the proportions of responses falling into each
category of accuracy are reported in Table 2. The majority (54%) of responding PCPs
underestimated the unintended pregnancy rate in the United States, and their responses
ranged widely. On average, those who underestimated the unintended pregnancy rate did so
by 23±8 (mean±SD) percentage points. Similarly, 81% of respondents underestimated the
risk of pregnancy when using no contraception, and the response range was wide: those who
underestimated the risk of pregnancy when using no contraception did so by 35±20 (mean
±SD) percentage points. The majority of PCPs also underestimated the typical-use failure
rate of birth control pills [85% underestimated, by an average of 5±2 (mean±SD) percentage
points] and condoms [62% underestimated, by an average of 9±3 (mean±SD) percentage
points]. Respondents less frequently underestimated the failure rate of contraceptive
injections (16% underestimated). It was impossible to underestimate the failure rate of IUDs
since the failure rate is so low. However, PCPs more often overestimated the failure rate of
IUDs (17% overestimated) than of other prescription methods (Table 2); on average, PCPs
overestimated the failure rate of IUDs by 7±11 (mean±SD) percentage points.

In multivariable models, male PCPs were over two times as likely to underestimate the US
unintended pregnancy rate than female PCPs [adjusted odds ratio (OR) (95% confidence
interval {CI}): 2.17 (1.01–4.66)] (Table 3). Additionally, as the percentage of a PCP’s
patients who were women of reproductive age increased, the likelihood of underestimating
the unintended pregnancy rate decreased (Table 3). Males were not significantly more likely
to underestimate the risk of pregnancy among nonusers of contraception compared to
females (Table 3), but they were almost three times as likely as female PCPs to
underestimate the rate of condom failure [adjusted OR (95% CI): 2.95 (1.28–6.78)] and over
three times as likely as female PCPs to overestimate the failure rate of IUDs [adjusted OR
(95% CI): 3.45 (1.25–9.48)] (Table 4). PCPs who supervise trainees were not more likely to
have accurate perceptions of rates of unintended pregnancy, risk of pregnancy without
contraception (Table 3) or contraceptive failure rates (Table 4) than PCPs who do not
supervise trainees. Considering responses to be correct if they were within a wider range of
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±5 percentage points mitigated, but did not eliminate, the effect of male gender on
underestimation of rates of unintended pregnancy [adjusted OR (95% CI): 2.17 (1.00–4.66)]
and of condom failure rate [adjusted OR (95% CI): 2.03 (0.95–4.36)] when compared to
female gender.

When we linked survey data from 56 PCPs from Western Pennsylvania to their EMR
prescribing records, we found that the percent of survey questions answered correctly by the
PCP was significantly associated with the percent of a PCP’s visits with evidence of family
planning services (r=+0.31, p=.02), as well as the percent of their visits involving a
teratogenic prescription with evidence of family planning services (r= +0.27, p=.04).
Provision of family planning services was documented on 30%±11% (mean±SD) of visits
made by a woman of reproductive age to PCPs with accurate perceptions of US rates of
unintended pregnancy, but family planning services were documented on only 23%±10%
(mean±SD) of visits made by such women to PCPs with inaccurate perceptions of rates of
unintended pregnancy, p=.03. This disparity remained even when we limited the analysis to
visits in which a PCP prescribed potentially teratogenic medications [22.2%±13.8% (mean
±SD) correct responders vs. 18.0%±16.1% (mean±SD) incorrect responders, p=.3].

4. Discussion
The majority of PCPs in this study underestimated US rates of unintended pregnancy and
rates of pregnancy when no contraception is used. Further, PCPs frequently underestimated
the typical-use failure rates of condoms and oral contraceptive pills, the two most popular
reversible contraceptive options in the United States. Compared to other prescription
contraceptives, PCPs were more likely to overestimate the failure rate of IUDs. Male PCPs
were significantly more likely than female PCPs to underestimate the rate of unintended
pregnancy and the failure rate of condoms and to overestimate the failure rate of IUDs. Of
concern, PCPs involved in training future PCPs were not more likely to have accurate
perceptions of rates of unintended pregnancy and contraceptive effectiveness. In addition,
inaccurate perceptions of rates of unintended pregnancy were associated with less frequent
provision of family planning services to female patients, even when potentially teratogenic
medications were prescribed. Inaccurate perceptions of pregnancy risk could lead to less
frequent provision of family planning services. Additionally, although the IOM has made
clear that these are core preventive health services [11], some PCPs may never even
consider pregnancy risk in the context of providing care, as they may not feel responsible for
addressing a woman’s family planning needs, expecting this aspect of care to be managed by
the woman’s gynecologist. However, this fragmentation of care is particularly dangerous
when PCPs prescribe potentially teratogenic medications. This study cannot distinguish
between the effects of inaccurate perceptions vs. the effects of an essential lack of
consideration of a woman’s pregnancy risk and her family planning needs.

To our knowledge, this is the first study to examine PCPs’ perceptions of rates of
unintended pregnancy and the effects these perceptions may have on PCPs’ provision of
contraceptive services. We are aware of only one other study that specifically asked PCPs
about contraceptive failure rates [26]; however, in that analysis, responses were considered
to be correct if they were consistent with either typical-use or perfect-use failure rates. Our
findings are consistent with other recent studies which have concluded that many PCPs hold
inaccurate and outdated views about available contraceptive methods and that male PCPs
have less accurate contraceptive knowledge than female PCPs [19,20]. Our findings also
support several recent studies which have found that PCPs are greatly misinformed about the
side effects of and range of women who could benefit from the use of an IUD [27–29].
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While some may consider our window of ±2 percentage points above or below the published
value to be overly strict, these failure rates have been widely reported since 2004 when they
were published in the 18th edition of Contraceptive Technology and are lower than more
recently published rates [30], so physicians reporting these new rates would not be
categorized as underestimating failure rates in our analysis. Additionally, the typical-use
failure rates of these methods are fairly close together, and underestimating the rate of one
method, even by a few percentage points, could lead the patient to choose a less effective
method.

There are, however, several limitations to this study. We surveyed a convenience sample of
PCPs from only four geographic areas, we have no information on how responding PCPs
differed from nonresponders, and the response rate was low (31%). Physicians are
notoriously difficult to survey [31], and our response rate is similar to that typically seen
with other online surveys [32,33], but these factors do make our results less generalizable.
Additionally, our limited sample size did not provide enough power to detect the potentially
important contribution of certain predictors or the presence of interactions. Although we
attempted to control for the fact that the male PCPs in our sample were substantially older
than the females, saw more patients per week and saw less female patients of reproductive
age, it is impossible to make conclusions regarding younger male PCPs or male PCPs who
see a high percentage of female patients because there were so few of them in this sample.
In addition, we did not collect information on PCPs’ personal experiences with unintended
pregnancy, the average age (and thus fecundity) of their female patients or past receipt of
specialized training in family planning and/or women’s health, all of which could
significantly influence PCP perceptions. The EMR data used in the subanalysis do not
completely capture instances of contraceptive and preconception counseling because PCPs
cannot bill for these services and some women depend on nonprescription contraception or a
partner’s vasectomy. However, under-documentation of provision of contraceptive
counseling or services should not differ by the PCPs’ perceptions of rates of unintended
pregnancy. As respondents could have accessed clinical references while completing this
survey, their responses may overestimate their true level of knowledge. Finally, as most of
the physicians surveyed are affiliated with academic medical centers, the responses to this
survey likely overestimate awareness of contraceptive effectiveness among community-
based PCPs.

In conclusion, preconception counseling and contraceptive counseling are key components
of comprehensive primary care [11] that are particularly important to women with chronic
medical conditions who require use of potentially teratogenic medications. The findings
from this study raise important issues regarding primary care training and continuing
education to ensure safe prescribing practices and optimal pregnancy outcomes. Given the
fact that PCPs prescribe the majority of potentially teratogenic medications [7], efforts are
needed to educate PCPs on the importance of their role in providing preconception and
contraceptive counseling to their female patients. To improve PCPs’ abilities to provide such
counseling in an accurate and effective manner, PCPs’ need to be aware of the true rate of
unintended pregnancy in the United States and the typicaluse failure rates of available
contraceptive options. Our findings suggest that male PCPs, particularly those who are
older, may have particular needs for continuing education. Future studies are needed to
assess how to effectively design education programs and systems to inform PCPs of current
rates of unintended pregnancy and remind them of this risk when prescribing potentially
teratogenic medications. Whether more accurate knowledge about rates of unintended
pregnancy and contraceptive effectiveness will increase PCPs’ provision of preconception
and contraceptive counseling deserves further study.
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Fig. 1.
Distribution of PCPs’ perceptions of US unintended pregnancy rates, risk of pregnancy if
using no contraception and typical-use failure rates of available methods per 100 woman–
years, with dotted line indicating the correct response, n=172.
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Table 1

Description of participating primary care physicians

Characteristic Overall Male Female p value

n=172 n=73 n=99

Age category, n (%) .01

  <30 years 40 (23.3) 12 (16.4) 28 (28.3)

  30–39 years 60 (34.9) 23 (31.5) 37 (37.4)

  40–49 years 33 (19.2) 13 (17.8) 20 (20.2)

  ≥50 years 39 (22.7) 25 (34.3) 14 (14.1)

Have children, n (%) 92 (53.5) 46 (63.0) 46 (46.5) .03

Supervise trainees, n (%) 66 (38.4) 31 (42.5) 35 (35.4) .34

Have a religious objection to contraception, n (%) 15 (8.7) 8 (11.0) 7 (7.1) .37

Number of patients per week, median (IQR) 23.5 (54) 40 (67) 20 (36) .006

% of patients who are women of reproductive age, median (IQR) 25 (27.5) 20 (18) 30 (30) <.001

IQR, interquartile range
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Table 2

Proportion of PCPs underestimating, correctly estimating and overestimating US unintended pregnancy rate,
risk of pregnancy with no contraception and typical-use failure rates (n=172)

Question Published
rate per 100

woman–yearsa

Underestimate
n (%)

Correctb
n (%)

Overestimate
n (%)

Unintended pregnancy rate in the United States 49% 93 (54.1) 67 (38.9) 12 (7.0)

Risk of pregnancy without contraception 85% 140 (81.4) 9 (5.2) 23 (13.4)

Typical-use failure rate of condoms 15% 107 (62.2) 19 (11.1) 46 (26.7)

Typical-use failure rate of oral contraceptive pills 8% 147 (85.5) 18 (10.5) 7 (4.1)

Typical-use failure rate of contraceptive injections 3% 27 (15.7) 134 (77.9) 11 (6.4)

Typical-use failure rate of IUDs <1% 0 (0.0) 142 (82.6) 30 (17.4)

a
Source: the 19th edition of Contraceptive Technology

b
Responses were considered to be “correct” if they were within ±2 percentage points of published “typical-use failure rates.”
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Table 3

Association of physician characteristics with underestimation of US unintended pregnancy rate and risk of
pregnancy when using no method of contraception (n=172)

Physician characteristics Underestimate US
unintended pregnancy
rate OR (95% CI)

Underestimate risk of
pregnancy with no
contraception OR (95% CI)

Gender

  Female Referent Referent

  Male 2.17 (1.01–4.66) 0.90 (0.33–2.42)

Age category

  <30 years Referent Referent

  30–39 years 0.56 (0.20–1.55) 0.29 (0.08–1.06)

  40–49 years 1.29 (0.34–4.98) 0.89 (0.16–5.00)

  ≥50 years 0.79 (0.20–3.03) 0.79 (0.15–4.11)

Have children

  No Referent Referent

  Yes 1.57 (0.59–4.14) 1.29 (0.43–3.92)

Supervise trainees

  No Referent Referent

  Yes 0.88 (0.39–1.98) 1.66 (0.62–4.41)

Religious objection to contraception

  No Referent Referent

  Yes 2.23 (0.59–8.41) 0.96 (0.22–4.17)

Number of patients per weeka 1.00 (0.99–1.01) 0.99 (0.99–1.00)

% of patients who are women of reproductive agea 0.97 (0.96–0.99) 1.00 (0.97–1.02)

Logistic regression models adjusted for all variables in the table, as well as geographic location

a
Entered as a continuous variable
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Table 4

Association of physician characteristics with incorrect perceptions of typical-use contraceptive failure rates
(n=172)

Underestimate condom
failure rate
OR (95% CI)

Underestimate pill
failure rate
OR (95% CI)

Underestimate injection
failure rate
OR (95% CI)

Overestimate IUDa
failure rate
OR (95% CI)

Gender

  Female Referent Referent Referent Referent

  Male 2.95 (1.28–6.78) 2.64 (0.85–8.23) 0.56 (0.18–1.70) 3.45 (1.25–9.48)

Age category

  <30 years Referent Referent Referent Referent

  30–39 years 0.59 (0.21–1.70) 1.00 (0.29–3.43) 0.64 (0.15–2.62) 0.98 (0.26–3.64)

  40–49 years 0.38 (0.10–1.49) 1.18 (0.18–7.73) 1.90 (0.33–10.92) 4.30 (0.79–23.21)

  ≥50 years 0.24 (0.06–0.97) 0.43 (0.07–2.66) 2.50 (0.39–15.93) 1.11 (0.20–6.19)

Have children

  No Referent Referent Referent Referent

  Yes 1.27 (0.48–3.34) 2.37 (0.66–8.55) 0.52 (0.15–1.80) 0.57 (0.16–2.00)

Supervise trainees

  No Referent Referent Referent Referent

  Yes 1.18 (0.53–2.63) 0.66 (0.19–2.24) 1.75 (0.59–5.21) 0.36 (0.12–1.04)

Religious objection to contraception

  No Referent b Referent Referent

  Yes 1.74 (0.51–5.94) b 1.29 (0.29–5.70) 1.62 (0.41–6.36)

Number of patients per weekc 0.99 (0.99–1.00) 1.00 (0.99–1.01) 1.00 (0.99–1.01) 1.00 (0.99–1.01)

% of patients who are women of

reproductive agec
0.99 (0.97–1.00) 1.00 (0.97–1.02) 1.03 (1.00–1.05) 1.00 (0.97–1.02)

Logistic regression models adjusted for all variables in the table, as well as geographic location.

a
This model predicts overestimation of failure rates of intrauterine devices (IUDs) because the failure rate is <1% and impossible to underestimate.

b
All PCPs with a religious objection to contraception underestimated pill failure rates.

c
Entered as a continuous variable.
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