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Abstract

Objective—To investigate women's patterns of contraceptive use after delivery and the 

association between method use and risk of pregnancy within 18 months.

Methods—We used the 2006-2010 National Survey of Family Growth to examine women's 

contraceptive use after delivery, and at 3, 6, 12, and 18 months after giving birth. The sample 

included 3,005 births that occurred within 3 years of the survey date and for which information on 

contraceptive use was available. We estimated multivariable-adjusted Cox regression models to 

assess the association between women's method use and risk of pregnancy within 18 months after 

delivery. We also examined the percentage of pregnancies occurring ≤18 months after the index 

birth that were unintended.

Results—Between delivery and 3 months postpartum, contraceptive use increased from 21% to 

72%. At 3 months, 13% of women used permanent contraception, 6% used long-acting reversible 

contraceptives, 28% used other hormonal methods and 25% relied on less-effective methods; the 

distribution of method use was similar in subsequent months. Among women using hormonal 

methods, 12.6% became pregnant ≤18 months of delivery compared to 0.5% using permanent and 

long-acting contraception (adjusted hazard ratio [HR]: 21.2, 95% confidence interval [CI]: 

6.17-72.8). Additionally, 17.8% of women using less-effective methods (HR: 34.8, 95% CI: 

9.26-131) and 23% using no method (HR: 43.2, 95% CI: 12.3-152) became pregnant ≤18 months. 

At least 70% of pregnancies within one year after delivery were unintended.

Conclusions—Few women use long-acting reversible contraceptives after delivery, and those 

using less-effective methods have an increased risk of unintended pregnancy.

Introduction

The postpartum period provides an important window of opportunity for women to initiate 

highly effective contraception because they are motivated to prevent another pregnancy and 
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have access to health care and insurance coverage. Given the risks associated with closely 

spaced pregnancies, there has been considerable emphasis on the importance of counseling 

expectant or recent mothers about their contraceptive options and providing them with their 

chosen method on a timely basis.1, 2 Yet, over half of the unintended pregnancies 

experienced by parous women in the United States (US) occur within two years after 

delivery, and 35% of women have interpregnancy intervals less than 18 months, often 

referred to as short interpregnancy intervals.3, 4

Use of long acting reversible contraceptive (LARC) methods, such as the intrauterine device 

(IUD) and contraceptive implant, may reduce the incidence of short interpregnancy intervals 

and unintended pregnancy since these methods require minimal user effort to provide 

effective contraceptive coverage. The only recent nationally representative study of 

postpartum contraception found very low rates of IUD insertion in the hospital after 

delivery.5 However, several studies have found that women would like to use a LARC 

method soon after delivery,6-8 and a recent analysis of state-level data demonstrated wide 

variation in LARC use among postpartum women, ranging from 1.9% in Louisiana to >25% 

in Rhode Island and Colorado.9

The purpose of this analysis was to assess women's contraceptive use in the 18 months after 

delivery and the association between type of method used and risk of having a short 

interpregnancy interval using nationally representative data. We also examined the 

percentage of pregnancies occurring ≤18 months after delivery that were unintended.

Materials and Methods

We used the 2006-2010 National Survey of Family Growth (NSFG), a national probability 

survey of women and men aged 15-44 years conducted by the National Center for Health 

Statistics. Similar to previous cycles of the survey, participants were selected using a 

multistage, stratified, clustered sampling frame, and Black, Latino, and teenaged 

respondents were oversampled.10 However, unlike previous cycles, the 2006-2010 NSFG 

used continuous interviewing in which approximately 5,000 participants were surveyed each 

year in 33 different sampling units.11 The response rate was 78%,12 and a total of 12,279 

female respondents completed a one-time in-person interview that collected detailed 

histories of their pregnancies, cohabiting and marital relationships and other important life 

events. Additionally, the survey included a contraceptive calendar in which women 

retrospectively reported the specific method used each month during the three years prior to 

the interview; women could report using up to four methods each month, and consistency 

checks for periods of sexual abstinence and pregnancy were used during data collection to 

improve accuracy of reporting.12 Although there were some changes in the survey 

questionnaire over the four-year data collection period,12 these revisions did not affect the 

variables used in our analysis. Approval from the University of Alabama at Birmingham's 

Institutional Review Board was not needed for use of this publicly available dataset.

We identified a cohort of women who delivered a live-born singleton infant within three 

years of the survey date using the pregnancy file, which contains the date of conception, date 

the pregnancy ended, pregnancy outcome and maternal characteristics for each of the 20,492 
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pregnancies from female respondents (Figure 1). From these data, we also identified women 

having short pregnancy intervals, defined as conceptions resulting in live births that 

occurred ≤18 months after the index pregnancy.4 We focused on live births due to 

underreporting of miscarriage, abortions and stillbirths in the NSFG.12, 13

Women's contraceptive method use in the 18 months after delivery was determined by 

matching women's delivery date to the contraceptive method calendar in the female 

respondent file. Following previous studies, we used the most effective method reported in 

each month of the calendar, which we then categorized as female sterilization, vasectomy, 

LARC, hormonal methods (e.g., oral contraceptive pills, injectables, hormonal patch, and 

vaginal ring), less-effective methods (e.g., diaphragm, male and female condoms, 

withdrawal and rhythm method) and no method.14, 15 We excluded observations in which 

the date of the index birth occurred before the start of the contraceptive calendar (n=103), as 

well as those with illogical dates (n=4) and missing values (n=9). The final sample included 

3,005 births.

We examined the distribution of women's contraceptive use in the month and year of 

delivery, and at 3, 6, 12, and 18 months after delivery. Women who were pregnant at the 

interval or whose contraceptive calendar had ended before the interval were omitted.

Next, we calculated the percentage of women who had a short interpregnancy interval (≤18 

months after delivery) according to age, parity, race–ethnicity, marital status, educational 

attainment and insurance status (i.e., Medicaid, private), all measured at the time of delivery. 

We then fit bivariate and multivariable-adjusted Cox proportional hazard models to compute 

hazard ratios and 95% confidence intervals (CI) for having a short interpregnancy interval, 

using the above covariates and women's contraceptive method use at the start of each 

interval (e.g., 3 months, 6 months). We combined female sterilization, vasectomy and 

LARC methods into a single category given their similar rates of effectiveness.16 Women 

were censored if they did not become pregnant or if their contraceptive calendar ended 

before 18 months after delivery. After fitting the model, we estimated the cumulative 

probability that a woman became pregnant by three, six, 12 and 18 months after delivery for 

each contraceptive method category.

As a final step, we examined women's pregnancy intentions for births that occurred ≤18 

months after the index birth, according to the interval in which the pregnancy occurred. We 

computed the percentage of pregnancies that were intended (wanted then, occurring later 

than desired, indifferent), mistimed (wanted later), and unwanted.3, 17 We used negative 

binomial regression to assess whether women were more likely to report their pregnancy as 

unintended (i.e., mistimed or unwanted) if the pregnancy occurred earlier in 18-month 

interval after delivery. All analyses were conducted using Stata 13 and weighted to account 

for the complex sampling design of the NSFG.

Results

Among women in the initial cohort of 3,005 births, 621 (21% of the weighted sample) used 

a contraceptive method immediately postpartum (i.e., in the month and year of delivery), 
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primarily female sterilization and less-effective methods (Figure 2). Contraceptive use 

increased to 72% by 3 months postpartum. Hormonal contraceptives were the most common 

methods (28%), followed by less-effective methods (25%), and female sterilization (11%). 

Only 6% of women reported using a LARC method at 3 months postpartum and 2% relied 

on their partner's vasectomy for contraception. The distribution of contraceptive method use 

was similar in subsequent months. By 18 months after delivery, 15% of women were using 

female sterilization and 9% were using LARC, while 24% of women were using less-

effective methods or no method, respectively.

There were 434 pregnancies resulting in a live birth that were conceived ≤18 months after 

delivery. Compared to women aged 30-34 years, women who were 15-24 and 25-29 years 

old were more likely to have a short interpregnancy interval (8.2% versus 20.2% and 15.3%; 

Table 1). Additionally, short interpregnancy intervals were more common among women 

who had one child (20.0% versus 12.0% with two children), less than a high school level of 

education (19.2% versus 13.0% with high school or some college) and whose delivery was 

paid by Medicaid (16.4% versus 12.6% private insurance). After multivariable adjustment, 

age and education remained significantly associated with having a short interpregnancy 

interval. Additionally, compared to women who were married or cohabiting at the time of 

birth, women who were single were less likely to have a short pregnancy interval (hazard 

ratio [HR]: 0.73, 95% CI: 0.54-0.98).

Contraceptive method use at the start of each interval also was significantly associated with 

becoming pregnant within 18 months after delivery. Compared to women using LARC or 

permanent methods, women using hormonal methods (HR: 21.2, 95% CI: 6.17-72.8), less-

effective methods (HR: 34.8, 95% CI: 9.26-131) and no method (HR: 43.2, 95% CI: 

12.3-152) were more likely to conceive a pregnancy resulting in a live birth. After 

cumulating the estimated hazard function for each method type, women using LARC or 

permanent methods had a 0.5% chance of getting pregnant by 12 months, whereas women 

using hormonal methods had a 9% chance and women using less-effective methods or no 

method had a 15% and 18% chance, respectively (Figure 3). Women's chances of getting 

pregnant using these methods were almost twice as high by 18 months.

Pregnancy intentions for the 434 pregnancies conceived within 18 months after delivery are 

presented in Table 2. Of the 61 pregnancies that occurred ≤2 months postpartum, 29 (54.4% 

of the weighted sample, 95% CI: 34.2-73.2) were mistimed and 22 (30.0% weighted sample, 

95% CI: 15.3-50.5) were unwanted; the percentage of mistimed and unwanted pregnancies 

was similar for the 66 pregnancies that occurred between three and five months after 

delivery. Between 12-18 months, 148 women became pregnant, of which 39 (19.3% of the 

weighted sample, 95% CI: 11.9-27.9) reported the pregnancy was mistimed and 28 (13.4% 

weighted sample, 95% CI: 8.0-21.5%) reported it was unwanted. Overall, pregnancies that 

occurred ≤2 months postpartum, three to five months and six to 11 months after delivery 

were more likely to be reported as unintended compared to those occurring between 12 and 

18 months after delivery (all p <0.001).
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Discussion

This analysis shows that approximately half of US women rely on less-effective or no 

method of contraception in the 18 months after delivery. These national-level results support 

findings from a recent California study demonstrating that more than half of publicly insured 

women did not have a contraceptive claim within 90 days postpartum.18 Our study also 

demonstrates that unintended pregnancies are common in the 18 months after delivery, and 

at least 70% of these occur within the first year after the index birth. Finally, the regression 

analysis shows that less-effective contraceptive use was the leading predictor of having a 

short interpregnancy interval, after controlling for women's sociodemographic 

characteristics. Together, these results raise the question as to why US women do not make 

greater use of the most highly effective contraceptive methods in the months after delivery.

One plausible answer is that women have little interest in using more effective methods 

because of side effects or other perceived problems they associate with use of long-acting 

contraception.19, 20 They also may be opposed to using LARC because they do not like the 

idea of having a foreign object in their body or being unable to discontinue these methods 

without visiting a health care provider.21-23 Some women also may choose not to contracept 

because they plan to stay abstinent or underestimate their risk of pregnancy.24-27

However, recent studies indicate that postpartum women have a high demand for LARC 

methods. Among a pregnant adolescent cohort in Colorado, 43% chose to initiate the 

contraceptive implant immediately postpartum when offered, and more than one-third of 

women delivering in North Carolina said they planned to use a LARC method after 

delivery.7, 8 In a study of postpartum contraception in Texas, we found that 34% of women 

wanted to use a long-acting method after delivery, but many were unable to access their 

preferred method and instead relied on less-effective forms of contraception.6

Another potential explanation for the low use of highly effective methods after delivery is 

that women face insurance-related barriers. Women may be unable to access LARC in the 

hospital because the cost of the device and insertion are not included in the global fee for 

delivery and because few states have revised their Medicaid policies to permit separate 

billing.28 Uninsured, low-income women who are only eligible for Emergency Medicaid to 

cover the cost of delivery may also find it difficult to access contraception postpartum, since 

this is not an included service in most states.29 Additionally, some women may lose 

contraceptive coverage soon after delivery due to changes in employment 30 or if they are 

not automatically enrolled in their state's Medicaid family planning waiver. This may 

contribute to our finding that women's contraceptive method use changed relatively little 

after three months postpartum.

The importance of barriers to access has been demonstrated by the rapid uptake of LARC in 

several states where measures have been taken to make these methods more widely 

available. For example, state-wide and local initiatives to increase LARC access in 

Colorado, Iowa and St. Louis, Missouri resulted in substantially higher use of these methods 

and decreased rates of unintended pregnancy and abortion.31-33 Additionally, adolescents 

receiving contraceptive implants immediately postpartum had significantly lower rates of 
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pregnancy within 12 months after delivery, compared to those who initiated contraception 

after hospital discharge.8

This study has several limitations. Our analysis relied on women's retrospective reporting of 

their contraceptive method use, and therefore may be subject to recall bias. However, the 

contraceptive calendar is a well-validated method, which when linked to other key life 

events and limited to three years preceding the survey should reduce reporting error.34 Also, 

we used women's contraceptive method at the start of each interval to assess the risk of 

having a short interpregnancy interval, and, therefore, may not have adequately captured 

women's contraceptive method use at the time of the pregnancy. Additionally, we defined an 

interpregnancy interval as the time between the index birth and conception of another 

pregnancy leading to a live birth and excluded pregnancies ending in miscarriage and 

abortion. This underestimates women's risk of becoming pregnant after delivery, but is more 

relevant to the maternal and neonatal health risks associated with a pregnancy carried to 

term. Finally, women's use of more effective methods after delivery may have changed since 

the period under study, which preceded the rollout of the Affordable Care Act and the 

Centers for Disease Control and Prevention's recommendation to delay initiation of 

combined hormonal contraception until 21 days postpartum.35

Despite these limitations, our study indicates that many US women rely on less-effective 

contraceptive methods – or use no method – in the 18 months after delivery, which results in 

short interpregnancy intervals and unintended pregnancies. In order to reduce adverse 

maternal and infant health outcomes associated with closely spaced births,4 programs and 

policies that remove barriers to initiating effective contraception are needed so that women 

can realize their contraceptive preferences and achieve their childbearing goals.
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Figure 1. 
Identification of a cohort of women in the 2006–2010 National Survey of Family Growth 

who delivered a live-born singleton infant within three years of the survey date.
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Figure 2. 
Distribution of contraceptive method use, by months following delivery.
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Figure 3. 
Cumulative probability pregnancy within 18 months following delivery, by contraceptive 

method.
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Table 2
Frequency of short interpregnancy interval pregnancies that were intended, mistimed 

and unwanted, by the period after delivery in which the pregnancy occurred *

0-2 months 3-5 months 6-11 months 12-18 months

n (%, 95% CI) n (%, 95% CI) n (%, 95% CI) n (%, 95% CI)

Intended 10 (15.6, 5.9-35.3) 12 (11.5, 5.3-23.3) 45 (30.0, 21.2,41.3) 81 (67.3, 56.2-76.8)

Unintended 51 (84.4, 64.7-94.1)† 54 (88.5, 76.7-94.7)† 114 (70.0, 58.7-78.8)† 67 (32.7, 23.2-43.8)

 Mistimed 29 (54.4, 34.2-73.2) 29 (57.5, 41.3-72.3) 87 (56.4, 46.3-66.1) 39 (19.3, 11.9-29.7)

 Unwanted 22 (30.0, 15.3-50.5) 25 (31.0, 18.2-47.5) 27 (13.2, 7.6-22.0) 28 (13.4, 8.0-21.5)

These results are from our own calculations using the NSFG 2006–2010. See http://www.cdc.gov/nchs/nsfg/nsfg_2006_2010_puf.htm for more 
information.

CI: confidence interval

*
Short interpregnancy interval pregnancies were conceived ≤18 months after a live singleton birth that occurred within 3 years of the survey date 

(n=434). Percentages are weighted to reflect the sampling design of the NSFG.

†
p <0.001 compared to unintended pregnancy reported at 12-18 months after delivery. The p-value is based on negative binomial regression.
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