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Abstract
Objective—We investigate trends in contraceptive behaviors in France and how they may have
contributed to fluctuations in unintended pregnancy rates over time and across subgroups of the
population between 2000 and 2010.

Study design—Data are drawn from 3 national surveys in France, comprising 4714 women ages
15 to 49 in 2000, 8613 in 2005 and 5260 in 2010. We used multinomial and simple logistic
regression models to explore trends in contraceptive behaviors over time. We estimated trends in
unintended pregnancy rates in relation to population shifts in contraceptive behaviors between
2000 and 2010.

Results—A third of women were not using contraception at the time of the surveys. However,
only 2.4% in 2000, 3.2% in 2005 and 2.4% in 2010 had an unmet need for contraception
(p=0.002). Among contraceptive users, user-dependent hormonal methods decreased from 59% in
2000 to 52% in 2010 (p<0.0001), while long acting reversible methods increased from 22% to
24% (p=0.04). Changes in contraceptive behaviors resulted in fluctuations in unintended
pregnancy rates estimated to have risen from 3.16% to 3.49% between 2000 and 2005, and to have
decreased to 3.26% in 2010. Small changes in unmet need for contraception exerted the largest
effects.
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Conclusion—This study indicates that changes in contraceptive behaviors over the past decade
in France have potentially resulted in significant fluctuations in unintended pregnancy rates. Our
results also demonstrate that a simple algorithm combining contraceptive behaviors and typical
use failure rates may be an acceptable proxy for monitoring trends in unintended pregnancies.

Keywords
contraception behavior; unintended pregnancy; contraceptive failure rates; population based
survey; France

INTRODUCTION
After experiencing a large-scale increase in use of very effective methods of contraception
(hormonal contraception and the Intra uterine device (IUD), as sterilization is marginal in
France) from the 1970s to the mid 1990s, the gain in very effective contraceptive coverage
in France seems to have stalled to a high of 82% of women in need of contraception (women
who have been sexually active in the past year, non sterile, not pregnant or trying to
conceive) while 15% were using barrier or natural methods (condoms, withdrawal or
fertility awareness methods) and less than 3% had an unmet need for contraception (women
in need of contraception who are not using a method) (1). This stabilization was confirmed
in the 2005 French Barometer survey (2). Annual abortion rates have increased from 13.6 to
14.8 per 1000 women ages 15 to 49 between 1999 and 2006 and stabilized since at 14.7 per
1000 in 2010 (3). These fluctuations are more pronounced in women under the age of 25
years with a 12% increase in abortion rates between 1999 and 2006 (from 18.99 per 1000 to
21.53 per 1000) followed by a subsequent 3% drop in the next 3 years, leveling out at 20.9
per 1000 in 2010 (3). Abortion rates, however, result from a complex series of conditional
decisions involving sexual activity, contraceptive practices and decisions to terminate an
unintended pregnancy (pregnancies that are either mistimed or unwanted) (4). Therefore, in
order to improve our understanding of recent trends in reproductive behaviors and outcomes
in France, we explore how patterns of contraceptive behaviors may contribute to fluctuations
in unintended pregnancies rates over time.

MATERIALS AND METHODS
Study population

In this study we use data from the 2000 and 2005 waves of the National Health Barometer
Survey, a periodic national French study assessing knowledge, attitudes and behaviors of the
general population with respect t o health. We also use data from the FECOND study, the
most recent national survey on sexual and reproductive health in France conducted in 2010.

The two waves of the Health Barometer survey shared the same study protocol. Sampling
design and data collection have been published in detail elsewhere (5). A two stage
probability sampling procedure was used to identify 13,685 male and female respondents
between the ages of 12 and 75 years in 2000, and 30,514 respondents of the same ages in
2005. An initial sample of households was drawn from the telephone directory, from which
one eligible respondent per household was then randomly selected to participate. The
present analysis includes 4,775 women aged 15–49 years in 2000 and 8,776 in 2005.

The FECOND study followed the same methodology for selecting a national probably
sample of 7,340 male and female respondents’ ages 15 to 49 who had a landline. The survey
also included a subsample of 1,193 individuals who were cell phone only users to represent
the growing population who does not own a landline (14% of the 15 to 49 age group in
France in 2009). One eligible individual per telephone number was randomly selected for
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participation. Both samples were merged as a unique population as individuals responded to
the same questionnaire. The overall refusal rate was 20% among eligible participants. All 3
studies received approval from the relevant French government oversight agency (CNIL, the
Commission Nationale de l’Informatique et des Libertés).

Socio-demographic and reproductive health histories
In all 3 surveys, data were collected via anonymous telephone interviews, after participants
had given oral consent. Questionnaires included a set of social and demographic questions
as well as indicators of women’s sexual and reproductive histories. We retained factors that
were comparable across the 3 surveys, including age, level of education, professional
situation, marital and cohabitation status, number of children in the household, lifetime
sexual experience, sexual activity in the last year, history of abortion and sexually
transmitted disease. While questions were identical in the 2000 and 2005 Health Barometer
surveys, some formulations differed slightly in the 2010 FECOND survey. In particular, all
women were asked about a current partner at the beginning of the survey in the FECOND
survey, while current partner status resulted as a combination of living with a partner or
having a boyfriend/girlfriend in the Health Barometer surveys. Women were asked about
their own children, adopted children and children currently living in the household in the
FECOND survey while they were only asked if they had children and if so, if the children
were living in the household in the Health Barometer surveys. Finally, the FECOND study
provided a detailed description of all pregnancy outcomes, whereas the Health Barometer
Surveys collected lifetime history of abortions with a single question “In the course of your
life, have you ever had an elective abortion, by taking the RU pill or having a surgical
intervention”.

Current contraceptive practices
All 3 surveys collected the same information on current contraceptive behaviors and reasons
for non-use. A hierarchical algorithm was used to identify the most effective method based
on typical use failure rates (6,7) if women reported more than one method. We were
considered not to be at risk of an unintended pregnancy if they were: 1) sterile or their
partner was sterile; 2) pregnant or trying to conceive 3) had no heterosexual activity in the
last 12 months 4) had just given birth or were breastfeeding The later criteria was based on
women’s reasons for not using contraception, rather than an objective assessment of
pregnancy risk, in the absence of data on the date of last birth and partial breastfeeding.
Only 17 women fitted these criteria. We considered they were unlikely to be at risk as most
women stop breastfeeding in the first month and all women are counseled about the risk of
pregnancy during the postpartum period. Women who fitted the above criteria were
considered in the category “not at risk” regardless of their use of contraception. Information
on current contraceptive use was missing in 61 women (1.2%) in 2000, 163 women (1.8%)
in 2005 and 12 women (0.2%) in 2010. The final sample included 4714 women ages 15–49
years in 2000, 8613 women in 2005 and 5260 women in 2010.

Analysis
We used descriptive statistics to compare women’s socio-demographic characteristics and
examine contraceptive behaviors by survey year, for all women and across subgroups. We
used multinomial logistic regression models (defining contraceptive behaviors in 5
categories: male or female sterilization/ long acting reversible contraception (LARC)
(including IUD, implant)/ hormonal user dependent methods (pill, patch, vaginal ring, Depo-
Provera)/ barrier or natural methods (withdrawal, fertility awareness, spermicides) / no
contraception) to explore differences in contraceptive use among women in need of
contraception by survey year, controlling for other factors. We tested for differences in the
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effects of age, socio-economic status and reproductive characteristics (parity and history of
abortion) on differences in contraceptive behaviors from survey year to survey year and over
the 3 time points. Because differences of effects only related to the use of LARC methods
over time, we present the results of separate multivariate analysis by method type and report
on different trends in long acting methods by women’s age and by parity. The use of
sterilization almost exclusively pertained to women with children and over the age of 30
years (1 nulliparous woman over the age of 30 had tubal ligation).

In the second part of the analysis, we assessed the potential consequences of population
shifts in contraceptive practices on unintended pregnancies rates based on French estimates
of first year method-specific typical use failure rates provided in the literature (6). Around
85% of women would be expected to become pregnant within a year if they were not using
contraception and seeking to become pregnant (8). However, a significant proportion of
women with an unmet need is not trying to conceive and therefore may lower levels of
exposure to pregnancy (due to age and sexual activity). This is made evident in the national
epidemiological observatory of fertility study in France (the Obseff cohort), which estimated
the first year probability of a pregnancy among non-contraceptive users at potential risk to
be 71% (9). In that study, women were considered at risk if they had sexual intercourse in
the last 3 months, while in our study population, women at risk were defined as having had
sexual intercourse in the last 12 months. Therefore, we expect first year pregnancy rates
among women with an unmet need in our population to be lower than in the Obseff study.
We set this probability at 60%. We performed a sensitivity analysis to assess the robustness
of our conclusions on overall differences in expected unintended pregnancy rates by
considering different probabilities of pregnancy among among women with an unmet need
(set at 45%, 60% or 85%) and by using the US contraceptive typical use failure rates that are
substantially higher than the French failure rates (7).

All analyses are weighted to account for the complex survey designs of each survey. Women
were assigned a sampling weight inversely proportional to the probability of being selected
in the sample. Post-stratification adjustments (age, marital status, professional activity, level
of education) were also applied to reflect the characteristics of women in the general
population based on census data. These adjustments account for sampling distortion due to
non-response. Analyses were performed using Stata software version11SE to account for the
complex sampling design.

RESULTS
Women’s socio-demographic and reproductive characteristics by year are presented in Table
1. Mean age of respondents was 32.7 years [32.4–33.0] in 2000, 32.8 years [32.6–33.1] in
2005, and 32.6 years [32.2–32.9] in 2010. Women were less likely to be married and to be
living with children in 2010. Women’s level of education and professional situation also
evolved over time (p<0.001), with an increasing proportion of students between 2000 and
2005, and a slight increase in women with higher education (p<0.001). The proportion of
obese women increased from 5% to 7% between 2005 and 2010 (p<0.001) as well as the
proportion of current smokers which rose from 33% to 36% (p=0.001) after an initial decline
from 40% in 2000 to 33% in 2005 (p=0.001). Women were equally sexually experienced
and sexually active in the last 12 months across the 3 time points. The proportion of women
reporting a history of abortion was greater in the 2000 and 2005 Health Barometer surveys
than in the FECOND study of 2010 (p=0.001), likely due to differences in survey
instruments.

A third of women were not using any form of contraception at the time of the surveys.
However, less than 3% (2.4% in 2000, 3.2% in 2005 and 2.4% in 2010, p=0.002) had an
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unmet need for contraception (Table 2). Among contraceptive users, 59% of women in 2000
and 2005 relied on user-dependent hormonal methods (in almost all cases the pill), with this
proportion declining to 52% in 2010 (p<0.0001). The decline in user-dependent hormonal
methods was only partially compensated by an increase in LARC methods, which rose from
22% of method mix in 2000 to 25% in 2005 and 24% in 2010 (p=0.04). There was also a
significant increase in the use of permanent contraception (tubal ligation) from 1% in 2000
to 2% in 2005 and 4% in 2010 (p<0.001). After a drop of 4 percentage points in the first five
years of the decade (from 18% to 14% in 2005), the use of barrier and natural methods
(condoms, withdrawal, fertility based methods or spermicides) rose by 6% percentage points
in the last five years, representing 20% of contraceptive users in 2010. Among these women,
the proportion relying on condoms decreased from 81% in 2005 to 64% in 2010, while those
using withdrawal and fertility awareness methods increased. Differences in overall
contraceptive behaviors were significant in all comparisons (2000 vs 2005, 2005 vs 2010
and 2000 vs 2010).

Results from the multinomial logistic regression models confirm the significant changes in
contraceptive behaviors among women in need of contraception across the 3 survey years as
well as from year to year (Table 3). We found no significant differences in contraceptive
behavior changes overall from survey year to survey year or over the 3 time points
according to women’s socio-demographic and reproductive history (all test of interactions
p>0.05). However, these trends were significantly different by age and by parity specifically
in the case of LARC use, with a greater increase in use among younger and nulliparous
women after controlling for other factors. The odds of LARC use were 4 times as high in
2010 as in 2000 (OR=4.1 [2.0–8.5]) among nulliparous women but only 25% higher
(OR=1.25 [1.1–1.4]) among women with children during the same period. Likewise, the
odds of LARC use increased significantly more between 2000 and 2010 among women less
than 25 years (OR=3.9 [1.6–10.0]) than among older women (OR=1.3 [1.1–1.6]).

Based on the distribution of contraceptive behaviors from 2000 to 2010 among all women,
we estimated trends in number of unintended pregnancies by applying first year method-
specific failure rates in France to the number of women using each form of contraception by
year of survey (Table 2). Trends in annual unintended pregnancy rates rose from 3.16% to
3.49% between 2000 and 2005, declining to 3.26% in 2010. When excluding cell phone
users from the 2010 sample (cell phone users were not included in the 2000 and 2005
surveys), results also showed a decline in unintended pregnancy rates in 2010 (3.14%
unintended pregnancy rate among landline users). In all 3 years, the minority of women with
an unmet need for contraception contributed for the largest proportion of estimated
unintended pregnancies: 46% in 2000; 55% in 2005 and 45% in 2010. Hormonal methods
contributed more than a quarter of estimated unintended pregnancies in 2000 (29%), with a
slight decline over time (27% in 2005 and 26% in 2010). Conversely, after a 7% point
reduction in the proportion of unintended pregnancies resulting from barrier or natural
method failures between 2000 and 2005 (from 20% to 13%), the contribution of barrier and
natural method failures to estimated unintended pregnancy rates rose by 11% points in the
last 5 years to 24% in 2010.

Altogether, the small changes in unmet need for contraception exerted the largest effects on
unintended pregnancy rates while changes in method mix had smaller yet opposite effects in
both time periods (Figure 1).

Because the French failure rates are underestimated (6) (due to underreporting of 50% of
abortions in the 2000 national survey from which typical use failure rates were derived
(10)), we examined the robustness of our conclusions using US typical use failure rates,
which correct for underreporting of US abortions (also found to be 50% in US surveys (11))
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(Table 4). The US failure rates however are an overestimation of typical use failure rates in
France. First uncorrected failure rates in the US are substantially higher than uncorrected
failure rates in France. In addition, using the US failure rates, the number of estimated
pregnancies resulting from failures would equal the total number of pregnancies (intended
and unintended) reported in France (based on birth and abortion registries). Results show
that overall trends in unintended pregnancy rates would be similar when substituting the
French with the US failure rates (Table 4). Because the largest effect on unintended
pregnancy rates was due to unmet need for contraception rather than method mix, we
examined the robustness of our conclusions when considering different pregnancy rates
among women with an unmet need (set at 45%, 60% or 85%). Again, our conclusions
remained unchanged when using French typical use failure rates. In fact, failure rates among
women with an unmet need would need to have been as low as 30% to reverse our
conclusions on the decline in unintended pregnancy rates between 2005 and 2010 and as low
as 15% to change our conclusions on the increase in unintended pregnancy rates between
2000 and 2005. The same exercise using US typical use failure rates shows failure rates
among women with an unmet need would need to have been as low as 50% to reverse our
conclusions on the decline in unintended pregnancy rates between 2005 and 2010 and as low
as 42% to change our conclusions regarding the increase in unintended pregnancy rates
between 2000 and 2005.

DISCUSSION
This study indicates that changes in contraceptive behaviors in the last 10 years, contribute
to significant fluctuations in unintended pregnancy rates, which seemed to have peaked in
2005. We believe these findings are significant in several ways.

First, our results highlight the relative importance of overall contraceptive coverage versus
method mix in changes in unintended pregnancy rates. Marginal changes in the small
proportion of women with an unmet need for contraception contribute the most to changes
in unintended pregnancy rates. Since most non-users have used contraception in the past,
these results draw attention to the role of contraceptive gaps that are frequent, yet under
studied and poorly acknowledged in clinical practice.

While contraceptive gaps carry the greatest impact, changes in method mix also prove
effective, as evidenced by the decline in unintended pregnancy rates due to an increase in
use of more effective methods between 2000 and 2005. With only 6% of LARC users
among women under the age of 30 years (12) and 3% among nulliparous women in need of
contraception in 2010 (13), there is room for improvement in contraceptive care, especially
as a growing proportion of women seemed to have switched from hormonal to less effective
methods in the last 5 years. Results from the CHOICE project in Saint Louis, which resulted
in 67% women (including nulliparous and teenagers) choosing LARC methods over other
options when starting a new method (14), should inspire healthcare professionals in France
to expand eligibility criteria for LARC methods and provide all women with evidenced
based information so they can make informed choices. Likewise, since the 2001 law
allowing the use of sterilization for contraceptive purposes in France, there has been small,
yet significant increases in the use of tubal sterilization. However, barriers to use permanent
methods, rarely offered by healthcare professionals due to misperceptions about the methods
and lack of professional training, are still prevalent in France.

Beyond implications for family planning programs in France, this study also provides a
rationale for using data on contraceptive behaviors as a proxy to monitor trends in
unintended pregnancy rates, when data on pregnancy intentions are lacking and abortion
data are incomplete. Indeed our estimates of trends in unintended pregnancy rates mirror
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National abortion rates, both peaking in 2005–2006. The concordance of these indicators
adds some external validity to our study, although we acknowledge that abortion rates not
only reflect contraceptive effectiveness but also attitudes towards pregnancy termination (4).
However, changes in social norms are likely to be limited over short periods of time. Thus,
replication of this study could prove valuable in monitoring trends in unintended pregnancy
rates in many European countries, which have no reliable data on unintended pregnancies
and abortions (15). Likewise, our simple algorithm could be used to compare estimates of
unintended pregnancy rates across (European) countries, although the assumed consistency
in typical use failure rates over time is less likely to be true across populations (as evidenced
by the differences in contraceptive failure rates between France and the US (6,7)). Further
investigation of differences in contraceptive patterns of use and typical use failure rates are
needed to validate such a cross-national comparison.

Our study also reveals the velocity of changes in contraceptive behaviors, prompting a
reflection on research strategies, such as continuous data collection, to better monitor
national and international reproductive health behaviors and outcomes. Such a transition
from repeated to continuous data collection was implemented in 2006 in the United States
(16), allowing for a better understanding of the impact of evolving socio-economic
circumstances on reproductive health indicators, while at the same time improving cost/
effectiveness and quality of data collection (17). The implementation of such a monitoring
system in the European region would allow a better assessment of local and regional trends
in reproductive health and the impact of family planning policies or media coverage such as
the recurrent episodes of pill scares (currently ongoing in France) on women’s contraceptive
practices and associated health outcomes.

This study has several limitations that will now be discussed. The comparison of the 3
surveys shows a number of socio-demographic differences, mostly due to a greater
proportion of adolescents in the 2010 survey (who were slightly over-represented in the
2010 sample). We adjusted all multivariate analysis on the socio-demographic
characteristics of women to account for these differences across surveys. In addition, unlike
the 2000 and 2005 Health Barometer surveys, the 2010 FECOND study included a
subsample of cell phone users with no landlines, which represent a growing proportion of
the population. Our conclusions, however, were unchanged when excluding the cell phone
users from the analysis. Also, while we acknowledge a potential effect of differential
selection bias, the concordance of our trend estimates with the national trends in abortion
rates, adds some external validity to our results (18). During the same period, birth rates
declined from 5.42 per 100 women aged 15 to 49 years in 2000 to 5.39 per 100 women 15–
49 years in 2005 and increased to 5.63 per 100 women 15–49 years in 2010 (national
statistics INSEE). The national birth certificate does not provide information on pregnancy
intentions rendering the estimate of unintended births from these data impossible. In this
study, we used French first year failure rates, which are underestimated due to the
underreporting of abortion (6). However, our conclusions are unchanged when using US
failure rates, which are over-estimated in the French context. In addition, when using first
year failure rates, we overestimate failures because typical use failure rates decline over time
(the probability of failure is reduced as duration of use increases (6)). In light of these
limitations, our results do not represent a true estimation of annual unintended pregnancy
rates but rather indices of unintended pregnancies allowing for trend analyses of unintended
pregnancy rates (as the same biases apply to all annual estimates). Future models should
consider a more dynamic approach using agent based modeling (19), to integrate failure
rates and switching patterns over time, as well as patterns of contraceptive behaviors by
women’s characteristics to provide a better estimate of the absolute number of unintended
pregnancies. The absence of population-based estimates of pregnancy rates among women
with an unmet need for contraception may also affect the validity of our results. While our
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study shows the importance of this parameter on overall pregnancy rates, our sensitivity
analysis also indicates pregnancy rates among non-users would need to be quite low to
overturn our conclusions. Therefore, we believe the imprecision in pregnancy rates among
women with an unmet need is likely to affect the magnitude but not the direction of changes
in unintended pregnancy rates over time. Finally, in this study, we assume that typical
failure rates are constant from year to year, which has been shown to be the case in the US
context (7). Further investigation is warranted to confirm this assumption in France.

Despite these limitations, we believe this study contributes to our current understanding of
trends in unintended pregnancy rates in relation to changing patterns of contraceptive
behaviors over time. It also offers a framework towards improving monitoring systems to
provide better estimates of national trends in unintended pregnancies even when data on
abortion and unintended pregnancies are not available. Results, based on this simple model
show that even in the context of high contraceptive coverage, gaps of use undermine efforts
to improve contraceptive effectiveness, as small fluctuations in unmet need for
contraception contribute significantly to trends in unintended pregnancy rates.
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IMPLICATIONS

This study offers a framework towards assessing trends in unintended pregnancies, when
data on abortions and unintended births are not available. In the context of high
contraceptive coverage, gaps of use undermine efforts to improve contraceptive
effectiveness, as small fluctuations in unmet need contribute significantly to trends in
unintended pregnancy rates.
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Figure 1.
Contribution of changes in unmet need for contraception and changes in method mix to
overall changes in annual unintended pregnancy rates between 2000 and 2010
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Table 1

Women’s sociodemographic and sexual and reproductive characteristics by year

2000 2005 2010

N=4714 N=8613 N=5260

Age 15–19 13% 13% 15%

20–24 12% 12% 11%

25–29 14% 13% 14%

30–34 16% 17% 14%

35–39 16% 15% 15%

40–44 15% 16% 16%

45–49 15% 15% 15%

Cohabitating with partner yes 64% 64% 61%

Marital status single 44% 47% 53%

Married or in civil union 49% 46% 40%

divorced/widowed 7% 7% 7%

children 62% 61% 56%

Abortion history 19% 17% 13%

level of education <high school 50% 43% 46%

high school 20% 21% 22%

> high school 29% 35% 33%

professional situation Works/ on leave from work 60% 58% 64%

student 19% 20% 19%

unemployment 8% 10% 9%

other 13% 12% 8%

sexually experienced 91% 90% 90%

has had sexual intercourse in the last 12 months 85% 84% 84%

Number of partners in the last year no partner 16% 16%

1 partner 78% 73%

2 partners 4% 7%

>2 partners 2% 3%

STI in the past 10/5 y 4% 3% 3%

Current smoker 40% 33% 36%

Obese BMI=>30 5% 5% 7%
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Table 3

Odds of method use by survey year among women at potential risk of an unintended pregnancy*: results from
multinomial logistic regression model and method specific logistic regression

2005 vs 2000 2010 vs 2000 2010 vs 2005

Adjusted OR
95% CI

Adjusted OR
95% CI

Adjusted OR
95% CI

Multinomial regression model

No contraception (unmet need) 1 1 1

Natural and Barrier methods 0.6* [0.4–0.8] 1.1 [0.8–1.6] 2.0* [1.5–2.6]

User dependent Hormonal methods 0.7* [0.6–1.0] 0.9 [0.6–1.2] 1.2 [0.9–1.5]

Long acting reversible methods 0.9 [0.6–1.1] 1.2 [0.9–1.7] 1.4* [1.1–1.8]

Sterilization 1.4 [0.8–2.5] 3.9* [2.2–6.9] 2.8* [1.9–4.1]

Separate Logistic regression models

No contraception (unmet need) versus other 1.3* [1.0–1.7] 1.0 [0.7–1.3] 0.7* [0.6–0.9]

Natural and barrier methods versus other 0.7* [0.6–0.8] 1.2* [1.0–1.3] 1.6* [1.4–1.8]

User dependent Hormonal methods versus other 1.0 [0.9–1.1] 0.7* [0.6–0.8] 0.7* [0.6–0.8]

Long acting reversible methods versus other 1.2* [1.1–1.4] 1.3* [1.1–1.5] 1.0 [0.9–1.1]

Sterilization versus other 2.0* [1.3–3.2] 4.0* [2.5–6.5] 2.1* [1.5–2.8]

*
women were not at risk of an unintended pregnancy if they were sterile or their partner was sterile; if they were pregnant or trying to conceive, if

they had just given birth or were breastfeeding or if they had no heterosexual activity in the last 12 months

Results are adjusted for age, parity, cohabitation status, level of education, professional situation, abortion history, smoking status, and obesity

*
p<0.05
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