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Abstract

Objectives—To determine women's knowledge of contraceptive effectiveness.

Study Design—We performed a cross-sectional analysis of a contraceptive knowledge

questionnaire completed by 4,144 women enrolled in the Contraceptive CHOICE Project prior to

receiving comprehensive contraceptive counseling and choosing their method. For each

contraceptive method, women were asked “what percentage would get pregnant in a year: <1%,

1-5%, 6-10%, >10%, don't know.”

Results—Overall, 86% of subjects knew the annual risk of pregnancy was >10% if no

contraception is used. More than 45% of women overestimate the effectiveness of depo-

medroxyprogesterone acetate, pills, patch, ring, and condoms. After adjusting for age, education

and contraceptive history, women who chose the intrauterine device (IUD) [RRadj=6.9, 95% CI:

5.6-8.5] or implant [RRadj = 5.9, 95% CI 4.7-7.3] were significantly more likely to accurately

identify the effectiveness of their method compared to women who chose either the pill, patch, or

ring.

Conclusions—This cohort demonstrated significant knowledge gaps regarding contraceptive

effectiveness and over-estimated the effectiveness of pills, patch, ring, DMPA, and condoms.
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Introduction

Many factors influence women's decisions regarding contraceptive methods.1, 2 Knowledge

of a contraceptive method's effectiveness can be an important factor in a woman's choice of

method.1, 2 General contraceptive knowledge varies widely across populations with notable

disparities among minority and younger populations who have less awareness and

understanding of various contraceptive methods.1-3 Multiple studies have evaluated

women's knowledge of a specific contraceptive method, such as the intrauterine device

(IUD),1, 2, 4 or evaluated the knowledge of women in countries outside the United States5, 6.

Among women using reversible contraception, most choose less effective methods such as

condoms (26%) and oral contraceptive pills (45%).7 Reliance on less effective methods

contributes to the fact that nearly half of all pregnancies in the United States are

unintended.8 Recently published data from the National Survey of Family Growth show an

increase in the use of long-acting reversible contraceptives (LARC) which include IUDs and

implants.7, 9 LARC are not only the most effective methods, but appear to provide the

highest satisfaction and rate of continuation among users.10

Promoting use of the most effective contraceptive methods requires an assessment of what

women who desire reversible contraception know about the effectiveness of the available

methods. The primary objective of this analysis was to determine the knowledge of

contraceptive effectiveness among a cohort of St. Louis women enrolled in the

Contraceptive CHOICE Project. Our secondary objective was to assess whether women

choosing LARC methods had better knowledge regarding the effectiveness of their own

method prior to contraceptive counseling compared to women who chose the pill, patch, or

ring.

Materials and Methods

The Contraceptive CHOICE Project (CHOICE) is a prospective cohort study developed to

promote the use of LARC methods in the St. Louis region. The methods for CHOICE have

been previously published,11 but a brief description is provided below. The CHOICE

protocol was approved by the Washington University in St. Louis School of Medicine

Human Research Protection Office prior to the initiation of recruitment.

CHOICE is a convenience sample of women in St. Louis City and County who desire

reversible contraception. The primary objective of CHOICE is to promote the use of LARC

and provide no-cost contraception to a large number of women in the St. Louis region in an

effort to reduce unintended pregnancies. Participants are recruited from clinics serving

women at high risk for unintended pregnancy and sexually transmitted infections (STIs), as

well as from the local community through word-of-mouth. Recruitment occurs via general

awareness about the CHOICE Project through general and reproductive health clinics,

referring healthcare providers, newspaper reports, and study flyers. Inclusion criteria for

CHOICE include: 1) age 14-45 years; 2) willing to start a new reversible contraceptive

method (may have used the chosen method previously, but not their current method of

contraception); 3) no desire to conceive for at least 12 months; 4) sexually active with a
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male partner (or an intent to be active in the next 6 months); 5) reside in or seek clinical

services at designated recruitment sites in the St. Louis region; and 6) ability to consent in

English or Spanish. Women were excluded if they had a hysterectomy or sterilization

procedure in the past.

All potential CHOICE participants are read a short standardized script regarding LARC

methods at the time of eligibility screening, regardless of whether or not they enroll in the

project.11 This script states “one of [the] objectives [of the study] is to be sure women are

aware of all contraceptive options, especially the most effective, reversible, long-acting

methods. These methods include intrauterine contraception and the subdermal implant.”

Women who choose to participate may then enroll the day they hear the script or to up to 30

days later, or they will be rescreened for eligibility if greater than 30 days have passed. All

enrolled participants complete a written contraceptive knowledge questionnaire prior to

receiving comprehensive contraceptive counseling and selecting their contraceptive method.

All reversible contraceptive methods are presented during contraceptive counseling;

contraceptive method effectiveness, common side effects, risks and benefits are described so

that participants can make an informed decision.

The contraceptive knowledge questionnaire asks participants to indicate the typical use

failure rate of each contraceptive method. They were given a written questionnaire which

stated: “we would like to get your best guess about how successful you think birth control

methods are at preventing pregnancy. For each method of birth control, please tell us how

many women you think would get pregnant, in a year, while using this method. What

percentage (or number of women out of 100) do you think would get pregnant in a year

using each method below?” The response categories are: <1%, 1-5%, 6-10%, >10%, and

don't know. Participants are asked the effectiveness of the IUD, implant, depo-

medroxyprogesterone acetate (DMPA), oral contraceptive pills, contraceptive patch, vaginal

contraceptive ring, condoms, natural family planning (NFP) method, sterilization, and using

“nothing” for contraception. Typical use failure rates as quoted in Table 112 were used to

define the correct answers and were categorized as “correct,” “overestimate,”

“underestimate,” and “don't know.”

All women enrolled in the Contraceptive CHOICE Project from the study launch in August

2007 through December 2009 were eligible to be included in this analysis. Demographic and

reproductive characteristics of the study participants are obtained using a staff- administered

questionnaire during the enrollment session and are described with frequencies, percentages,

means, and standard deviations for appropriate data type. Baseline covariates among

different contraceptive method users were compared using chi-square for categorical

variables, as well as ANOVA for continuous normally distributed variables. Normality was

assessed by evaluating the histogram of continuous variables. Participants’ responses were

evaluated for the entire cohort before analyzing them by the method of contraception they

chose after completing contraceptive counseling. We then assessed the likelihood of

correctly estimating effectiveness of chosen method with univariate analysis using chi-

square. We evaluated the association of participant's reported contraceptive history on their

knowledge of contraceptive effectiveness. We assessed the likelihood of correctly estimating

the effectiveness of their chosen method with multivariable Poisson regression with robust
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error variance adjusted for age, education and prior method use. We also performed the

analyses of contraceptive effectiveness knowledge by chosen baseline contraceptive method.

Because the published failure rates for the combination hormonal contraceptive patch and

vaginal ring are the same as oral contraceptive pills, we chose to group users of these

methods together as pill/patch/ring users. Additionally, because users of pill/patch/ring

represent the largest proportion of women using reversible contraception in the US,7 they

served as the referent group for this multivariable regression analysis.

Results

Of the 8,413 women screened for eligibility, 5,090 participants were eligible and enrolled in

CHOICE between August 2007 and December 2009. (See Figure 1) Of the women enrolled,

4,144 (81%) completed the baseline contraceptive knowledge tool prior to contraceptive

counseling. The time from screening to enrollment and completion of the knowledge tool

was distributed relatively equally between same day, within 1-14 days, 15-30 days and

greater than 30 days. Overall, 71% of participants chose LARC; 47% chose the

levonorgestrel IUD (LNG-IUD), 11% chose the copper IUD, and 13% chose the

contraceptive implant. Oral contraceptive pills (either combination or progestin-only) were

chosen by 10% of women, 8% chose DMPA, 9% chose the vaginal ring and 2% chose the

contraceptive patch. We observed statistically significant differences in most of the

demographic and baseline characteristics of the participants when grouped by chosen

baseline contraceptive method (Table 2). Overall, the mean age of participants at the time of

enrollment was 25.2 years (SD 5.8). Participants who chose the copper IUD tended to be

older and more educated compared to other methods, whereas users of the implant were

younger and less likely to have attended or completed college. More than half of participants

reported difficulty paying for necessities or receive government support and only 41%

reported they had private health insurance. The majority of participants (59%) reported they

wanted two or fewer children.

Most participants (86%) correctly estimated the annual chance of pregnancy using no

contraception. The structure of the question regarding contraceptive effectiveness did not

make it possible to “overestimate” the effectiveness of sterilization, IUDs and implants, yet

only 76%, 65% and 55%, respectively, correctly identified the effectiveness of these

methods. Similarly, participants could not “underestimate” the percentage of women who

would experience a contraceptive failure in a year using condoms, natural family planning

or no contraception. Figure 2 demonstrates the most common mistake was to overestimate

the effectiveness (underestimate the risk of failure) of DMPA, pill, patch, ring, condoms or

NFP. Among the entire cohort, less than 1 in 5 participants could correctly identify the

typical risk of contraceptive failure for the pill, patch or ring. The proportion of all

participants who correctly identified the effectiveness of DMPA, condoms, and natural

family planning methods was 33%, 40%, and 50% respectively. The overestimation of the

effectiveness of non-LARC methods was considerable with 47%, 57%, and 60%

overestimating the effectiveness of DMPA, condoms and pill/patch/ring, respectively. When

we stratified participants by baseline chosen method (LARC vs. non-LARC), the results

were similar to those presented in Figure 2. While women who chose LARC methods were

more likely to know the effectiveness of those methods, they were not more knowledgeable
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about non-LARC method failure rates. Finally, we assessed whether there was an

association between time from screening to contraceptive knowledge assessment and correct

estimates; no such relationship was found.

Women who chose IUDs were most likely to correctly estimate the effectiveness of their

chosen method. Seventy-two percent of women who chose IUDs correctly identified the

IUD failure rate compared to 53% of women who did not choose IUDs (p<0.01). Sixty-two

percent of participants who chose the implant correctly estimated its effectiveness. Only

22% of DMPA users correctly identified their method's effectiveness, whereas participants

who chose pill/patch/ring users were least likely to be correct (12%). Upon adjusting for

age, education and prior method use, women who chose IUDs were nearly seven times

(adjusted relative risk (RRadj)=6.9; 95% confidence interval (CI) 5.6-8.5) more likely to

correctly identify the failure rate of their chosen method than women who chose the pill/

patch/ring (Table 3). Women who chose the implant were almost six times more likely

(RRadj=5.9; 95% CI 4.7-7.3), and women who chose DMPA were twice as likely

(RRadj=2.0; 95% CI 1.5-2.7) to correctly estimate the effectiveness of their method

compared to women who chose pill, patch, or ring.

Comment

In our study of knowledge of contraceptive effectiveness, most women overestimated the

effectiveness of the oral contraceptive pill, the contraceptive patch, the ring, DMPA and

condoms. Women who chose LARC methods were more likely to know the effectiveness of

their chosen method than those who chose less effective methods, but they were not more

knowledgeable about non-LARC method failure rates. This suggests these women highly

value contraceptive effectiveness. In fact, studies have shown that women prioritize

effectiveness, safety and ease of use when choosing a contraceptive method.1, 2 Women who

chose less effective methods (e.g., pill, patch, or ring) also heard the short script regarding

contraceptive effectiveness and nevertheless chose a non-LARC method. While their

overestimation of the effectiveness of the non-LARC methods may demonstrate less a priori

knowledge, these participants still selected these methods following comprehensive

contraceptive counseling. Thus, there may be other reasons this group is reluctant to use

LARC methods other than contraceptive effectiveness.

Unintended pregnancy continues to be an epidemic13 in the US and will require a

multifaceted approach to lower this rate. Despite past uncertainty regarding the influence of

clinicians’ counseling,14 there is recent evidence that counseling can increase contraceptive

use and potentially decrease the rate of unintended pregnancy.15, 16 When discussing various

contraceptive options for women, it is important to emphasize the difference between typical

and perfect-use failure rates. As demonstrated in this analysis, nearly 60% of participants

overestimated the typical effectiveness of pills, patch, ring and condoms. These four

methods require significantly more user adherence creating potential for less than perfect

use. We cannot ignore the impact of media and direct-to-consumer advertising on women's

knowledge of contraceptives which usually present perfect-use failure rates.17 It is possible

that women overestimate the effectiveness of these methods as a result of the Food and Drug

Administration's requirement that manufacturer's messages include only data from the
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package label where perfect use failure rates are cited. However, women's typical use is

more variable and the failure rates are significantly higher.12 Whereas, for LARC methods,

typical use and perfect use failure rates are equivalent.

The overestimation of the effectiveness of the most commonly used contraceptives, pills and

condoms, warrants attention and highlights the need for better methods to convey

contraceptive effectiveness. Accurate information from healthcare providers is essential to

helping women choose the best contraceptive method for them. A recent Cochrane review of

strategies to communicate contraceptive effectiveness found limited evidence regarding

which counseling tools work best.3 Steiner, et al, showed that a World Health Organization

(WHO) developed chart of contraceptive effectiveness stratified by “average” (typical)

versus “correct and consistent use” (perfect use) was significantly more difficult for women

to understand.18 The most recently published WHO chart of contraceptive effectiveness

(Figure 3) uses a continuum of typical use effectiveness to demonstrate the difference

between the more effective and less effective methods.19

A strength of this report is that it is one of the largest assessments of women's prior

knowledge of contraceptive effectiveness in the US. Women enrolled in CHOICE are

similar to reproductive-aged women nationally represented in the National Survey of Family

Growth and the Behavioral Risk Factor Surveillance System.20 Specifically, the women

included in the current analysis similarly report a desire for 2 or fewer children which will

require reliance on an effective contraceptive method for over 30 years given the

reproductive lifespan of American women.21 However, there are limitations to this study.

All participants heard a short statement which described IUDs and implants as “the most

effective, reversible, long-acting methods” prior to their enrollment. It is difficult to estimate

the influence of this short script on our results. While the script may have increased

awareness and knowledge of the low failure rate of LARC methods, it is still important to

note that over one-third of participants could not correctly identify the correct failure rate for

IUDs and implants. More importantly, the overestimation of the effectiveness of the most

commonly used reversible contraceptives—pill, patch, ring and DMPA—reinforces the need

for better education about contraception. The higher rate of LARC use in CHOICE

compared with national use estimates may reflect the influence of our script introducing

LARC methods on women's choice of baseline method, but there are other factors that could

contribute. Some of the participants in CHOICE were referred from other reproductive

health providers who may have advised their patients of the higher effectiveness and ease of

use of LARC, thus increasing the demand for these methods. The comprehensive

contraceptive counseling and lack of cost and access barriers to LARC methods could be

related to increased use. Given the high prevalence of prior unintended pregnancy among

the women enrolled, it is possible CHOICE participants value effectiveness of their chosen

contraceptive method more than the average woman in the US.

In conclusion, although sexually experienced and aware of the risk of pregnancy,

participants in the Contraceptive CHOICE Project demonstrated significant knowledge gaps

regarding contraceptive effectiveness. Women who selected IUDs and implants had greater

knowledge of the effectiveness of their chosen method than women who selected other

methods. In order to increase the use of highly-effective contraception and potentially
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decrease the rate of unintended pregnancy, we must improve education about typical use

contraceptive effectiveness. The American College of Obstetricians and Gynecologists has

stated that use of LARC methods has the potential to reduce unintended pregnancy rates and

should be offered as first-line contraceptive options.22 Clinicians, public health officials, and

educators need to provide comprehensive counseling and universal access to all

contraceptive methods so that women may choose the best method that will reduce their risk

for unintended pregnancy.
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Figure 1.
Participant flow from screening to enrollment and baseline contraceptive method chosen
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Figure 2.
Knowledge of contraceptive effectiveness among all participants (n=4,144)
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Figure 3.
Comparing typical effectiveness of family planning methods19
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